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PEEFACE 


TO 


THE    FOUETH    EDITION. 


The  only  changes  which  have  been  made  in  this  edition  are  such  as  the 
conKtant  improvements  in  the  practice  of  Surgery  necessitate  in  every 
new  edition  of  a  text-book,  at  however  short  an  interval  it  may  be 
reissued.  The  whole  work  has,  however,  been  carefully  revised  and 
compared  with  the  third  edition  of  the  '  System  of  Surgery,'  of  which 
free  use  has  been  made,  as  was  made  of  the  second  edition  in  the 
comi>08ition  of  the  original  work. 

The  anticipation  which  I  expressed  in  the  Preface  to  the  former 
edition,  of  being  able  to  express,  in  this,  a  more  confident  opinion  on 
'  the  new  pathological  speculations  with  which  the  name  of  Koch  is  now 
chiefly  associated,'  has  not  been  realised.  The  presence  of  bacteria,  or 
bacilli,  has  been  alleged  in  numerous  morbid  products,  and  proved 
in  some,  to  the  satisfaction  of  many  competent  pathologists;  but  the 
origin  and  significance  of  these  bodies  furnish  still  abundant  matter 
for  controversy. 

Meanwhile  1  think  it  may  be  said  with  truth  that  the  art  of  Surgery 
is  advancing  with  rapid  strides,  and  that  surgical  education  is  advan- 
cing with  corresponding  rajridity.  I  trust  I  am  not  too  presumptuous 
in  hoping  that  this  book,  as  far  as  its  scope  permits,  is  a  faithful 
reflection  of  this  advance. 


PEEFACE 


TO 


THE    FIRST    EDITION. 
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I  NEED  say  little  by  way  of  preface  to  this  volume,  which,  indeed,  speaks 
for  itself.  It  is  an  attempt  to  represent  the  present  condition  of  Sur- 
gery, as  it  is  practised  in  this  country,  by  a  treatise  which  shall  be  not 
unworthy  to  rank  with  the  other  excellent  text-books  in  use  in  our 
schools.  I  have  intended  this  book  to  be  to  some  extent  an  intro- 
duction to  the  more  elaborate  '  System  of  Surgery '  of  which  I  am  the 
editor,  and  have  freely  used  the  treatises  of  that  System  in  composing 
the  various  chapters ;  and  when  any  quotations  are  made,  the  source  of 
which  is  not. distinctly  acknowledged,  it  will  be  understood  that  they 
are  taken  from  thence.  At  the  same  time  I  have  not  servilely  followed 
the  teaching  even  of  those  authorities ;  and  I  hope  the  reader  will  find 
throughout  the  book  sufficient  evidence  of  that  personal  experience  of 
the  various  exigencies  of  surgery  which  can  alone  justify  an  author  in 
attempting  the  difficult  task  of  writing  on  the  general  subject  of 
«urgieal  theory  and  practice.  The  task  is  indeed  difficult.  It  is  not 
only  the  immense  number  of  topics,  and  the  endless  details  of  all  of 
them — though  necessarily  some  of  these  topics  must  be  leas  familiar  to 
any  single  surgeon  (however  wide  his  experience)  than  others  are,  and 
though  it  is  hardly  j)os8ible  but  that  some  of  the  details  should  escape 
the  writer's  attention — but,  added  to  this,  the  necessary  conditions  of 
space  press  hardly  on  the  writer  of  a  surgical  text-book.  Though  this 
volume  extends  to  over  900  pages,  the  space  allotted  to  each  topic  only 
))ennits  of  a  brief  and,  I  fear,  far  too  meagre  account  of  each,  and 
leaves  hardly  any  room  at  all  to  discuss  varying  opinions  and  rival 
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suggestions  of  practice.  My  endeavour  has  been  to  give  a  plain  and 
practical  account  of  each  surgical  injury  and  disease,  and  of  the  treat- 
ment which  is  most  commonly  advisable.  For  the  minuter  details  of 
pathology  I  must  refer  the  reader  to  some  of  the  many  admirable  works 
on  that  subject;  and  for  fuller  disquisitions  on  treatment  either  to 
the  essays  in  the  *  System  of  Surgery '  or  to  the  authors  quoted  in  the 
text  and  referred  to  in  the  index  of  authors. 

I  have  to  acknowledge  with  grateful  thanks  the  liberality  with 
which  the  rich  store  of  material  contained  in  the  museum  and  case- 
books of  St.  George's  Hospital  has  been  put  at  my  disposal.  It  is,  of 
course,  from  the  school  of  this  hospital,  in  which  I  have  studied  and 
practised  surgery  for  over  a  quarter  of  a  century,  that  my  illustrations 
and  my  teaching  have  been  chiefly  drawn ;  but  I  have  not  neglected 
the  teaching  of  other  British  schools ;  nor,  although  I  have  intended 
this  work  to  be  an  ex})osition  especially  of  British  surgery,  have  I 
failed  to  refer,  as  far  as  my  information  and  my  space  allowed,  to  the 
works  of  American  and  Continental  surgeons. 

For  the  illustrations  I  have  been  indebted  mainly  to  Dr.  Westma- 
cott,  to  whom  my  warm  thanks  are  due  for  the  great  interest  he  has 
taken  in  the  work  and  the  pains  he  has  spent  upon  it.  Many  of  the 
minor  illustrations  were,  however,  drawn  by  one  of  my  pupils,  Mr.  F. 
D.  Drewitt,  whose  intelligent  and  able  assistance  it  is  my  duty  to 
acknowledge  as  it  deserves ;  nor  must  I  omit  to  thank  Mr.  Kvans,  the 
engraver  of  the  woodcuts,  for  the  great  care  which  he  has  bestowed 
upon  them,  and  for  several  of  the  diagrams  which  he  has  drawn  under 
my  direction. 

I  have  thought  it  necessary  to  comprise  in  this  treatise  all  the 
diseases  which  are  included  under  the  title  *  surgical,'  so  that  chapters 
will  be  found  on  diseases  of  the  eye,  ear,  and  skin.  In  treating  the 
first-mentioned  subject  I  have  availed  myself  of  the  able  assistiince  of 
my  colleague  Mr.  Carter ;  as  it  is  many  years  since  I  have  personally 
engaged  in  ophthalmic  practice,  and  it  is  only  from  recent  practice  that 
a  branch  of  surgery  can  be  taught  which  has  been  so  greatly  mixlified 
by  recent  discoveries.  But  I  hold  that  a  knowledge  of  the  main  prin- 
ciples of  diagnosis  and  treatment  ought  to  be  possessed  by  every  surgeon 
in  the  case  of  diseases  of  the  organs  of  the  special  senses  quite  as  much 
as  those  of  the  rest  of  the  body.    Among  the  many  injmries  which  the 
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curse  of  specialism  has  inflicted  equally  on  the  profession  and  the  public, 
not  the  least  has  been  the  neglect  of  the  diseases  of  these  organs  which 
some  practitioners  and  many  students  seem  almost  to  regard  as  natural. 
I  am  happy  to  think  that  in  the  subject  of  ophthalmic  surgery  my 
readers  will  have  the  benefit  of  so  competent  a  guide  as  Mr.  Carter. 
The  chapter  on  Diseases  of  the  Ear  is  necessarily  very  short,  and  is  in- 
tended only  to  point  out  the  leading  facts  in  Aural  Surgery,  and  those 
methods  of  treatment  with  which  every  practitioner  ought  to  be  familiar. 
I  must  express  my  obligation  to  Mr.  Dalby,  who  has  been  so  kind  as  to 
peruse  it  and  correct  some  of  its  most  obvious  defects. 

I  must  now  submit  this  book  to  the  judgment  of  my  professional 
brethren,  though  fully  conscious  of  its  many  imperfections.  I  fear  that 
as  we  advance  in  life  we  feel  more  and  more  the  difficulty  of  coming  up 
to  our  own  expectations  in  any  enterprise  of  importance,  and  the  truth 
of  the  old  saying,  *  Quid  tam  dextro  pede  concipis  ut  te  conatus  non 
poeniteat  votique  peracti  ? ' 

GBEA.T  ClTtfBERLAKI)  PLACE : 

October  1875. 
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B^U^  Joseph :  trephining  for  matter,  138  ;  Syme  s  amputation,  967 

Bermmgham :  recto-urethral  fistula,  837 

Beytard :  rickets  and  mollities  ossium,  445 

Bibra,  nm  :  caries,  411 
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Bickersteth:  antiseptic  ligature  of  arteries,  93;  ununited  fracture,  126;  osteo-aneurism,. 

442 
Biijdow :  fracture  of  cer>'ix  femoris,  276,  277 ;  dislocation  of  hip,  300  et  seq. ;  rapid 
lithotritj,  846 

Billroth:  traumatic  fever,  17;  pysemia,  31,  34;  tetanus,  62;  classification  of 
tumours,  349,  350 ;  cylindroma,  360,  362  j  extirpation  of  cancer  of  oesopliagus, 
623 ;  removal  of  bronchocele,  899 

Bird,  Goldiriff :  uric  acid  deposits,  824 

Birkett:  structure  of  n^vus,  346;  injuries  of  pehis,  cli.  xiii. ;  hernia,  ch.  xxxii. ; 
dijReases  of  the  breast,  ch.  xli. /^oMim 

Black :  tuberculous  disease  of  bone,  411,  429 

Blandin  :  operation  for  complicated  harelip,  680 

BliKvam :  treatment  of  fractured  thigh  in  children,  284 ;  fractured  patella,  290 

Bond',  gonorrhceal  rheumatism,  376 

Bouley:  hydrophobia,  74 

Bowman :  orbital  aneurism,  649 ;  treatment  of  conical  cornea,  726 ;  tension  of  eye- 
ball, 746 

Boyer :  bilateral  lithotomy,  8^^ 

BreAchet :  osteo-aneurism,  441 

Brigtowei  arteritis,  627;  phosphorus-necrosis,  593  ;  skin  diseases,  ch.  \\\\\,  poashn 

Bntadbent :  reduction  en  niasMe,  637 

Broca:  return  of  circulation  after  ligature,  89;  aneurismal  clots,  6.*i7 ;  tooth- 
tumours,  694 

Brodhurst :  reduction  of  old  dislocation,  261,  299  ;  loose  cartilages,  463 ;  subcutaneous 
section  of  femur,  467  ;  genu  valgum,  514 

lirodie:  tetanus,  69;  lightning-stroke.  111;  foreign  body  in  bronchus,  191  ;  hysteria, 
370,  372 ;  treatment  of  congenital  syphilis,  396 ;  abscess  of  bone,  418 ;  chronic 
tliickening  of  synovial  membrane,  466 ;  diseases  of  cartilages,  459  et  seq. ;  disease 
of  tarsus,  478 ;  varicose  veins,  670 ;  decomposition  of  urine  in  cystitis,  792  ; 
forcible  catheterisation,  799;  removal  of  fragments  in  lithotrity,  844;  lot>se  body 
in  tunica  vaginalis,  856 ;  serocystic  tumour,  891 

Brovm,  A. :  cautery  of  ner^'es,  623 

Brotm,  Baker:  needle  for  ruptured  perinteum,  876 

Broiwn-S^quard :  nerve-stretching,  62 ;  trephining  the  spine,  166;  injurieji  of  nerves, 
ch.  Txvxi.  passim 

Brufis:  operation  for  complicated  harelip,  680 

Bryant :  tetanus,  62  ;  dislocation  of  jaw,  178;  scald  of  larynx,  192  ;  gnstrotomy,  219 ; 
fracture  of  clavicle,  234 ;  fracture  of  coracoid  process,  237  ;  reduction  of  disloca- 
tion of  shoulder,  260 ;  test  for  displacement  of  head  of  thigh-bone,  274  ;  disloca- 
tions of  hip,  2^)8;  disease  of  cartilages,  459  ;  introduction  of  foreign  bodies  into 
aneurismal  sac,  643 ;  treatment  of  nasal  polypus,  609 ;  internal  stranguUtion, 
626;  reduction  en  masse,  637;  galvanic  cautery  for  piles,  667;  colectomy,  677  ; 
UaMirian  splint,  92i> 

Buchanan :  division  of  planta  fascia  in  clubfoot,  509 ;  rectangular  lithotomy,  Ki5 

Buck^  Gurdtm  :  extension  in  fractured  thigh,  283 

Bidteel :  wound  of  artery,  87 

Burrell :  facial  carbuncle,  921 

Busk :  siuike-bites,  70 

Butcher:  subcutiuieous  division  of  cicatrices,  046  ;  amputation  at  knee,  f>54  ;  exci>ion 
of  knee,  974 

ButHn :  perforating  disease  of  the  foot,  918 

Cadye:  dissection  of  dislocation  of  hip,  307  ;  neurotomy,  523 

CalUnder :  septiofl>mia  and  pyoemia,  30  et  $eq. ;  delayed  union  of  fracture,  123 ;  ColMs 
fracture,  248;  dislocation  of  tendons,  4'.K) ;  wound  of  ulnar  ner\e,  520;  nerve- 
stretching.  524;  rupture  of  axillar}*  artery,  662  ;  diseases  of  \eini«,ch.  xx\x.  passim 

Camjibell,  of  Xftc  Orleans:  ligature  of  arterj'  in  inflammation,  87 
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Campbell  of  Montreal :  ligature  of  sciatic  artery,  220 

Canton :  excision  of  knee  for  injury,  288 ;  gunshot  wound  of  spine,  824 

Cdrden  :  amputation  of  thigh,  054 

CanwcAan :  ligature  of  artery  iu  elephantiasis,  913 

Carr  z  splint  for  CoUes  s  fracture,  251 

Carter,  Vandyke :  lymphatic  fistula,  572 ;  nerves  in  aniBsthetic  leprosy,  912 

Cavafy :  nerve-stretching,  624 

Cazenavei  retention  of  urine,  821 

Celsus :  inflammation,  1 

Chamjmeye :  extroversion  of  hladder,  787 

Charcot :  jfiacture  in  locomotor  ataxy,  112 ;  spontaneous  fracture  of  bone,  450;  pro* 
gressive  muscular  atrophy,  502  ;  infantile  paralysis,  502  ;  lesions  of  nerves,  519 

Chaseaignac :  compression  of  carotid  artery,  547 

Chavasse :  injury  of  symphathetic  ner>'e,  519 

Cheever :  oesophagotomy,  104 

Chiene :  fracture  of  exostosis,  440 

CmMli :  galvano-puncture  in  thoracic  aneurism,  544 

Clarkf  Le  Gros :  injuries  of  the  brain,  142  ;  fracture  of  outer  table  of  skull,  143 ;  frac- 
ture by  contre-coup,  144 ;  escape  of  cerebrospinal  fluid,  148 ;  temperature  in  in- 
juries of  head,  152 ;  lesions  of  cranial  nerves,  158 ;  dislocation  of  spine,  164 ; 
trephining  the  spine,  166 ;  concussion  of  spine,  168  et  seq. ;  fracture  of  larynx, 
185 :  foreign  body  in  windpipe,  188 ;  scald  of  larynx,  102 ;  fractured  ribs,  197  ; 
emphysema,  199 ;  wound  of  lung,  202 ;  hernia  of  lung,  203 ;  wound  of  heart, 
204;  blows  on  abdomen,  209 ;  rupture  of  liver,  211 ;  of  bladder,  225 ;  partial  dis- 
location of  shoulder,  262  ;  phrenic  hernia,  664 )  treatment  of  carbuncle,  921 

Clarke,  Fairliei  diseases  of  the  tongue,  520,  618 

Clarke,  Lockhart :  tetanus,  61 ;  concussion  of  spine,  170 ;  progressive  muscular  atrophy, 
501 ;  injuries  of  nerves,  519 

Uutton :  pysemia,  36 

Coals :  tetanus,  62  ;  hydrophobia,  77 

Cock :  eqoinia  mitis,  74  ;  oesophagotomy,  194  ;  dislocation  of  the  ankle,  312 ;  aneurism 
of  profunda  femoris,  559 ;  puncture  of  bladder  from  rectum,  81 1 ;  urethrotomy,  814 

Cockle:  distal  ligature  in  thoracic  aneurii«m,  544 

(ohnheim  :  migration  of  leucocytes,  5,  7 

OJlet :  fracture  of  radius,  248 

Ctmner:  excision  of  entire  tarsus,  978 

Cooper,  BranAby :  caries,  422 

Cfoper,  Sir  A. :  ligature  of  artery  with  catgut,  93  ;  dislocation  of  foot,  129 ;  disloca- 
tion of  jaw,  179,  180;  fracture  of  neck  of  scapula,  237,  258;  fracture  of  acromion, 
238 ;  dislocation  of  shoulder,  254 ;  reduction  of  old  dislocation,  260 ;  fracture  of 
neck  of  femur,  272  et  seq, ;  fracture  of  upper  third  of  thigh,  279;  treatment  of 
compound  fractures,  296 ;  dislocation  of  hip,  298  et.  seq. ;  treatment  of  spina 
biflda,  493 ;  incision  for  sciatic  hernia,  664 ;  late  descent  of  testicle,  849 ;  vari- 
cocele, 865 ;  chronic  mammary  tumours,  891 

Cof^e,  Holtnes:  abscess,  gangrene,  ch.  ii.  ;  injuries  of  face,  174;  diseases  of  tongue, 
ch.  xxxi. 

Cordtreni :  entrance  of  air  into  veins,  84 

Comil  and  Hanvier:  rickets,  447 

Coulon:  fracture  of  ribs  without  laceration  of  periosteum,  197 

Crampton :  ligature  of  common  iliac  artery,  557 

CHppe :  gangrene,  50 ;  wounds  of  carotid  arteries,  87 ;  secondary  htemorrhage,  90 ; 
wounds  of  neck,  181 ;  excision  of  rectum,  678 

Critehett :  use  of  setons  in  keratitis,  716  ;  operation  for  staphyloma,  725 

Croft  :  hectic,  38 ;  animal  ligatures,  94  ;  colloid  tumours,  360 ;  tubercles  in  synovial 
membrane,  455 ;  subcutaneous  section  of  neck  of  femur,  467 

Ooeby :  automatic  reduction  of  hip,  301 

Crutfilhier :  pyeemia,  33 ;  progressive  muscular  atrophy,  501 
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Curling :  delaypd  union  of  fracture,  123 ;  operations  for  pilee,  667 ;  haematocele,  866 ; 

orchiti8|  857,  858 ;  enchondroma  of  testis,  861 ;  tumours  of  cord,  867 
C}:ennak :  laryngoscopy,  684 

Dalby :  foreign  bodies  in  the  ear,  173 ;  rupture  of  membriuia  tympani,  776 ;  relaxation 
of  membrana  tympani,  778 ;  aural  poh-pi,  781 ;  syphilitic  deafness,  782 ;  Meniere  s 
disease,  783 

DalrympU  :  mollities  osaum,  444 

Davies-CoUey :  gastrostomy,  218  ;  eversion  in  fracture  of  neck  of  femur,  275 ;  resection 
of  bones  in  clubfoot,  513 

DavieSf  Jted/em :  neurotomy,  623 

Dai^  :  resection  of  bones  in  clubfoot,  613 ;  compression  of  common  iliac  artery  from 
rectum,  051,052 

Dawson  of  Cincinnati :  cystitis,  704 

Delagarde :  on  Chopart^s  amputation,  050 

De  la  Martiniere :  foreign  body  in  wuidpipe,  186 

Delttns :  orbital  aneurism,  540 

Delpechi  fracture  of  sternum,  200;  tenotomy,  504;  operation  for  varicocele,  f^&S 

De  Morgan:  use  of  chloride  of  zinc  in  wounds,  21  ;  tenotomy  in  fracture,  207; 
division  of  spinal  accessory  nerve  in  spasmodic  wryneck,  518  ;  pressure  for  cure  of 
aneurism,  542 

Denonvilliers :  excision  of  rectum,  678 

Dent :  animal  ligatures,  04 ;  aspiration  in  firactured  patella,  200 

Dickinson',  suppurative  disease  of  viscera,  30;  tetanus,  61  ;  glanders,  73;  rickety 
disease  of  viscera,  444 ;  '  surgical  kidney,'  804 

IHtffenhach  :  ununited  fracture,  126 

Dijron :  bullet  lodged  in  the  bladder,  327 ;  treatment  of  gonorrboeal  ophthalmia,  70S 

Dolbeau :  perinieal  lithotrity,  830 

Donovan :  subperiosteal  excision,  062 

Doutrelepont :  subiieriosteal  excision  of  elbow,  066 

Duchenne :  pee udo-hy pert  rophic  paralysis,  503 

Duka  :  ivory  exostosis  of  antrum,  437,  438 

Dumville:  abscess  in  arachnoid  cavity,  136 

Dupuytren:  bums,  106;  Pott's  fracture,  312;  artificial  anus,  651;  bilateral 
lithotomy,  838 

Durham:  injuries  of  neck,  ch.  x.  passim]  foreign  bodie.«<  in  windpipe,  187;  sen  Id  of 
Iar}'nx,  100;  cesophagotomy,  104;  gastrotoray,  218;  mollities  onsium,  443,  444  ; 
hypertrophy  of  bone,  440;  acne  rosacea,  602;  disea»»8  of  nose,  eh.  xxx. ;  elec- 
trolysis in  tumours  of  liver,  630;  dif eases  of  larynx,  ch.  xxx'w.  pasifim 

Earle :  soot  cancer,  860 

Elliotson :  glanders,  74 

Elli«x  anaesthetics,  104  ;  vaccination,  02<> 

-E/Zm  of  GlotiCfMter:  fliitfoot,  512 

Emmet :  gunshot  wound  of  vagina,  327,  877 

Erichs*-ni  secondary  hfemorrhage,  00;  ununited  fracture,  126;  concussion  of  spine, 
170;  extension  in  fractured  thigh,  282;  treatment  of  fractured  thigh,  285;  rt- 
duction  of  old  dislocations,  21^ ;  removal  of  bursal  tumour,  4US  ;  orbital  aneurifm, 
540:  aneurism  of  profunda  femoris,  550;  ligature  of  common  femonil,  560* 

Esmarch  :  elastic  bandage  for  restraining  haemorrhage,  (^41 

Eulfnlfurg :  lateral  curvature  of  spine,  480 

Eve :  on  dislocation  of  the  hip,  208 

Fafthri:  dii»hx?ation  of  thumb,  2(J8  ;  dishieation  of  hip,  301 

Ffu/f/ff  Ililtm:  aneurism  of  abnormal  femoral  artery,  661 ;  treatment  of  cysts  of  liver, 

6.'K) :  i>soriasis  of  nails,  023 
Fayrer:  snake-bites,  71  ;  hydrophobia,  76;  osteomyelitis,  418 
Feani :  distal  ligature  in  innominate  aneurism,  545 
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I'emwick  of  Montreal :  ezciflioD  of  the  knee,  973 

J<M :  loDgitadioal  and  spiral  fractures,  113 

Fergus:  rapture  of  gall-bladder,  212 

Fergmmani  dressing  wounds,  20;  fracture  of  coronoid  process  of  jiw,  175  ;  manipula- 
tion in  aneurism,  642;  harelip,  576  ;  staphyloraphj,  581,  583 

Ferriari  Meniere's  disease,  783 

Figcher :  wound  of  heart,  i!04 

Ficwer:  dislocation  of  acromion,  253 ;  of  shoulder,  254  ;  injuries  of  upper  extremity, 
ch.  xiv.  pauim 

Forde :  hernia  of  lung,  203 

Forsier,  Cooper :  harelip,  576 

FoXf  Tilbury :  parasitic  fungi,  914 

FcXf  Wilmm :  structure  of  tubercle,  363,  364 

France :  orbital  aneurism,  650 

Frogley :  enchondroma,  436 

FrMingkam :  old  operation  for  traumatic  aneurism,  537 

Fruknight :  pin  in  posterior  nares,  192 

Gairdner :  rupture  of  aneurism,  535 

Gamgee :  enchocdroma  of  femur,  435 

GatU :  subcutaneous  section  of  femur,  468 

Geucogen :  syphilitic  reinfection,  398 

Gag:  varicose  veins,  570;   wound  of  bowel  in  paracentesis,  630;  extraperitoneal 

herniotomy,  661 
Gi66 :  dislocation  of  hyoid  bone,  184 ;  follicular  laryngitis,  689 
GUneg :  perityphlitis  in  children,  473 
GinUd^s:  operation  for  harelip,  579 ;  cynt  of  antrum,  595 
Oirdlestone :  ligatures  of  kangaroo-tail,  94 
GoeBee:  affections  of  the  cutaneous  system,  ch.  xliii. 
GfdtUng^Bird :  transpatellar  excision  of  knee,  972 
Gifodkart :  erythema  nodosum,  41 

Gordon  of  Belfast :  fracture  of  clavicle,  235 ;  fracture  of  lower  end  of  radius,  250 
Gordon :  trephining  the  spine,  166 
Goeselm :  rupture  of  lung,  206 

Gould :  Eemarch's  bandage  in  aneurism,  543 ;  on  varicocele,  865 
Graefe,  von :  applications  in  purulent  ophthalmia,  709,  treatment  of  conical  cornea, 

726 :  extraction  of  cataract,  740 ;  membranous  film  in  vitreous  body,  752 
Gray :  serious  discharge  in  injuries  of  the  head,  149 
Green :  structure  of  tubercle,  360 ;  of  gummata,  391 
Oreene :  removal  of  bronchocele,  899 
Grkti :  smputation  at  knee,  954 
Gross,  Fref,  S. :  foreign  bodies  in  windpipe,  187  ;  subcutaneous  section  of  bone,  467  ; 

deriation  of  septum  nasi,  602 ;  treatment  of  cystitis,  794 
Gross:  injuries  of  the  head,  138 
Guirin,  Jules :  genu  valgum,  514 
OmUiver :  atheroma,  525 
Gnthrie :  injuries  of  vessels,  81 ;  wound    of  vein,  83 ;  contractility  of  arteries,  84 ; 

bleeding  from  lower  end  of  artery,  66 ;  bullet  in  pleura,  327 ;  ligature  of  posterior 

tibial,  564 
Gugon :  ligature  of  external  carotid.  548 

Makes :  gmstro-intestinal  6stula,  795 

Malford:  snake-bites,  71 ;  rupture  of  trachea,  186 

Hamilton:  dislocation  of  spine,  IG4  ;  subluxation  of  jaw,  180;  fracture  of  neck  of 

humerus,  239 ;  dislocation  of  the  shoulder,  257 
namiU<m  of  Edinburgh:  healing  of  wounds,  12,  22;  spouge-g  rafting,  24 
Hamroek :  perforating  disease  of  foot,  918;  subastragaloid  amputation,  958 
Hardis :  transplantation  of  bone,  044 
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Hardy :  molluscum,  910 

Ilarley^  Dr,  •/. :  succus  conii  in  mudcular  spasm,  51S ;  treatment  of  hydatids  of  li\'er,  630 

Harrison  of  Liverpool :  villous  tumour  of  bladder,  791 ;  rupture  of  bladder  from  re- 
tention, 80(5 ;  operations  for  stricture,  809 ;  aWess  in  perinieo,  815 ;  sounding  for 
stone,  830 

Howard :  delirium  tremens,  64 ;  sulphuric  acid  treatment  of  disease  of  joints,  458, 
operations  for  ozcena  and  polypus  nasi,  607  ;  ether  as  an  aniesthetic,  937 

Hawkins f  Crrsar :  definition  of  tumours,  332  :  subcutaneous  bony  tumour,  342 ;  warty 
tumour  of  cicatrices,  408  ;  ulceration  of  bone,  423 ;  cancer  of  spine,  492  ;  fibrous 
tumour  of  cranium,  586 ;  diseases  of  the  tongue,  613 ;  cyst  of  broad  ligament, 
881 ;  tuberocystic  tumour,  891 ;  cancer  of  thyroid,  899 

Heath :  fracture  of  neck  of  jaw,  175 :  fracture  of  jaw,  178  ;  dislocation  of  jaw,  180  ; 
rupture  of  bladder,  224 ;  aspiration  in  fractured  patella,  290 ;  subperiosteal  ex* 
cision  of  tibia,  415  ;  distal  li<rature  in  thoracic  aneurism,  544 ;  diseases  of  antrum, 
595;  tumours  of  jaw,  597,  598;  closure  of  jaws,  601 ;  removal  of  tongue,  616 

Hebra :  erythema  nodosum,  40 ;  acne  rosacea,  602 ;  eczema,  902  ;  plica  Polonica,  917 

Heiberff :  pytemia  and  bacteria,  34 

Hennen  :  hospital  gangrene,  54 

Henry  M, :  recurrence  of  myeloid  tumour,  352 

Hensman :  disease  of  the  larynx,  c)i.  xxxiv. 

Heicett :  injuries  of  head,  ch.  vii.  jxisjiim ;  extravasation  in  arachnoid  cavity,  142 ;. 
fracture  of  one  table  of  skull,  I4ii ;  fractures  of  base  of  skull,  146 ;  opium  in 
injuries  of  the  head,  157  ;  bleeding  in  injury  of  the  head,  157  ;  wound  of  rectum, 
229,  327  ;  disappearance  of  nsevus,  346  ;  fibrocystic  tumour  of  bone,  441 ;  omental 
6ac8,  646  ;  femoral  aneurism,  559 :  gouty  phlebitis,  568 ;  meningocele,  585 ;  spon- 
taneous cure  of  fistula,  671 ;  laryngotomy,  OSG;  amputation  of  forearm,  950 

Hey:  dislocation  of  jaw,  179  ;  fungus  ho^matodes,  356;  mortification  in  heniia,  (i^t2 ; 
infiintile  hernia,  655  ;  amputation  of  metatarsus,  959 

HiUf  B.i  fracture  of  jaw,  178  ;  treatment  of  venereal  sores,  381 ;  on  Otiss  operation, 
821 

Hilton :  opening  absces.M\s,  2H ;  treatment  of  sinus,  iiO ;  foreign  body  in  windpipe, 
189 ;  nasal  snare,  609 

Hinton  :  diseases  of  the  ear,  ch.  xxxvi.  pamm 

Hirschberg :  glioma  of  eye,  753 

Hitzigx  dislocation  of  metatarsus,  317 

Hodges :  excision  of  knee,  975 

Hodgkin :  lymphadenoma,  574 

Hodgson :  macroglossia,  620 

Hodgson  of  Brighton',  cancer  of  retained  testis,  849 

Holden:  catgut  ligature,  94;  abscc)«s  in  brain,  136;  fnicture  of  ba^  of  skull,  15H; 
reduction  of  dislocation  of  shoulder,  262 ;  digital  pressure  in  aneurism,  540 

Holt :  prolonged  pressure  for  cure  of  aneui'ism  under  anaesthesia,  542 ;  tumour  of 
phar}'nx,  621 ;  rupture  of  stricture,  819 

Holthouse :  dislocation  of  knee,  309 

Howard  :  plugging  the  nose,  604 

Howse  :  gastrotomy  for  intussusception,  02S 

Huguier :  operation  for  imperforate  anus,  681 

Hulke  :  tetanus,  64 ;  abecess  in  brain,  136 ;  foreign  bodies  in  windpi])e,  187, 190 ;  fracture 
of  inner  end  of  clavicle,  2<i3 ;  disl<xration  of  acromion,  253 ;  dislocation  of  shoulder, 
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INFLAMMATION. 


Inflammft- 
toiysweU- 
ing. 


Inflamma- 
tory  heat. 


The  incFeased  supply  of  blood  in  the  part  mnst  necessarily  cause  swelling, 
bnt  another  and  the  main  cause  of  swelling  is  the  extravasation  which  takes 
place  in  the  parenchyma  of  the  inflamed  part  as  the  impediment  to  the  blood- 
stream increases.  When  the  blood  is  flowing  natnniUy,  thioogh  a  transparent 
web,  there  will  always  be  seen  around  the  central  colunm  of  the  blood-cor- 
puscles an  external  part  of  the  Tessel's  area  which  looks  as  if  it  were  empty 
— ^i.e.  where  only  the  transparent  serum  is  circulating — and,  if  the  individual 
blood-discs  can  be  seen,  they  will  be  observed  to  be  separate  from  each  other. 
This  mutual  repulsion  between  the  blood-corpuscles  and  the  wall  of  the 
vessel  is  abolished  by  inflammation.  The  corpuscles  adhere  to  each  other 
and  to  the  wall  of  the  vessel,  and  soon  the  white  corpuscles  of  the  blood  are 
seen  to  have  passed  through  the  membrane  and  to  have  moved  into  the 
parenchymatous  tissue.  The  serum  also  transudes,  and  the  red  globules  are 
here  and  there  found  to  be  extravasated.  The  name  of  lymph  is  given  to 
this  inflammatory  exudation,  consisting  mainly  of  the  cells  which  are  formed 
out  of  the  leucocytes  in  their  various  stages  of  development,  and  partly  of 
serous  fluid.  Red  blood-globules  may  be  intermingled ;  but  this  is  accidental. 
The  term  '  fibrine '  is  also  often  employed  as  synonymous  with  lymph.  In 
the  early  stages  of  inflammation  the  exuded  fluid  is  removed  in  great  measure 
by  the  lymphatics.  Lassar's  experiments,  quoted  by  Sanderson  ('  Syst.  of 
Surg.'  8rd  ed.  i.  75,)  show  the  great  increase  in  the  fluid  discharged  by  the 
lymphatics  of  an  inflamed  limb  as  compared  with  its  healthy  fellow,  and  also 
the  increase  in  the  solid  contents  of  inflammatory  over  healthy  lymph. 

The  temperature  of  an  inflamed  part  is  raised,  to  the  sensations  of  the 
patient  himself  generally,  and  always  to  the  thermometer.  This  is  faxoiliar 
to  everybody  from  his  own  experience,  and  some  increase  of  temperature 
must  evidently  be  caused  by  the  mere  loading  of  the  part  with  blood*  But 
it  seems,  from  recent  experiments,  that  not  only  is  the  part  more  richly 
supplied  with  blood  at  the  usual  temperature  of  healthy  blood,  but  that  heat 
is  generated  in  the  inflamed  part,  and  thus  the  temperature  of  the  blood  at 
the  focus  of  inflammation  is  raised  above  that  of  the  rest  of  the  blood.  John 
Hunter  taught  the  reverse  of  this  doctrine.  He  quotes  some  experiments 
which  he  made  ^  to  prove  that  the  temperature  of  an  inflamed  part  never 
rises  above  that  of  the  blood  in  the  heart ;  but  these  experiments  were  not 
made  with  sufficiently  delicate  means  of  observation  ;  and  Mr.  Simon '  has 
put  on  record  a  series  of  thermo-electrical  observations  of  inflamed  parts 
whereby  he  has  proved — '  1.  That  the  arterial  blood  supplied  to  an  inflamed 
limb  is  less  warm  than  the  focus  of  inflammation  itself;  2.  That  the  venous 
blood  returning  from  an  inflamed  limb,  though  less  warm  than  the  focus  of 
inflammation,  is  warmer  than  the  arterial  blood  supplied  to  the  limb  ;  and, 

torn.  Any  cause  which  prevents  the  return  of  the  renous  blood — a  ligature  round  the  limb, 
a  tumour  in  the  course  of  the  vein,  even  prolonged  standing  or  exposure  to  heat,  besides 
innumerable  other  similar  conditions — may  determine  passive  congestion.  Similarly  it  may 
l>e  said  with  respect  to  many  of  the  phenomena  of  inflammation,  and  oven  with  respect  to 
inflammation  itself,  that  it  is  very  difficult,  if  not  impossible,  to  draw  an  accurate  limit 
1>etween  health  and  disease.  Determination  of  blood,  or  active  congestion,  is  an  element  in 
thousands  of  the  actions  of  daily  life.  Exudation  of  the  plasma  of  the  blood  almost  certainly 
takes  place  as  a  physiological  process,  and  exudation  of  the  leucocytes  very  probably  does  so. 
Inflammation  itself  is  only  vital  action  perverted  by  some  ii^ury:  and  who  is  to  say  where 
the  limit  is  between  the  injuries  which  are  and  those  which  are  not  compatible  with  health  ? 

*  8ee  Hunter's  works,  by  Palmer,  vol.  iii.  pp.  33&-340.  In  the  last  experiment  there 
detailed,  however,  the  reader  will  observe  that  Hunter  noticed  an  increase  of  the  general 
temperature  of  the  body  in  inflammation. 

'  Holmes's  '  System  of  Surgery,*  3rd  ed.  vol.  i.  p.  10. 
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8.  That  the  yenons  blood  returning  from  an  inflamed  limb  is  warmer  than  the 
corresponding  current  on  the  opposite  side  of  the  body ' — that  is  to  say,  that 
the  heat  generated  at  the  inflamed  part  raises  the  blood  returning  from  that 
part  above  the  usual  temperature  of  the  mass  of  the  blood.  When  this 
increase  of  heat  is  so  considerable  that  the  natural  loss  of  temperature  by 
perspiration,  &c.,  is  insufficient  to  counteract  it,  the  temperature  of  the  whole 
body  rises,  and  the  other  phenomena  of  '  inflammatory  fever '  ensue. ^ 

The  pain  of  inflammation  varies  very  considerably.  Even  in  inflamma-  inflammA- 
tion  of  the  largest  and  the  most  vital  organs  there  may  be  little  or  no  pain,  ^^  ^^^^ 
whQe  in  some  of  the  smallest  (such  as  the  fingers)  the  pain  may  be  intoler- 
able. Much  depends  on  the  extensibihty  of  the  inflamed  part ;  thus  the  acute 
pain  in  whitlow  and  in  orchitis  is  explained  by  the  resistance  offered  to  the 
increase  of  swelling  by  the  sheath  of  the  tendon,  and  by  the  tunica  albuginea 
respectively.  Still  more  depends  on  the  peculiar  sensibility  of  the  organ. 
The  physical  cause  of  pain  it  is  often  impossible  to  ascertain.  Pain  is  often 
greater  in  diseases  when  there  is  no  evidence  of  inflammation  (as  in  neuralgia) 
than  when  inflammation  is  not  only  dangerous  but  even  fatal  (as  in  gangrene 
of  the  Inng) ;  and  most  severe  pain  may  be  experienced,  as  everyone  knows, 
in  ccmdiiions  of  the  body  which  are  compatible  with  perfect  health.  Yet 
tins  does  not  destroy  the  great  importance  of  pain  as  a  symptom  of  disease 
in  general,  and  of  inflammation  in  particular.  It  only  shows  that  in  clinical 
investigations  it  is  necessary  to  take  account  of  all  the  circumstances  of  the 
case — not  of  one  only.  The  persistence  of  pain  in  any  given  part  ought  to 
induce  the  surgeon  to  examine  closely  the  condition  of  the  general  system 
ipnlse,  tongue,  temperature,  and  secretions)  and  of  the  part  itself  (as  to  red- 
ness, swelling,  heat,  and  the  functions  of  the  organ),  and  on  such  an  examina- 
tion a  secure  diagnosis  can  almost  always  be  founded. 

Inflammation,  when  extensive  or  very  violent,  is  accompanied  by  general  iiiib»»». 
fever,  which  is  variously  designated  as '  inflammatory,' '  traumatic,' '  surgical,'  ^^,7!?^^ 
*  irritatiTe,'  &c.    The  condition  necessary  for  its  production  appears  to  be  the  fercr. 
orerfaeating  of  the  blood,  as  stated  above,  and  its  leading  symptom  therefore 
is  the  rise  of  temperature  of  the  whole  body.    Hence  the  importance  of  the 
thermometrieal  observations  which  are  now  so  generally  taken  in  surgical  as 
veD  as  in  medical  cases. 

As  tyincal  of  inflammatory  £ever,  for  surgical  purposes,  I  ^all  select  that 
loan  wiach  follows  on  a  severe  wound.' 

Traumatic  fever  commences  usually  within  twenty-four  hours  of  the  receipt 
of  the  injmy,  and  sometimes  dates  almost  from  the  moment  of  its  receipt.  The 
patient  feels  hot  and  uncomfortable,  with  occasional  intervals  of  chilliness, 
ionietimes  amounting  to  definite  rigor.  He  is  thirsty  and  restless,  with  a 
and  perhaps  hard  and  bounding  pulse,  furred  tongue,  hot  and  dry 


I  do  BOt  mtmn  XhMt  all  thepheDomena  of  infliuniiiatory  or  tisfunatic  lerer  depend  on  the 
of  Xempttatare  of  the  blood,  but  as  the  inflammatory  heat  rises  so  are  these  phe. 
dcrdoped.    Whether  they  depend  on  the  rise  of  tempeiatnie,  or  whether  thej  and  it 
is  another  question.    The  reader  will  find  the  rarions  theoretical  Tiews 
of  derdopment  of  inflammatory  heat  discussed  by  Billroth,  as  quoted  on  page 
17 ;  htf  Mr.  StmoB'B  caaay  giTcs  the  best  piactical  aoeonnt  of  the  matter. 

'  A  g^^oA  opportviity  of  watching  the  phenomena  of  traumatic  ferer  is  furnished  by  any 
gntf  s|mBfinM.  maA  am  an  ampulatioa,  undertaken  for  the  removal  of  a  dironie  disease  on  a 
pa«B  ptvrio^y  in  good  gcnecal  health.  The  state  of  the  pulse,  tongue,  and  secretions,  and 
th$  maewml  [ftwiifuir  tboaid  be  eaicfinlly  noted  for  the  two  or  three  days  preeeding  the 
^■*—*^'-^  ;  amd  mnming  and  crcning  oLeerrations  should  be  regularly  taken  after  it  until 
the  :flap09C«rr  and  aH  cthor  m%ttm  obeeired  hare  returned  to  the  condition  of  health. 

b2 


xlviii  INDEX   OF   AUTHORS. 

ThtnUvn  :  antiseptic  ovariotomy,  880 

Thudichum :  nasal  douche,  G04 

TiHaux :  dislocation  of  hip,  304 

Tourdes :  wound  of  internal  mammary  arte  ry,  206 

Toynbeei  treatment  of  nervous  deafness,  782 

Trailers:  gangrene,  48;  collapse,  102  et  seq.;  cysts  of  bone,  441 ;  orbital  aneur'wm, 

640 ;  excision  of  clavicle,  063 
Travfrtyjun, :  absorption  of  neck  of  femur,  223 
Trews :  animal  ligatures,  03 ;  tubercle  and  scrofula,  ch.  zviii. 
Treves  of  Margate :  excision  of  knee,  072 
Trousseau  :  hydrophobia,  74  et  seg 
Tuftwlli  medical  treatment  of  aneurism,  636,  663 

Van  Buren  :  reduction  of  dislocation  of  spine,  106 

Vanzetti :  uncipreasion,  08 ;  digital  pressure  in  aneurism,  640 

Velpeau :  foreign  body  in  chest,  203 

Venning :  treatment  of  gonorrhoea,  377  ;  diagnosis  of  syphilis,  384 ;  cancer  of  up|)er 

lip,  688 
Verneuil:  forcipi>»s8ion,  08  ;  varicose  veins,  670 
Vidal  de  Cassis :  bilateral  lithotomy,  838 

Vtrchow:  glanders,  72;  nomenclature  of  tumours,  333  ;  ulceration  of  cartilage,  401 
Volkmann :  excision  of  the  hip,  060 

Wagstaffe :  sarcoma  of  jaw,  608 ;  gastrotomy,  020 

Walker  of  Liver jyool :  compression  in  popliteal  aneurism,  541,  604 

Waller :  migration  of  leucocytes,  6 

Wals/iom :  exploration  of  rectum  with  the  whole  hand,  620 

Walton,  Haynes :  orbital  aneurism,  640 

Wardrop :  anastomotic  circulation,  80  ;  distal  ligature,  640 

Warren  :  fracture  of  trochanter  major,  278 

WatsoUy  P,  U,\  aneurism  of  profunda,  660:  removal  of  bronchocele,  800:  excision  of 

knee,  071 
Watson,  Sir  T. :  foreign  bo<ly  in  bronchus,  101 
Wat  mm,  Spencer:  fractures  of  nose,  174;  polypus  nasi,  008 
Watstm  of  United  States:  plugging  the  aneurismal  sac,  636 
Weber :  ulceration  of  cartilafife,  401 
Weir-Mitehell :  lesions  of  ner\  es,  610 
Wells,  Sir  Spencer:  ovariotomy,  ch.  xl.  ;   hysterectomy,  880;  bichloride  of  methylene, 

040 
West,  S. :  paracentesia  of  pt'ricanlium,  206 
Wkeel/wuse :  suture  of  divi<led  ner^e,  621  ;  urethrotomy,  816 
Whitehead :  removal  of  the  tongue,  010 ;  removal  of  piles,  008 
Wight :  measurements  of  the  two  femora,  284 
Wdks :  ostitis  deformans,  413  ;  *  surgical  kidney,*  804 
Wilksof  Ashford:  lightning-stroke.  111 
Willan :  porrigo,  000 

Willett :  operation  for  rupture  of  bladder,  224  et  seq. 
Williams :  migration  of  leucocytes,  6 
Wilson :  remcival  of  spina  bilida,  403 
Wilson,  Erasmus  :  skin-di!<ea>^s,  ch.  xliii. 
Wolfe :  transplantation  of  excised  portions  of  skin,  044 

Wood:  trusses,  040;  radical  cure  of  hernia,  (542:  extroversion  of  tlie  bladder,  7h7 
Wtfrmald:  dissection  of  dislocation  of  hip,  302;  reduction  of  dislocation  of  hip,  300; 

treatment  of  varicocele,  806 
Wunderlich  :  temperature  in  injur)-  of  the  spine,  10:( 

Youatt :  hydrophobia,  74 


I 

J 


SUEGERY : 


ITS   PEINCIPLES   AND   PBACTICE. 


CHAPTER  I. 

IXFLAMMATIOX   AND   THE   PROCESS   OP   UNION   IX   SOFT   FARTS — 
TRAUMATIC   FEVER — ^DRESSING   OF   WOUNDS. 

Inflammation  is  the  name  giveu  to  a  perverted  vital  action,^  one  of  the  lead- 
ing features  of  which,  as  the  name  implies,  is  the  production  of  unnatural 
heat  in  the  part.  Although  the  researches  of  modem  pathologists  have 
greatly  advanced  our  knowledge  of  the  essential  phenomena  of  the  process 
of  inflammation,  yet,  for  practical  purposes,  I  think  it  is  better  to  commence 
the  study  of  inflammation  from  the  old  definition  of  it  by  its  four  great 
symptoms,  *  redness,  swelling,  heat,  and  pain.'  ^ 

The  redness  depends  on  congestion^  or  the  loading  of  the  inflamed  part  inflamma- 
irith  blood ;  and  this  congestion  is  spoken  of  in  surgical  language  as  active,  ^^'  "^^" 
i.e.  due  to  an  increased  supply,  or  passive,  i.e.  due  to  diminished  power  of  Conges- 
circulation  or  impeded  return  of  blood.     Congestion  is  best  studied,  either  ^^^^' 
in  a  superficial  part  of  the  human  body  or  in  the  web  of  a  frog's  foot  or  other 
transparent  part,  spread  out  under  the  microscope.    Thus,  in  the  ocular  con- 
jonctiTa,  after  the  lodgment  of  a  grain  of  dust  in  the  eye,  red  vessels  will  be 
seen  shooting  over  parts  which  before  were  perfectly  white,  and  soon  the 
membrane,  which  in  its  natural  state  was  transparent  and  imperceptible,  is 
converted  at  the  part  injured  into  a  pulpy  mass  of  dilated  vessels,  from  which 
t  copious  discharge  of  fluid  exudes.     In  the  frog's  foot,  on  the  application  of 
an  irritant,  the  small  arteries  dilate,  the  stream  of  blood  flows  more  rapidly, 
the  dilatation  extends  to  the  capillaries  and  then  to  the  veins ;  next  the  stream 
of  blood  moves  more  slowly,  and  finally  it  oscillates  and  stops  entirely.     The 
period  of  dilated  arteries  and  increased  stream  is  that  of  *  active  congestion,' 
or  determination  of  blood ;  that  of  dilated  veins  and  diminished  movement, 
'  ptanve  congestion.'  *    The  stoppage  of  the  stream  receives  the  name  of  '  the 
mfiammatory  stasis.' 

*  Is  I}r,  BudoD  tSaadenon's  words, '  Inflammation  \a  the  aggregate  of  those  results  which 
"ttstfert  tfMiiiaelree  in  an  iigured  part  as  the  immediate  consequences  of  the  injurious  action 
'-)  wiiieb  it  has  been  exposed'  (' Lancet,'  January  22,  1876).  Of  course  in  such  a  definition 
*bc  vord  *  injury '  is  taken  in  its  widest  sense,  not  limited  to  traumatic  injury. 

'  This  is  Celsos's  definition  :  *  Not»  inflammationis  sunt  quatuor,  rubor  et  tumor,  cum 
L  c»low  et  dulore/ 

^  '  PsariTe  congestion,  however,  is  not  always,  nor  indeed  usually,  an  inflammatory  symp- 
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tory  haat. 


The  increased  supply  of  blood  in  the  part  mnst  necessarily  cause  swelling f 
but  another  and  the  main  cause  of  swelling  is  the  extravasation  which  takes 
place  in  the  parenchyma  of  the  inflamed  part  as  the  impediment  to  the  blood- 
stream increases.  When  the  blood  is  flowing  naturally,  through  a  transparent 
web,  there  will  always  be  seen  around  the  central  column  of  the  blood-cor- 
puscles an  external  part  of  the  vessel's  area  which  looks  as  if  it  were  empty 
— ^i.e.  where  only  the  transparent  serum  is  circulating — and,  if  the  individual 
blood-discs  can  be  seen,  they  wiU  be  observed  to  be  separate  from  each  other. 
This  mutual  repulsion  between  the  blood-corpuscles  and  the  wall  of  the 
vessel  is  abolished  by  inflammation.  The  corpuscles  adhere  to  each  other 
and  to  the  wall  of  the  vessel,  and  soon  the  white  corpuscles  of  the  blood  are 
seen  to  have  passed  through  the  membrane  and  to  have  moved  into  the 
parenchymatous  tissue.  The  serum  also  transudes,  and  the  red  globules  are 
here  and  there  found  to  be  extravasated.  The  name  of  lymph  is  given  to 
this  inflanmiatory  exudation,  consisting  mainly  of  the  cells  which  are  formed 
out  of  the  leucocytes  in  their  various  stages  of  development,  and  partly  of 
serous  fluid.  Red  blood-globules  may  be  intermingled ;  but  this  is  accidental. 
The  term  '  fibrine '  is  also  often  employed  as  synonymous  with  lymph.  In 
the  early  stages  of  inflammation  the  exuded  fluid  is  removed  in  great  measure 
by  the  lymphatics.  Lassar*s  experiments,  quoted  by  Sanderson  (/  Syst.  of 
Surg.'  8rd  ed.  i.  75,)  show  the  great  increase  in  the  fluid  discharged  by  the 
lymphatics  of  an  inflamed  limb  as  compared  with  its  healthy  fellow,  and  also 
the  increase  in  the  solid  contents  of  inflammatory  over  healthy  lymph. 

The  temperature  of  an  inflamed  part  is  raised,  to  the  sensations  of  the 
patient  himself  generally,  and  always  to  tlie  thermometer,  This  is  familiar 
to  everybody  from  his  own  experience,  and  some  increase  of  temperature 
must  evidently  be  caused  by  the  mere  loading  of  the  part  with  blood.  But 
it  seems,  from  recent  experiments,  that  not  only  is  the  part  more  richly 
supplied  with  blood  at  the  usual  temperature  of  healthy  blood,  but  that  heat 
is  generated  in  the  inflamed  part,  and  thus  the  temperature  of  the  blood  at 
the  focus  of  inflammation  is  raised  above  that  of  the  rest  of  the  blood.  John 
Hunter  taught  the  reverse  of  this  doctrine.  He  quotes  some  experiments 
which  he  made '  to  prove  that  the  temperature  of  an  inflamed  part  never 
rises  above  that  of  the  blood  in  the  heart ;  but  these  experiments  were  not 
made  with  sufiiciently  delicate  means  of  observation  ;  and  Mr.  Simon  ^  has 
put  on  record  a  series  of  thermo-electrical  observations  of  inflamed  parts 
whereby  he  has  proved — '  1.  That  the  arterial  blood  supplied  to  an  inflamed 
limb  is  less  warm  than  the  focus  of  inflammation  itself;  2.  That  the  venous 
blood  returning  from  an  inflamed  limb,  though  less  warm  than  the  focus  of 
inflanmiation,  is  warmer  than  the  arterial  blood  supplied  to  the  limb  ;  and, 

torn.  Any  eauM  which  pr^renta  the  return  of  the  Tcnous  Mood — a  ligature  round  the  limb, 
a  tumour  in  the  coutm  of  the  Tein,  even  prolonged  standing  or  exposure  to  heat,  bosiden 
innumerable  other  similar  conditions — maj  determine  piu»ire  congestion.  SimiUrly  it  may 
\ie  said  with  respect  to  many  of  the  phenomena  of  inflammation,  and  even  with  respect  to 
inflammation  tt«elf,  that  it  is  rery  difficult,  if  not  impossible,  to  draw  an  accurate  limit 
Ijetween  health  and  disease.  Determination  of  blood,  or  active  congpstion,  is  an  element  in 
thousands  of  the  actions  of  daily  life.  Exudation  of  the  plasma  of  the  blood  almost  certainly 
takes  place  as  a  physiological  process,  and  exudation  of  the  leucocytes  very  probably  does  so. 
Inflammation  itself  is  only  vital  action  perverted  by  some  injury :  and  who  is  to  say  where 
the  limit  is  between  the  injurim  which  are  and  those  which  are  not  compatible  with  health  ? 

*  See  Hunter's  works,  by  Palmer,  vol.  iii.  pp.  338-340.  In  the  last  experiment  there 
detailed,  however,  the  reader  wiU  oliserve  that  Hunter  noticed  an  increase  of  the  general 
temperature  of  the  body  in  inflammation. 

'  Holmes's  '  System  of  Surgery,*  3rd  ed.  vol.  i.  p.  10. 
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8.  That  the  venous  blood  returning  from  an  inflamed  limb  is  warmer  than  the 
corresponding  current  on  the  opposite  side  of  the  body  ' — that  is  to  say,  that 
the  heat  generated  at  the  inflamed  part  raises  the  blood  returning  from  that 
port  above  the  usual  temperature  of  the  mass  of  the  blood.  When  this 
increase  of  heat  is  so  considerable  that  the  natural  loss  of  temperature  by 
perspiration,  &c.,  is  insufficient  to  counteract  it,  the  temperature  of  the  whole 
body  rises,  and  the  other  phenomena  of  '  inflammatory  fever '  ensue.' 

The  pain  of  inflammation  varies  very  considerably.  Even  in  inflamma-  inflAmmfl- 
tion  of  the  largest  and  the  most  vital  organs  there  may  be  httle  or  no  pain,  ^^^  ^^^"^ 
while  in  some  of  the  smallest  (such  as  the  fingers)  the  pain  may  be  intoler- 
able. Much  depends  on  the  extensibiUty  of  the  inflamed  part ;  thus  the  acute 
pain  in  whitlow  and  in  orchitis  is  explained  by  the  resistance  ofiered  to  the 
increase  of  swelling  by  the  sheath  of  the  tendon,  and  by  the  tunica  albuginea 
respectively.  Still  more  depends  on  the  peculiar  sensibihty  of  the  organ. 
The  physical  cause  of  pain  it  is  often  impossible  to  ascertain.  Pain  is  often 
greater  in  diseases  when  there  is  no  evidence  of  inflammation  (as  in  neuralgia) 
than  when  inflammation  is  not  only  dangerous  but  even  fatal  (as  in  gangrene 
of  the  lung) ;  and  most  severe  pam  may  be  experienced,  as  everyone  knows, 
in  conditions  of  the  body  which  are  compatible  with  perfect  health.  Yet 
this  does  not  destroy  the  great  importance  of  pain  as  a  symptom  of  disease 
in  general,  and  of  inflammation  in  particular.  It  only  shows  that  in  clinical 
investigations  it  is  necessary  to  take  account  of  all  the  circumstances  of  the 
eaae — not  of  one  only.  The  persistence  of  pain  in  any  given  part  ought  to 
induce  the  surgeon  to  examine  closely  the  condition  of  the  general  system 
(polae,  tongue,  temperature,  and  secretions)  and  of  the  part  itself  (as  to  red- 
neas,  swelling,  heat,  and  the  functions  of  the  organ),  and  on  such  an  examina- 
tion a  secnre  diagnosis  can  almost  always  be  founded. 

Inflammation,  when  extensive  or  very  violent,  is  accompanied  by  general  inflammA- 
fisver,  which  is  variously  designated  as  *  inflammatory,'  *  traumatic,*  *  surgical,'  ^2,J"2 
'  irritative,'  &c.     The  condition  necessary  for  its  production  appears  to  be  the  fever, 
overheating  of  the  blood,  as  stated  above,  and  its  leading  symptom  therefore 
ia  the  rise  of  temperature  of  the  whole  body.    Hence  the  importance  of  the 
thermometrical  observations  which  are  now  so  generally  taken  in  surgical  as 
well  as  in  medical  cases. 

As  typical  of  inflammatory  fever,  for  surgical  purposes,  I  dhall  select  that 
form  which  follows  on  a  severe  wound.^ 

Traumatic  fever  commences  usually  within  twenty-four  hours  of  the  receipt 
of  the  injury,  and  sometimes  dates  almost  from  the  moment  of  its  receipt.  The 
patient  feels  hot  and  uncomfortable,  with  occasional  intervals  of  chilliness, 
sometixnes  amounting  to  definite  rigor.  He  is  thirsty  and  restless,  with  a 
and  perhaps  hard  and  bounding  pulse,  furred  tongue,  hot  and  dry 


>  I  do  not  mean  that  all  the  phenomena  of  inflammatory  or  traumatic  fever  depend  on  the 
rise  of  temperature  of  the  blood,  but  as  the  inflammatory  heat  rises  bo  are  these  phe. 
developed.  Whether  they  depend  on  the  rise  of  temperature,  or  whether  they  and  it 
ksve  a  common  cause,  is  another  question.  The  reader  will  And  the  various  theoretical  views 
m  to  the  caxmt  of  development  of  inflammatory  heat  discussed  by  BiUroth,  as  quoted  on  page 
17 ;  Imt  Mr.  Simon's  easay  gives  the  best  practical  account  of  the  matter. 

*  A  good  opportunity  of  watching  the  phenomena  of  traumatic  fever  is  furnished  by  any 
operation,  soch  as  an  amputation,  undertaken  for  the  removal  of  a  chronic  disease  on  a 
piwiously  in  good  general  health.  The  state  of  the  pulse,  tongue,  and  secretions,  and 
the  normal  temperatore  should  be  carefully  noted  for  the  two  or  three  days  preceding  the 
Ofcntioo  ;  and  morning  and  evening  observations  should  be  regularly  taken  after  it  until 
the  tanperature  and  all  other  matters  observed  have  returned  to  the  condition  of  health. 
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skill,  scanty  and  bigh-coloured  urine,  constipated  bowels,  flushed  fia>ce,  head- 
ache, and  loss  of  appetite.  The  symptoms  are  aggravated  towards  night, 
when  a  definite  rise  of  temperature  can  usually  be  noted.  Coincident  with 
any  abrupt  and  very  considerable  elevation  of  the  heat  of  the  blood  (say  more 
than  2"^  F.)  there  is  almost  certain  to  be  a  rigor.  In  uncomplicated  cases  of 
traumatic  fever  tlie  symptoms  will  probably  begin  to  decline  from  about  the 
second  day  after  its  commencement,  and  will  have  entirely  subsided  by  the 
fifth,  sixth,  or  seventh  day ;  but  there  is  much  variety  both  as  to  the  period 
at  which  it  attains  its  climax  (or  '  fiastigium,'  as  it  is  teclmically  called)  and 
as  to  its  total  duration.  The  first  appearance  of  decrease  is  very  generally 
coincident  with  the  occurrence  of  suppuration.  After  the  subsidence  of  the 
primary  attack  of  fever  a  secondary  attack  sometimes  occurs,  apart  from  any 
other  complication,  but  usually  the  reappearance  of  fever  denotes  the  oc- 
currence of  some  of  the  complications  of  wounds,  as  deep-seated  abscess, 
erysipelas,  phagedena,  or  pyaemia.  When  the  fever  does  not  subside  at  the 
ordinary  time  the  presence  of  some  concealed  source  of  irritation,  such  as 
lodged  foreign  body  or  obstructed  discharge,  is  probable,  and  should  be  care- 
fully sought  for. 

We  shall  consider  this  subject  of  traumatic  fever  more  fully  in  its  surgical 
bearings  presently. 
CaoMs  of  It  is  hardly  possible  to  classify,  with  any  regard  to  practical  utility,  the 

Jj^J""""  causes  of  inflammation,  extending  as  they  do  over  the  whole  range  of  medi- 
cine and  surgery.  The  most  practical  way  of  regarding  the  question  seems 
to  be  that  adopted  by  Sir  J.  Paget,  viz.  to  classify  them  as — 1.  External 
injuries,  viz.  contusions,  wounds,  heat,  cold,  chemical  injuries,  and  such-like 
(in  these  it  seems  impossible  to  say  through  which  of  the  tissues  of  the  part 
the  lesion  produces  its  effect,  or  whether  the  whole  of  the  tissues  and  the 
contained  blood  are  not  equally  affected).  2.  Causes  acting  through  the 
nerves,  such  as  the  reflex  irritation  which  produces  conjunctivitis  in  one  eye 
as  the  effect  of  over-working  the  other  at  the  microscope  (Paget),  or  the 
inflammation  so  often  seen  in  the  neighbourhood  of  the  trochanter  leading 
to  gangrene  of  parts  in  no  way  exposed  to  pressure,  which  is  a  constant 
accompaniment  of  acute  disease  of  the  nen^ous  centres.  It  is  true  that  in 
this  instance  there  must  be  considerable  vaso-motor  disturbances,  but  C. 
Bemard*s  experiments  seem  to  show  that  such  disturbances  cannot  of  them- 
selves originate  inflammation.  8.  Causes  acting  primarily  through  the  blood- 
vessels. To  this  category  are  referred  certain  inflammatory  processes  which 
follow  on  obstruction  of  the  blood-vessels.  Sir  J.  Paget  instances  the  phe- 
nomena of  bronchitis  which  sometimes  accompany  an  obstruction,  apparently 
uncomplicated,  in  the  left  side  of  the  heart.  He  allows,  however,  that  it  is 
very  doubtful  whether  the  true  mflammatory  process  can  be  developed  by  mere 
changes  in  the  blood-vessels  alone.  4.  No  such  doubt  can  be  felt  as  to  the 
development  of  inflammation  from  causes  acting  through  the  blood  only,  since 
no  intelligible  or  rational  explanation  can  be  given  of  the  production  of  some 
of  the  most  widespread  and  most  fatal  inflammations,  such  as  those  of  tlie 
specific  fevers  or  small -pox,  than  that  they  are  produced  by  some  fermen- 
tative change  in  the  blood.*     5.  Lastly,  that  inflammation  may  have  its  origin 

*  Many  of  thcwe  witlcly-flpreodin^  inflammations,  ami  notaMy  all  tho(«c  uf  the  er^-siipclatoiiii 
type,  are  now  lH4icvcd  liy  many  patholo^isti*  to  U'  caiL«o<l  l»y  a  •  contaf^ium  TJvum,'  or  by 
Ytacteria.  Tho  eTidence  up  to  the  present  time  appears  to  roe  to  1h*  ineoncluMiTe,  thou^rh  it  in 
in  th«»  highest  dejfree  pn)l>iil)le  that  th©  theory  i«  true  for  some  of  the  specific  di.>eiu>c8,  and  it 
is  believed  to  l>e  proTeil  for  anthrax  or  mali^iant  pu»tulo. 
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in  the  extra- vascular  tissues  is  proved  by  its  occurrence  in  structures  such  as 
cartilage  or  cornea,  where  there  are  no  blood-vessels  or  nerves. 

It  must  be  remembered,  as  probably  the  most  important  consideration 
connected  with  this  part  of  the  subject,  that  all  the  causes  of  inflammation 
tend  to  a  reduction  of  the  actions  of  the  parts,  that  they  are  steps  towards 
local  death,  not,  as  the  ancients  believed,  an  excess  of  local  vigour. 

The  above  is  intended  for  a  rough  sketch  of  the  leading  symptoms  of  in-  Pathdogy 
flanunation  as  seen  in  practice.  The  pathology  or  essential  nature  of  the  maSon!"' 
process  must  next  be  briefly  discussed.  It  has  long  been  a  controversy 
whether  the  phenomena  which  we  term  inflammation  are  due  to  changes  in 
the  nervous  system,  the  vessels,  the  blood,  or  the  tissues  ;  nor  is  the  question 
one  which  seems  to  admit  of  any  confident  answer.  But  the  first  changes 
which  are  perceptible  to  the  eye  affect  the  vessels  and  their  contents  at  once. 
The  arteries  dilate  ;*  the  blood-stream  moves  with  greater  rapidity ;  the  red 
and  white  blood-corpuscles,  which  in  the  natural  state  are  quite  separate 
from  each  other  as  well  as  from  the  wall  of  the  vessel,  begin  to  adhere  to- 
gether and  to  stick  to  the  arterial  wall.  As  the  dilatation  extends  first  to 
the  capillaries  and  then  to  the  veins,  the  blood- stream  moves  more  and  more 
dowly,  the  vessels  becomii^  more  obstructed  by  blood-globules.  Next,  a 
very  remarkable  phenomenon  is  noticed,  i.e.  the  *  emigration '  of  the  white  Emigra- 
corpuscles,  or  *  leucocytes,*  as  they  are  now  usually  called.  The  experiment  ^y2^^' 
by  which  this  emigration  may  be  actually  rendered  visible  is  very  difficult  to 
carry  out  successfully.^  It  leaves  no  doubt  that  the  white  corpuscles  begin 
to  adhere  to  the  wall  of  the  vessel  before  the  axial  current  (i.e.  the  current 
of  red  blood-globules  along  the  centre  of  the  vessel)  stops  ;  that  the  wall  of 
the  vessel  then  exhibits  buds  or  projections  as  if  the  leucocyte  were  pushing 
its  way  through ;  that  these  buds  or  projections  become  connected  with  the 
wall  of  the  vessel  by  a  sort  of  tongue  or  string,  which  then  gives  way,  and 
leaves  a  body  exactly  similar  to  a  leucocyte  in  the  parenchyma  external  to 
the  vessel ;  and  that  the  wall  of  the  vessel  shows  no  alteration  at  the  part 
where  the  leucocyte  has  thus  passed  through  it.  In  what  precise  manner 
this  may  take  place  it  is  needless  here  to  discuss.  We  may  suppose,  even  if 
only  for  the  sake  of  h3rpothesis  and  to  render  the  thing  conceivable,  that  the 
leucocyte,  which  is  a  mass  of  protoplasm,  rebuilds  the  wall  of  the  vessel  that 
it  is  perforating  (which  is  also  a  mass  of  protoplasm)  as  fast  as  it  destroys  it.^ 
The  leucocytes  display  the  same  amoeboid  movements  after  their  emigration 

'  It  beema  doubtful  whether  or  no  this  dilatation  is  preceded  by  a  period  of  active  con- 
trSfCtioD  or  epestn  of  the  vessel.  If  it  be  so,  that  period  is  so  transient  that  it  has  not  been 
found  poflBible  as  jet  to  aftirm  its  constant  occurrence. 

*  Th»  experiment  was  probably  first  performed  by  Br.  Waller,  before  1846;  but  his 
obtberrations  did  not  attract  the  attention  they  deserved.  Cohnheim  devised  a  more  perfect 
form  of  the  experiment,  on  a  frog  paralysed  by  curare.  It  will  be  found  very  clearly  described 
\ty  I>r.  Sanderson,  in  Holmes's  *  System  of  Surgery,*  vol.  i.  p.  68, 3rd  ed.  Dr.  Sanderson's  essay 
ecmtAios  also  some  experiments  on  the  mesentery  of  warm-blooded  animals,  which  prove  that 
the  flsme  process  of  emigration  goes  on  (and  even  more  abundantly)  from  the  minute  veins 
in  mAmmalia  (op.  cit.  p.  70).  At  vol.  t.  pp.  741-2  of  the  second  edition  of  the  '  System  of 
Bmgffj '  will  be  found  an  account  of  the  researches  and  teaching  of  our  distinguished  country- 
men, I^.  C.  J.  B.  Williams  and  Dr.  Addison,  who  so  nearly  anticipated  Cohnheim's  discovery, 
in  spite  of  the  imperfection  of  the  instruments  with  which  at  that  time  they  were  obliged  to 
woric 

*  Some  authors  teach  that  there  are  openings  or  '  stomata'  in  the  capillary  wall,  through 
whidi  the  corpuscles  pass.  If  this  is  the  case  the  corpuscles  must '  emigrate '  also  in  the 
heakhy  processes  of  nutrition. 
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which  thej  are  known  to  do  within  the  vessels,  and  which  seem  to  be  con- 
nected with  their  further  development.  (See  Fig.  1.)  A  too  powerful  stimu- 
lant  will  stop  these  amoe-  ^.^ 

boidmovements  both  with-  ^(^        (S^^33 

out  and  within  the  vessels 
(Sanderson,  op.  cit.  p.  78). 
So  far  the  changes  ob- 
served refer  wholly  to  the 
vessels  and  their  contents. 
But  that  the  tissues  around 
the  vessels  have  an  inde- 
pendent and  most  impor- 
tant part  in  the  process 
cannot  be  doubted.  Pro- 
fessor Lister  ^  has  observed 
changes  going  on  in  the 
pigment-cells  lying  in  the 
intervascular  spaces  of  the 
frog's  web  which  testify  to 
an  action  entirely  indepen- 
dent of  that  in  the  blood  or 
the  vessels ;  and  the  action 
of  irritants  on  the  non- 
vascular tissues,  such  as 
the  cartilages,  will  be  found 
illustrated  in  subsequent 
pages.  Again,  as  the  blood- 
stream becomes  retarded, 
the  blood  begins  to  oscil- 
late backwards  and  for- 
wards in  the  vessels,  and 
finally  stops.  Tliis  mflam-  v 
matory  stasis  can  be  pro-  \/\  ^^-30 
duced  even  when  the  ves- 
sels  have  been  entirely 
emptied  of  blood  and  filled 
with  milk  in  place  of  blood. 
It  cannot,  therefore,  en- 
tirely depend  upon,  though 
it  must  doubtless  be  in- 
fluenced by,  the  qualities 
of  the  blood.  Nor  can  we 
imagine  that  the  mere 
vascular  wall  can  be  the 
sole  cause  of  so  remarkable 
a  phenomenon.  It  must, 
therefore,  be  caused  m 
some  measure  by  the  vital 
actions  which  are  going  on  in  the  part  generally.  -  And  the  same  conclusion 
results  from  many  of  the  otherrecorded  facts,  for  which  I  must  refer  to  works  of 


t 


Fio.  1.  Cohnholm's  exijeriinent  shouiiif;  the  emi^fnition  of  the  louco- 
cyt«ii  out  of  a  vein  in  the  nioncntorv  of  a  fni>{.  The  tinioH  of  the 
imc'ttiwire  oljNcn'atlouH  arv  uuirkeA  on  caoli  rtKiin*,  nn«l  the  in«U- 
vUlual  leucocyten  arv  <Iij(ting\iiAhetl  by  different  lettcix  r  an<l  g 
denote  two  Icueocj-teis  which  were  external  to  tlie  vein  at  the  i-um- 
inentvnient  of  the  uliM>rvation.  a  waii  oul>  jimt  attaclieii  to  tlie 
out»itle  of  t]ie  wall  of  the  vein  at  the  coniniencxMuent,  and  was  fre« 
from  it  at  the  lecond  olRiervatiun.  r  had  nlinottt  (MU^H'd  tlinniKh 
the  wall  at  the  liret  ohnervation,  wan  onl>  j»wt  attaoJio*!  at  the 
•eeond,  ami  wa*  free  at  the  thinL  6  had  oonunencvii  to  atliiere  to 
tlie  interior  of  tlie  wall  of  the  vein  at  the  flrtt  oboervation.  hatl 
imrtiully  pt>netnUed  it  at  the  M*eon«l,  wan  adherinK  to  it*  outer 
wall  at  the  thinl,  and  waa  liecouunK  pe<lunoiiIate<l  and  prvimrinir 
to  tletaoh  itnelf  at  the  fourth.  From  an  exiieriinent  maiie  fur  uie 
by  my  friend  an<l  pupil,  the  late  Mr.  J.  K.  W.  Webb. 


"  'Phil.  Trons./  1858,  r.5678. 
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more  detaQ.  The  latest  researches  seem  to  show  that  irritants  which  do  not 
affect  the  walls  of  the  vessels,  though  they  may  cause  dilatation  of  the  capil- 
laries and  stagnation  of  the  blood-current,  are  not  followed  by  emigration 
of  leucocytes,  or  by  transudation  of  the  coloured  blood-discs ;  while  if  an 
irritant  be  applied  which  acts  so  deeply  and  so  continuously  as  to  affect  the 
wall  of  the  vessel  itself,  an  abundant  emigration  of  colourless  and  coloured 
blood-discs  ensues — ^the  former  passing  chiefly  out  of  the  veins  and  the  latter 
from  the  capillaries.^  The  question  therefore  above  alluded  to  would  be 
answered  by  saying  that  the  essential  phenomena  of  inflammation  depend  on 
changes  in  all  the  structures — the  blood,  the  blood-vessels,  and  the  paren- 
chyma of  the  part  simultaneously. 

Another  question  which  has  latterly  attracted  inmiense  attention  is  the  Share  of 
part  which  is  played  in  the  causation  of  inflammation  by  the  minute  organisms  ^)^[^q,8 
(bacteria,  coccobacteria,  or  micrococci)  which  it  is  now  admitted  are  to  be  in  the  pro- 
found in  every  product  of  acute  destructive  inflammation.  There  are  several  g^c^d^iy 
theories  on  this  head ;  but  as  yet  the  subject  has  hardly  passed  out  of  the  or  infec- 
stage  of  speculation ;  so  that  I  must  pass  it  over  as  lightly  as  possible,  referring  iz^flamma- 
the  reader  for  fuller  details  to  Dr.  Sanderson's  essay  '  On  the  Pathology  of  ^^^^• 
Inflammation '  in  the  third  edition  of  the  '  System  of  Surgery,'  and  to  the 
authorities  there  cited.  These  minute  organisms  are  of  various  shapes  and 
appearances.  There  are  first  the  ordinary  rod-shape  particles — ^bacteria ;  next 
the  spheroid  and  dumb-bell  particles,  more  properly  called  coccobacteria  or 
micrococci ;  and,  finally,  certain  cloudlike  masses,  which  seem  to  be  leucocytes 
undergoing  degeneration  or  changing  into  micrococci.^  It  seems  to  result  from 
recent  investigations  that  no  suppuration  and  no  suppurative  exudation  is  free 
from  the  presence  of  one  or  other  of  these  forms  of  organic  life,  but  that  the 
presence  of  the  bacteria  proper  need  not  imply  anything  in  the  nature  of  in- 
fective inflammation,  i.e.  inflammation  which  infects  the  blood,  and  will  spread 
either  to  contiguous  parts  or  to  distant  organs.  Such  infective  inflammations 
always  imply  the  presence  of  micrococci.  But  the  causative  connection  of 
the  organisms  with  the  inflammation  or  with  its  infective  property  is  the  point 
still  in  dispute.  Those  who  maintain  the  atmospheric  germ  theory  believe 
that  these  particles  are  deposited  from  the  air  on  a  wounded  surface,  or  are 
absorbed  by  the  mucous  membrane,  and  so  pass  into  the  blood.  There  are 
many  difficulties,  however,  in  the  way  of  accepting  this  theory — for  instance, 
that  the  access  of  unfiltered  air  or  fluid  to  the  peritonaeum  has  been  found 
incapable  of  originating  any  such  inflammation ;  and  still  more  that  infective 
inflammations  of  the  severest  type,  and  characterised  by  the  presence  of  abun- 
dance of  micrococci,  occur  where  no  atmospheric  contamination  is  possible,  as 
in  acute  periosteal  abscess,  and  in  ulcerative  endocarditis.  Dr.  Sanderson 
inclines  to  the  belief  (which  we  may  accept  as  the  most  probable  in  the  pre- 
sent state  of  our  knowledge)  that  the  germs  of  these  organisms  exist  in  the 
normal  fluids  or  tissues,  and  are  excited  to  activity  and  made  to  develop  into 
the  folly-formed  micro-organisms  by  some  unknown  conditions,  and  that  with- 
out such  organisms  no  suppurative  inflammation  is  possible.  Of  course  this 
theory,  if  we  admit  its  truth,  though  it  extends  our  acquaintance  with  the 
mechanism  of  the  process,  leaves  our  knowledge  of  its  causation  where  it  was. 

>  See  Dr.  Klein'tf  account  of  Cohnheim'tf  researches  in  the  'London  Med.  Kecord/I>ec.  31, 
1873,  and  Jan.  7,  1874. 

*  All  this  is  well  illustrated  in  the  plates  to  Koch's  treatise  on  '  Traumatic  Infective 
DiMMee/  transUted  for  the  New  Syd.  Hoc.,  and  in  Dr.  Ogston's  Eeport  upon  Micro- 
organwms  in  Surgical  Diseases.    *Brit.  Med.  Joum.'  March  12,  1881. 
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However  these  organisms  originate,  whether  implanted  from  without  or 
developed  within  the  body,  they  seem  to  have  an  intimate  relation  with  the 
leucocytes.  Koch,  as  above  noticed,  figures  leucocytes  as  breaking  up  into 
masses  of  micrococci.  The  micrococci  are  carried,  along  with  or  in  the  leu- 
cocytes, by  the  veins  or  the  lymphatics. 

The  treatment  of  inflammation  is  best  studied  in  each  individual  form  of 
it.  The  old  idea  is  now  given  up,  that  inflammation  is  an  excess  of  vital 
action  which  must  be  combated  by  reducing  the  powers  of  life,  i.e.  by  bleeding, 
purging,  and  starving,  the  main  elements  of  what  was  called  the '  antiphlogistic 
regimen.'  Surgeons,  and  still  more  physicians,  have  had  only  too  good  reasons 
to  recognise  the  fact  that  this  treatment  is  the  more  fatal  the  more  dangerous 
and  deadly  the  inflammation  itself  is,  that  many  of  the  worst  forms  of  fevers 
and  many  of  the  most  formidable  results  of  injury  require  for  their  successful 
treatment  not  depletion,  but  support  and  stimulation.  It  is  quite  possible  that 
in  the  reaction  from  the  errors  of  a  former  time  we  have  carried  the  regimen 
of  support  and  stimulus  to  an  excess.  And  it  is  easy  in  practice  to  forget  what 
is  so  obvious  in  theory,  that  the  support  afforded  by  tonic  medicines,  food,  and 
stimulants  depends  not  on  the  quantity  given,  but  on  that  which  is  assimilated. 
In  grave  constitutional  conditions  of  fever  dependent  on  or  associated  with 
local  inflammations,  the  condition  of  all  the  various  functions  must  be  care- 
fully considered,  and  the  supply  of  stimulants,  food,  and  tonics,  or  the  use  of 
depletion,  starving,  and  bleeding,  regulated  accordingly ;  nor  do  I  see  how  I 
can  expend  space  to  any  advantage  in  trying  to  put  down  on  paper  rules  for 
that  which  can  only  be  acquired  by  observation  and  experience.  As  to  the 
local  treatment  of  inflammation,  it  may  be  stated  in  general  terms  that  it 
aims  at  the  following  indications  cliiefly : — 1.  To  reduce  vascular  action  or 
diminish  active  congestion  by  cold,  evaporation,  or  pressure.  2.  To  relieve 
passive  congestion  and  stasis  by  heat,  by  providing  drainage  from  the  wound, 
or  by  incision  in  appropriate  circumstances.  8.  To  let  out  the  products  of 
inflammation  by  incision,  or  to  remove  from  the  inflamed  surface  the  putre- 
fying or  putrefiable  materials  whicli  may  infect  the  mass  of  the  blood ;  and 
lastly,  to  surround  the  inflamed  part  with  tlie  healthiest  atmosphere  possible, 
and  with  all  other  local  conditions  which  in  the  judgment  of  the  surgeon  will 
most  effectually  prevent  or  modify  putrefaction. 

But  I  am  aware  that  such  general  statements  as  these  are  of  little  practical 
value,  and  the  reader  will  get  a  much  better  idea  of  the  treatment  of  inflamed 
parts  by  studying  the  numerous  examples  of  it  to  be  found  in  subsequent  pages. 


Teimina- 
tiona  of  the 
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ReflolntioD. 


Effodon 
and  orga- 
nisation. 


The  process  of  inflammation  may  be  regarded  as  destructive  or  construc- 
tive, according  to  its  terminations.  If  the  process  above  described  should  cease 
at  the  point  to  which  the  description  has  just  been  carried,  the  blood-stream 
will  resume  its  movement,  the  vessels  their  normal  size,  the  effused  serum  and 
the  leucocytes  will  disappear  from  the  intervascular  spaces,  and  tlie  part  will 
resume  in  all  respects  the  functions  and  appearance  of  health.  This  termina- 
tion is  known  in  surgical  language  as  *  Resolution.*  But  if  this  does  not  occur, 
the  inflammatory  exudation  may  become  organised  into  new  tissue  (organisa- 
tion, adhesion),  or  it  may  break  down  into  pus  (suppuration,  abscess),  or  tlie 
tissue  of  the  part  may  become  softened  and  disintegrated  (ulceration),  or  the 
whole  part  may  die  (gangrene). 

The  production  of  new  tissue  may  be  regarded  as  the  curative  termination 
of  inflammation.  It  is  true  that  in  many  instances  this  newly-formed  tissue 
impairs  tlie  functions  of  the  part  and  constitutes  in  itself  a  Idnd  of  disease. 
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Thos  the  utility  of  joints  is  destroyed  by  soft  ankylosis,  the  result  of  inflam- 
matory adhesions ;  or  bands  of  adhesion  are  formed  in  the  peritoneum  which 
may  fatally  interfere  with  the  movements  of  the  intestines.  But  it  is  none 
the  less  true  also  that  it  is  upon  such  reproductive  properties  that  all  the  repair 
of  woonds  and  fractmres  depends,  and  that  the  greater  part  of  the  practice  of 
surgery  is  directed  to  the  production  and  regulation  of  this  reproductive  process. 
It  will  be  most  convenient,  I  think,  to  study  here  this  curative  termination 
of  inflammation  as  it  is  seen  in  the  soft  parts ;  while  the  chapter  on  the  union 
of  fractures  will  contain  a  description  of  inflammatory  organisation  in  the  hard 
tissues.  I  therefore  turn  to  the  general  subject  of  wounds  and  the  process  of 
iheir  onion,  in  order  to  illustrate  the  results  of  inflammation. 

A  forcible  solution  of  continuity  in  the  soft  tissues  of  tlie  body  is  called  a  Woands 
wound;  but,  in  ordinary  language,  the  exposure  of  the  injured  part  to  the  air  Ji^n^"**"" 
is  implied,  and  the  action  of  some  weapon  is  also  understood.    When  the  sub- 
cutaneous tissues  are  merely  bruised,  i.e.  more  or  less  lacerated  without  the 
skin  being  divided,  the  injury  is  called  a  *  Contusion.'    In  a  contusion  there 
is  probably  always  some  laceration  of  the  fibres  of  the  cellular  tissue,  the 
vessels  are  more  or  less  ruptured,  and  blood  is  extravasated  proportionally 
into  the  subcutaneous  or  parenchymatous  tissue,  or  into  any  of  the  neighbour- 
ing cavities  of  the  body.    In  very  severe  contusions,  such  as  are  produced  by 
repeated  injuries,  the  skin  is  very  extensively  separated  from  the  subjacent    j, 
fascia,'  and  is  consequently  liable  to  perish  for  want  of  blood-supply.    Into 
this  space  blood  is  efiPused,  which,  showing  through  the  skin,  gives  the  famihar 
black-and-blue  appearance  of  a  bruise,  the  colour  varying  with  the  delicacy  of 
the  skin,  the  quantity  of  blood  efiused,  and  the  structure  of  the  part.     Thus, 
in  the  eyelids,  scrottmi,  and  vulva  a  bruise  is  black ;  on  the  scalp,  where  the 
skin  is  strengthened  by  the  tendon  of  the  occipito-frontalis,  it  shows  hardly 
any  colour  at  all ;  on  the  globe  of  the  eye,  where  the  conjunctiva  allows  the 
free  passage  of  the  air,  it  is  scarlet.     The  black  colour  of  an  ordinary  bruise 
on  the  surfiEkce  of  the  body  fades  away  into  green  or  yellow  as  the  blood  is 
absorbed.     Very  frequently,  when  the  laceration  has  been  great,  the  blood 
remains  for  an  indefinite  time  collected  in  a  cavity,  the  walls  of  which  are 
formed  of  blood-clot  and  condensed  tissues,  while  its  contents  consist  of  serum 
mixed  with  more  or  less  of  the  colouring  matter  and  broken-down  corpuscles. 
To  sach  a  collection  the  name  Hematoma,  or  '  blood- tumour,'  is  given.  Haema- 
Blood-tumours  are  distinguished  from  abscess  by  the  history,  appearing  as  ^^™'' 
they  do  at  once  after  the  contusion  ;  by  the  thinner  character  of  the  fluid, 
contained  in  a  wall  of  solidified,  but  not  inflamed,  tissues  ;  and  by  the  unin- 
fiamed  and  unengorged  condition  of  the  integuments.   They  are  comparatively 
eommon  on  the  scalp  in  infancy  and  childhood,  sometimes  extending  over  half 
Of  the  whole  head.    They  usuaUy  subside  spontaneously,  even  when  of  very 
large  size,  though  their  absorption  is  generally  considered  to  be  accelerated 
by  some  of  the  stimulating  lotions  or  embrocations  usually  ordered,  among 
which  arnica  is  perhaps  the  most  in  favour.^    But  such  stimulating  applica- 
tfttms  should  not  be  made  use  of  immediately  after  the  injury.     The  applica- 

'  lo  examining  the  body  of  a  schoolboy  who  had  been  beaten  to  death  by  his  school- 
nMtcr,  Mr.  Pneeott  Hewett  and  I  found  the  skin  so  extensively  separatoil  from  the  fascia 
Uta  that  a  common  walking-stick  could  easily  be  laid  between. 

'  The  applications  in  common  use  in  cases  of  contusion  are : — Tincture  of  arnica,  gently 
TvMied  in,  either  pure  or  diluted  with  its  own  bulk  of  water,  or  as  a  lotion  with  fire  to  ten 
f«]t«  nf  water;  or  poultices  of  black  briony-root  (much  valued  by  pugi lists)  ;  or  Friar's 
liakam,  or  aoap  and  opium  liniment. 
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tion  of  cold  is  indicated  at  first,  so  long  as  it  seems  probable  that  fresh  blood 
is  being  effused ;  unless  the  skin  is  so  extensively  separated  that  gangrene  is 
to  be  feared,  in  which  case  moderate  warmth  (as  by  water-dressing  or  warm 
opiate  lotion)  is  more  advisable.  In  some  cases,  when  the  effused  blood  shows 
no  tendency  to  disappear,  it  has  been  removed  by  puncture  with  impunity ; 
but  as  this  is  usually  unnecessary,  it  should  not  be  done  except  in  the  last 
resort,  and  then  the '  aspirator '  of  Dieulafoy,  or  some  such  invention  for  avoid* 
ing  the  entrance  of  air,  should  be  employed.  If  the  tissue  around  inflames, 
forming  pus,  the  bloody  fluid  becomes  decomposed  and  a  serious  form  of  fever 
may  be  generated.  In  such  a  case,  as  in  that  of  inflammation  of  the  sac  of 
an  abscess,  it  becomes  necessary  to  lay  open  the  cavity  freely,  wash  it  out  with 
carbolic  lotion  daily,  and  support  the  patient's  strength  through  the  ensuing 
fever.  Thus  we  see  that,  as  a  rule,  contusions  do  not  require  any  inflammatory 
process  for  their  cure ;  and  that  when  inflammation  follows  on  a  contusion  it 
is  usually  as  a  complication,  and  one  which,  when  it  reaches  the  stage  of 
suppuration,  may  prove  a  formidable  one.  But  the  hardening  which  some- 
times remains  permanently  in  a  contused  part  is  also  very  probably  in  many 
cases  the  result  of  chronic  inflammation,  leading  to  the  formation  of  a  low 
form  of  fibrous  tissue. 

The  question  as  to  the  organisation  of  bloodclots  is  one  of  much  interest » 
both  in  a  pathological  and  practical  point  of  view.  John  Hunter  taught  un- 
reservedly that  coagulated  blood  *  either  forms  vessels  in  itself,  or  vessels  shoot 
out  from  the  original  surface  of  contact  into  it,  forming  an  elongation  of  tliem- 
selves,  as  we  have  reason  to  suppose  they  do  in  granulations ;  *  and  in  order  to 
define  his  meaning  more  precisely  he  immediately  adds,  *  1  have  reason,  how- 
ever, to  beHeve  that  the  coagulum  has  the  power,  mider  ordinary  circumstances, 
to  form  vessels  in  and  out  of  itself ;  *  and  of  this  supposition  he  proceeds  to 
give  proofs,  for  which  I  must  refer  the  reader  to  the  original.^  On  this  sup- 
posed property  of  extravasated  blood  to  take  on  active  processes  of  organisa- 
tion in  its  own  substance,  independent  of  the  structures  amongst  which  it  was 
lying,  depended,  amongst  many  other  surgical  doctrines  and  precepts,  the 
treatment  so  much  recommended  by  Sir  A.  Cooper,  and  still  occasionally  prac- 
tised, of  laying  a  piece  of  lint  steeped  in  the  blood  of  the  part  over  the  wound 
of  a  compound  fracture  in  order  that  the  blood  might  form  a  bond  of  union, 
and  convert  the  compound  into  a  simple  fracture.  It  seems,  however,  to  say 
the  least,  highly  dubious  whether  any  such  self-organisation  of  clots  is  pos- 
sible. The  practical  result  is  doubtless  the  same,  viz.  that  in  the  substance  of 
the  clot  vessels  are  formed,  and  ultimately  the  coagulum  is  replaced  by  a  mem- 
brane or  fibrous  sac  more  or  less  complete,  and  including  in  its  substance 
the  remains  of  the  blood-corpuscles.  But  it  seems  more  probable,  as  Bmd- 
fleisch  has  pointed  out,*  that  the  efficient  agents  in  this  organisation  are  leu- 
cocytes, which  are  derived,  not  from  the  white  corpuscles  of  the  clot  itself,  but 
by  immigration  from  the  neighbouring  vessels  or  tissues.  'Artificial  thrombi,* 
says  this  author, '  have  been  produced  by  tying  arteries  in  the  lower  animals ; 
cinnabar  has  then  been  injected  uito  tlie  blood,  and  its  leucocytes  impregnated 
with  this  finely  granular  material,  which  is  easily  recognisable  under  the  micro- 
scope. It  was  found  that  those  cells  from  which,  on  tlie  second  or  third  day 
after  the  occurrence  of  coagulation,  the  organising  process  appeared  to  set  out» 
contained  cinnabar — the  inentable  inference  being  that  they  had  emigrated 
into  the  clot  from  without.*     He  then  describes  the  branchmg  out  and  com- 

'  *  On  the  Blood,  InflAmmation,  and  Gunshot  WoudiU.'  Hunter  h  Works  1>y  Palmer,  iii.  1 19» 
•  •  Pathological  Ubtolug^,'  trans,  for  the  New  Syd.  J*oc.,  vol.  i.  p.  225. 
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miinication  of  the  leucocytes  to  form  *  a  delicate  protoplasmic  network  with 
naclei  in  its  nodal  points/  through  which  capillary  channels  are  afterwards 
opened  out»  these  channels  ultimately  anastomosing  with  the  vasa  vasorum  ; 
while  in  the  interspaces  a  connective  tissue  is  formed  from  the  fibrine  of  the 
dot,  involving  in  its  meshes  the  remains  of  the  blood-corpuscles,  which  at 
first  entirely  obscure  it ;  and  then,  as  the  clot  shrinks  and  hardens,  they 
wither  away,  lose  their  colouring  matter,  and  there  remains  instead  of  every 
red  corpuscle  a  flake  of  colourless  protoplasm. 

All  this  applies  to  the  organisation  of  non-laminated  thrombi  contained 
within  the  vessels.  Of  the  minute  phenomena  of  organisation  in  extravascular 
and  laminated  coagula  nothing  is  known.  More  will  be  found,  on  the  changes 
which  intravascular  thrombi  undergo,  in  the  chapters  treating  of  the  diseases 
of  the  Abtebies  and  Veins. 

The  treatment  which  is  to  be  selected  in  any  case  of  contusion  depends  on  Treatment 
the  severity  of  the  injury.  When  the  blow  (as  is  often  the  case)  entails  much  ^ons?*"' 
loss  of  power  and  pain  in  attempted  movement,  it  is  obvious  that  rest  is  the 
main  requisite.  Warmth  should  be  appHed,  as  by  a  piece  of  heated  spongio- 
piline,  or  warm  lotion,  covered  with  oiled  silk.  In  smaller  and  less  disabling 
injuries  some  active  movement  is  desirable,  and  gentle  rubbing  will  relieve 
the  pain  and  promote  absorption  of  the  effused  blood. 

Wounds  are  divided  for  purposes  of  description  into  incised,  i.e.  simple  cuts  Woundsi. 
in  which  the  length  bears  a  considerable  proportion  to  the  depth  ;  punctured, 
in  which  the  depth  much  exceeds  the  length,  the  latter  being  more  of  the 
nature  of  a  prick  than  a  cut ;  subcutaneous,  in  which  a  considerable  extent  of 
tissue  (generally  including  one  or  more  large  tendons  or  muscles)  is  divided 
tbiDogh  a  mere  puncture  of  the  skin  * ;  contused,  in  which  the  divided  tissues 
and  those  around  are  contused  as  well  as  cut ;  and  lacerated,  in  which  the 
whole  or  a  portion  of  the  solution  of  continuity  is  caused  by  tearing  and  not 
by  cutting. 

The  incised  are  the  most  common,  and  those  from  which  the  process  of 
union  is  best  studied. 

The  processes  by  which  wounds  are  united  illustrate  very  aptly  the  various 
events  of  inflammation  regarded  both  in  its  curative  and  in  its  destructive  aspect. 

1.  When  the  surfaces  of  a  clean-cut  wound,  such  as  that  made  in  the  Immediate 
operation  for  harehp,  are  carefully  adapted  to  each  other,  and  supported  for  l^rimiu^' 
a  sufficient  length  of  time  in  apposition,  they  will  probably  be  found  to  present  adhesion/ 
DO  sign  of  inflammation  appreciable  by  the  senses,  and  in  the  course  of  from 
twenty -four  to  forty-eight  hours  the  wound  will  be  so  soundly  united  as  to  re- 
quire no  further  attention,  nothing  being  left  except  a  linear  mark,  which  at 
first  looks  more  or  less  red,  but  gradually  fades  away,  and  in  the  case  of  small 
eats  disappears  altogether.     This  method  of  union  is  called  immediate  union 
m primary  adhesion.    In  this  form  there  is  little  or  no  evidence  of  inflamma- 
tory effusion,  and  some  pathologists  have  taught  that  the  tissues  merely 
•dhere  and  grow  together.   This,  however,  is  hardly  an  intelligible  account  of 
the  action  of  hving  tissues,  and  it  seems  more  probable  that  the  process  differs 
in  no  respect  from  that  to  be  next  described,  except  that  the  symptoms  are  less 
obvious.' 

*  As  known  in  pnctice  subcutaneous  wounds  are  made  in  surgical  operations,  and  they 
are  o(irio<ui»ly  a  kind  of  punctured  wounds. 

'  I  woold  beg  the  reader  to  remember  that  inflammation  (as  stated  aboTO,  footnote  p.  2) 
i*  not  *eparat«d  from  the  normal  processes  of  growth  and  repair  by  any  essential  difference 
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Union  by  2.  The  next  process  is  that  of  union  by  first  intention  or  primary  union, 

tion.  °^^'  ^  ^^^^  ^^^  ^^^  surfaces  poor  out  a  certain  quantity  of  blood  which,  if  in  small 
quantity,  is  probably  entirely  absorbed,  although  it  is  a  very  common  opinion 
that  a  portion  of  it  becomes  organised,  i.e.  that  the  leucocytes  become  developed 
into  permanent  tissue  in  the  extravasated  blood,  as  they  do  in  the  inflamma- 
tory effusion.  In  the  latter  the  process  of  development  goes  on  by  the  amoeboid 
leucocytes  attracting  to  themselves  and  absorbing  into  their  tissue  the  pabu- 
lum appropriate  for  their  nutrition  from  the  neighbouring  plasma.  Thus 
masses  of  protoplasm  are  formed,  around  which  a  cellwall  is  developed.  The 
nuclei  of  these  cells  divide  and  multiply  to  form  new  cells,  or  '  proliferate,*  as 
it  is  called.  The  roimded  cells  then  elongate  into  fibre-cells,  out  of  which  are 
formed  the  fibrous  elements  of  the  connective  and  vascular  tissues ;  the  neigh- 
bouring vessels  shoot  out  processes  into  the  growing  tissue,  the  unused  serum, 
&c.,  is  re-absorbed,  and  thus  the  wound  is  closed  by  new  material,  with  no 
formation  of  pus. 

For  the  minute  details  of  this  process  I  must  refer  the  reader  to  the  works 
which  treat  specially  of  patliology.  It  wiU  be  sufficient  here  to  say  that  as  far 
as  is  known  at  present  both  the  vessels  and  the  connective  tissue  are  formed  out 
of  leucocytes,  and  that  the  latter  may  be  furnished  either  by  emigration  out  of 
the  vessels,  or  from  the  connective  tissue  of  the  part,  or,  as  some  pathologists 
now  teach,  by  proliferation  of  the  endothelium ;  that  some  of  these  leucocytes 
are  converted  into  cells  which,  conmiunicating  with  each  other,  form  vascular 
channels,  while  others  are  elongated  into  spindle-shaped  cells,  the  rudiment  of 
fibres ;  and  thai  the  vessels  are  formed  in  one  of  two  ways,  either  by  channels 
(as  above)  formed  out  of  leucocytes  and  afterwards  opening  into  the  capillary 
tube,  and  receiving  a  layer  of  endothelium  from  it,  or  by  a  budding  out  of  the 
endothelial  tube  of  the  capillary,  which  bud  elongates  into  a  loop  and  opens 
into  another  part  of  the  capillary  tube.  The  former  is  called  by  Billroth 
secondary  and  the  latter  tertiary  vascularisation,  in  contradistinction  to  the 
primary  vascularisation  seen  in  the  embryo,  in  which  the  vessels  are  directly 
formed  by  the  differentiation  of  previously  indifferent  cells,  others  of  which 
are  developed  into  blood-corpuscles.^ 

Lymphatic  vessels  are  observed  in  the  cicatrix  after  the  formation  of  the 
fibres  of  which  it  is  composed,  and  nerves  are  also  probably  produced  in  it. 

of  kind,  but  merely  by  one  of  degree.  The  less  the  processes  of  union  differ  ftom  those  of 
health,  the  more  perfect  and  the  more  secure  are  they.  They  are,  in  my  opinion,  still 
processes  of  inflammation,  and  not  processes  of  healthy  growth.  Billroth  speaks  to  the  same 
effect,  if  I  understand  the  passage  as  translated  in  the  New  Syd.  Soc's  TransL,  vol.  i.  p.  107. 
Others  seom  to  teach  the  reverse,  but  I  confess  that  I  have  failed  to  understand  their  doctrine. 
The  question  is  more  speculative  than  practical. 

*  In  a  passage  of  his  most  recently  translated  edition  (Xew  Syd.  Soc's  TransL,  vol.  i. 
pp.  8S-90)  Billroth  seems  inclined  to  give  up  the  seecndary  vascularisation  altogether,  and 
to  refer  aU  formation  of  new  vessels  to  a  process  of  budding  from  the  original  capiUaries. 
The  same  doctrine  is  taught  still  more  unreservedly  by  a  recent  writer,  Mr.  Hamilton, 
Pathologist  to  the  Edinburgh  Infirmary,  in  an  interesting  paper  in  the  '  Journal  of  Anatomy 
and  Phys./  July,  1879.  According  to  him  the  new  vessels  are  merely  projections  from  the 
old  ones  ;  the  new  fibrous  tissue  is  formed,  not  from  blood-leucocytes,  but  from  the  connective- 
tissue  corpuscles  of  the  old  fibrous  tissue.  Granulations  are  not  media  for  healing  in  any 
degree,  but  mere  obstacles  to  the  healing  process.  I  must  refer  the  reader  to  the  original 
paper,  which  is  interesting,  but  to  me  not  very  convincing;  the  theory  that  the  vessehi  of 
granulations  are  mere  mechanical  projections  tiom  the  underlying  capiUaries — hemise  (oa  it 
were),  the  result  of  the  liberation  of  those  vessels  from  the  pressure  of  the  superjacent  in- 
tegument— being  especially  hard  to  believe.  But  in  one  great,  and  essential  particular  I 
quite  agree  with  the  author — viz.  that  all  the  various  forms  of  the  inflammatory  process  are 
identical  in  essence,  as,  in  fact,  I  have  stated  in  the  text,  page  16. 
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Muscular  tissue  is  never  reproduced,  but  the  interspace  caused  in  a  muscle  by  a 
wound  is  filled  up  with  fibrous  tissue ;  at  least,  this  seems  to  be  the  case  in 
man.  In  animals,  according  to  some  observers,  muscular  fibres  may  be  to  some 
extent  reproduced  (Billroth,  New  Syd.  Soc.'s  Trans.,  vol.  i.  p.  150). 

8.  If  the  inflammation  passes  this  point,  then  we  have  the  phenomena  of  Suppura- 
suppurcUion,  one  of  the  destructive  terminations  of  the  inflanmiatory  action,  y^^^n  by 
and  the  method  of  union  is  that  which  is  known  by  the  technical  name  of  second  in< 
union  by  the  second  intention.  The  inflammatory  leucocytes,  instead  of  deve- 
loping into  fibre-cells  and  forming  tissue,  become  developed  into  pus-globules, 
and  the  exudation  breaks  down  more  or  less  completely  into  a  creamy  fluid 
called  pus,  which  consists  of  these  globules  floating  in  serum,  the  liquor  puris. 
Pus-globules,  as  seen  out  of  the  body,  are  but  little  different  in  appearance 
from  leucocytes.  The  leucocyte  when  treated  with  acetic  acid  displays  the 
appearance  of  a  nucleus  in  its  interior,  that  appearance  being  usually  regarded 
as  the  result  of  a  shrinking  of  the  protoplasm  of  which  it  is  composed.  The 
pus-globule  shows  more  distinct  trace  of  a  membrane,  and  is  frequently 
many-nucleated  when  treated  with  acid,  a  condition  which  Eindfleisch  regards 
as  indicating  a  tendency  to  degenerate  and  break  down.  But  the  same  author 
says  that  many  of  the  corpuscles  of  pus  display  no  difference  whatever  in 
character    from  the   blood-leucocytes,  having  only  single  nuclei,  showing 

the  same  amoeboid  movements,  and  being  in 
fact  obviously  the  same  things,  both  in  struc- 
ture and  function.  This  should  be  borne  in 
mind  in  connection  with  the  fact  that  suppura- 
tion is  not  in  most  cases  wholly  a  destructive 
process,  but  serves  also  as  one  of  the  usual 

'ji^  •••*►        modes  of  repair. 
'V;!*:^^'''  The  result  then  of  the  process  of  suppura- 

tion is  twofold.     The  greater  part  of  the  pus  is 

''liath^^?£S^  w"oan~"  i:.    sooner  or  later  cast  out  of  the  body.     When 
trom  ftn  atMoew  in  the  areolar     f}^Q  suppuratiou  is  in  the  interior  of  the  body 


e.  The  Mtoe  treated  with 

duate  aocuc  a<*L  d,  Fromaiinua     this  is  effected  usually  by  the  formation  of  an 

la  booe  (n«cn»to).     e.  Uigratory  ,    /   ,  i        ai     • 

pK»<«»rpiBieiea.-FroiniUDtUieiflch*B    obscess  ',  the  pus-globules  make  their  way  to 
toxical        ofg^.  ^  common   centre,   and  the  matter  becomes 

enclosed  in  a  cyst  or  cavity  formed  by  inflamed  tissue.  As  the  inflammation 
progresses  the  tissues  soften  and  break  down  in  some  definite  direction,  usually 
towards  the  siuface  of  the  skin  or  one  of  the  cavities  of  the  body,  and  the  pus 
4bow8  through  the  tliin  tissue  which  is  raised  up  by  the  fluid  underneath  it, 
allowing  perhaps  even  the  colour  of  the  pus  to  be  distinguished.  Then  the 
abacecs  is  said  to  point,  and  will  shortly  burst,  if  not  opened  by  the  surgeon. 
In  some  cases,  however,  no  such  collection  of  the  pus  takes  place,  the  matter 
is  diffased  with  no  definite  limit  through  the  interstices  of  the  part — diffuse 
inflammcUion,  When  suppuration  occurs  on  the  internal  surface  of  one  of  the 
cavities  of  the  body,  as  in  purulent  inflammation  of  a  synovial  membrane,  it 
forms  what  is  often  spoken  of  as  abscess  of  the  cavity,  although  the  matter 
b  really  contained,  not  in  a  cyst  formed  by  the  inflamed  tissues,  but  in  the 
natural  bag  of  the  serous  or  synovial  membrane,  which  in  some  cases  may  be 
free  from  inflanmiation  at  the  part  where  the  pus  is  found. 

Afl  the  tissues  inflame,  and  as  the  leucocytes  multiply,  the  normal  cells  of  Tnfiamma- 
the  part  proliferate,  tliat  is  to  say,  they  give  rise  to  fresh  cells  by  the  multiph-  J^^njnj- 
eauon  of  their  nuclei,  while  they  themselves  become  indistinguishable.    Co-  Uicoration. 
incidently  with  this  the  fibres  of  which  the  part  is  composed  soften,  and  in  many 
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tion  of  cold  is  indicated  at  first,  so  long  as  it  seems  probable  that  fresh  blood 
is  being  effused ;  unless  the  skin  is  so  extensively  separated  that  gangrene  is 
to  be  feared,  in  which  case  moderate  warmth  (as  by  water-dressing  or  warm 
opiate  lotion)  is  more  advisable.  In  some  cases,  when  the  effused  blood  shows 
no  tendency  to  disappear,  it  has  been  removed  by  puncture  with  impunity ; 
but  as  this  is  usually  unnecessary,  it  should  not  be  done  except  in  the  last 
resort,  and  then  the '  aspirator '  of  Dieulafoy ,  or  some  such  invention  for  avoid* 
ing  the  entrance  of  air,  should  be  employed.  If  the  tissue  around  inflames, 
forming  pus,  the  bloody  fluid  becomes  decomposed  and  a  serious  form  of  fever 
may  be  generated.  In  such  a  case,  as  in  that  of  inflammation  of  the  sac  of 
an  abscess,  it  becomes  necessary  to  lay  open  the  cavity  freely,  wash  it  out  with 
carbolic  lotion  daily,  and  support  the  patient's  strength  through  the  ensuing 
fever.  Thus  we  see  that,  as  a  rule,  contusions  do  not  require  any  inflammatory 
process  for  their  cure ;  and  that  when  inflammation  follows  on  a  contusion  it 
is  usually  as  a  complication,  and  one  which,  when  it  reaches  the  stage  of 
suppuration,  may  prove  a  formidable  one.  But  the  hardening  which  some* 
times  remains  permanently  in  a  contused  part  is  also  very  probably  in  many 
cases  the  result  of  chronic  inflammation,  leading  to  the  formation  of  a  low 
form  of  fibrous  tissue. 

The  question  as  to  the  organisation  of  bloodclots  is  one  of  much  interest, 
both  in  a  pathological  and  practical  point  of  view.    John  Hunter  taught  un* 
reservedly  that  coagulated  blood  '  either  forms  vessels  in  itself,  or  vessels  shoot 
out  from  the  original  surface  of  contact  into  it,  forming  an  elongation  of  them- 
selves, as  we  have  reason  to  suppose  they  do  in  granulations ; '  and  in  order  to 
define  his  meaning  more  precisely  he  immediately  adds,  '  I  have  reason,  how- 
ever, to  believe  that  the  coagulum  has  the  power,  under  ordinary  circumstances, 
to  form  vessels  in  and  out  of  itself ;  *  and  of  this  supposition  he  proceeds  to 
give  proofs,  for  which  I  must  refer  the  reader  to  the  original.^     On  this  sup* 
posed  property  of  extravasated  blood  to  take  on  active  processes  of  organisa- 
tion in  its  own  substance,  independent  of  the  structures  amongst  which  it  was 
lying,  depended,  amongst  many  other  surgical  doctrines  and  precepts,  the 
treatment  so  much  recommended  by  Sir  A.  Cooper,  and  still  occasionally  prac* 
tised,  of  laying  a  piece  of  lint  steeped  in  the  blood  of  the  part  over  the  wound 
of  a  compound  fracture  in  order  that  the  blood  might  form  a  bond  of  union, 
and  convert  the  compound  into  a  simple  fracture.    It  seems,  however,  to  say 
the  least,  highly  dubious  whether  any  such  self- organisation  of  clots  is  pos- 
sible.   The  practical  result  is  doubtless  the  same,  viz.  that  in  the  substance  of 
the  clot  vessels  are  formed,  and  ultimately  the  coagulum  is  replaced  by  a  mem* 
brane  or  fibrous  sac  more  or  less  complete,  and  including  in  its  substance 
the  remains  of  the  blood-corpuscles.    But  it  seems  more  probable,  as  Bind- 
fleisch  has  pointed  out,*  that  the  efficient  agents  in  this  organisation  are  lea« 
oocytes,  which  are  derived,  not  from  the  white  corpuscles  of  the  clot  itself,  but 
by  immigration  from  the  neighbouring  vessels  or  tissues.   'Artificial  thrombi/ 
says  this  author, '  have  been  produced  by  tying  arteries  in  the  lower  animals  ; 
cinnabar  has  then  been  injected  into  the  blood,  and  its  leucocytes  impregnated 
with  this  finely  granular  material,  which  is  easily  recognisable  under  the  micro- 
scope.   It  was  found  that  those  cells  from  which,  on  the  second  or  third  day 
after  the  occurrence  of  coagulation,  the  organising  process  appeared  to  set  out» 
contained  cinnabar — the  inevitable  inference  being  that  they  had  emigrated 
into  the  clot  from  without.'     He  then  describes  the  branching  out  and  com* 

*  *  On  the  Blood,  Inflammation,  and  GunHhot  Wounds.'  Hunter^s  Works  by  Palmer,  iii.  119.. 

•  •  Pathological  Histology/  trans,  for  the  New  Syd.  Soc.,  vol.  i.  p.  225. 
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ally  be  seen  to  be  developed  into  epithelium.  The  cavity  of  the  wound  is 
closed  by  the  constant  organisation  of  the  deep  parts  of  these  granulations,  as 
the  superficial  parts  melt  away  into  pus,  and  ultimately  by  the  formation  of 
epithelium  over  their  surface — '  skinning  over,'  as  it  is  popularly  called. 

The  cuticle  is  formed  mainly  by  the  differentiation  of  the  outermost  cells  Cicatrisa- 
of  the  granulating  surface  ;  but  it  seems  probable  that  the  proximity  of  the  ^^' 
natural  epithelium  of  the  edge  of  the  ulcer  or  wound  has,  to  say  the  least,  a 
considerable  effect  in  producing  or  disposing  to  the  production  of  this  new 
epithelium.  For  though  in  an  ulcer  new  formations  of  epithelium  may  often 
be  seen  far  away  from  the  edges,  yet  the  skinning  over  far  more  commonly 
spreads  from  the  edge,  i.e.  from  the  old  epidermis ;  and  the  phenomena  of 
skin-grafting  also  show  how  much  the  production  of  epidermis  is  hastened 
by  applying  a  healthy  epidermal  tissue  on  healthy  granulations. 

The  formation,  then,  of  the  cicatrix  in  union  by  second  intention  differs 
very  widely  in  its  external  phenomena  from  that  which  is  seen  in  union  by 
first  intention,  and  all  the  differences  are  in  favour  of  the  latter  process.  In 
the  suppurative  union  there  is  greatly  more  destruction  of  tissue,  much  more 
time  is  required,  aU  the  symptoms  affecting  the  patient's  health  are  far  more 
severe ;  and  the  newly-formed  bond  of  union  is  more  lowly  organised,  more 
ptone  to  various  degenerations,  and  more  inadequate  to  replace  the  tissue  in 
whose  place  it  has  been  deposited.  Yet,  as  will  be  seen  from  the  above 
sketch  the  essence  of  both  processes  is  the  same.  Both  depend  on  the  organi- 
sation of  leucocytes  into  cellular  tissue,  and  the  development  of  new  vessels ; 
and  the  essential  features,  both  of  vascularisation  and  of  organisation,  are 
similar,  only  that  in  the  secondary  union  many  of  the  leucocytes  lie  too  far 
from  the  vessels  to  obtain  the  nourishment  which  is  necessary  for  their  growth, 
and  therefore  break  down  into  pus. 

4-  Besides  the  common  process  of  repair  by  suppuration,  i.e.  union  by  Union  by 
granulation,  or  by  second  intention,  there  are  two  other  processes  described  by  a^hS^lT'^ 
Paget  analogous  to  and  in  fact  to  a  great  extent  identical  with  it  essentially,  or  bv  <  the 
but  differing  in  some  important  practical  details ;  they  are  union  by  secondary  2l)n '^^^^'^ 
adhesion^  or  by  the  third  intention,  and  union  under  a  scab.    The  former 
process  is  best  illustrated  by  the  wound  of  an  operation  for  harelip  in  which 
the  attempt  to  obtain  primary  union  has  failed,  and  the  surfia.ces  of  the  wound 
have  begun  to  granulate.    If  the  ordinary  process  of  union  by  second  intention 
were  allowed  to  go  on  to  its  termination,  these  granulations  would  gradually 
fill  the  wound  up  until  the  whole  cavity  was  closed  more  or  less  imperfectly 
by  a  dense  cicatrix ;  or,  as  would  most  likely  be  the  case  in  the  instance  sup- 
posed*  the  two  surfaces  of  the  lip  would  scar  over,  and  the  cavity  would  not  be 
filled  at  all.    But  sometimes,  when  the  granulations  are  peifectly  healthy, 
if  the  surfaces  be  brought  evenly  together  throughout,  they  will  adhere  without 
any  farther  suppuration,  the  growing  tissue  at  the  base  of  one  set  of  granula- 
tions coalescing  with  that  at  the  base  of  those  on  the  opposite  side,  and  thus 
the  wound  will  be  closed  perfectly  and  at  once. 

The  advantages  of  this  process  are  that  it  leaves  much  less  scar  behind  ; 
that  the  scar  is  much  more  nearly  equal  in  size  to  the  cavity  which  it  fills, 
and  that  it  is  completed  in  a  very  short  space  of  time,  so  that  any  bone  or 
other  important  part  which  has  been  exposed  in  the  wound  gets  rapidly 
covered  over  and  defended  from  the  inflammatory  action.  The  two  former 
points  are  of  interest  in  wounds  of  the  face  or  other  exposed  part ;  the  last  is 
of  great  importance  in  scalp  wounds,  where  exposed  bone  can  often  be  rapidly 
covered  by  bringing  the  granulating  edges  (if  perfectly  healthy)  into  contact 
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Knion  an- 
der  a  scab. 


Cicatrices. 


by  means  of  one  or  two  silver  sutures,  and  thus  all  risk  of  necrosis,  or  inflam- 
mation of  the  exposed  cranium,  will  be  avoided. 

6.  Union  under  a  scab,  or  union  by  scabbing,  takes  place  either  in  fresh 
wounds  or  in  those  which  have  been  previously  granulating.  In  fresh  wounds 
the  surface  is  covered  by  a  layer  of  dried  blood,  or  of  the  inspissated  secretion 
(serum  and  lymph),  which  will  ooze  from  the  divided  vessels  just  after  the 
bleeding  has  ceased ;  and  when  this  comes  away  the  surface  is  found  to  be 
skinned  over.  The  exact  nature  of  this  process  does  not  seem  to  be  altogether 
understood.  It  is  constant  in  animals,  but  very  rare  in  man,  though  Sir 
J.  Paget  relates  two  instances  in  which  even  so  large  a  suHace  as  that  left 
after  removal  of  the  breast  has  been  thus  healed. 

In  the  case  of  a  granulating  wound  the  surface  of  the  granulations  is 
coated  over  either  naturally  with  inspissated  secretion  (pus  and  serum),  or 
artificially  with  some  semi-fluid  substance  which  excludes  the  air ;  the  super- 
ficial portion  of  the  granulations  is  then  at  once  converted  into  epithelium, 
and  the  cicatrisation  is  completed  without  further  suppuration.  When  the 
scab  falls  off  a  scar  is  found  below  it. 

The  material  by  which  a  wound  is  united  is  called  a  cicatrix.  It  differs 
from  the  normal  tissue  which  it  has  replaced  in  many  important  particulars. 
As  Bindfleisch  says  :  '  The  cicatricial  tissue  is  far  from  being  a  connective 
tissue  of  ideally  high  quality.  On  the  contrary,  its  fibres  are  stiff,  inelastic, 
and  misshapen ;  its  cells  are  represented  by  shrunken,  staff- shaped  nuclei,  and 
its  vital  capacity  is  proportionally  reduced.  Moreover,  the  cicatricial  tissue 
exhibits  an  extreme  proneness  to  contract  in  all  its  dimensions.  ...  It  need 
hardly  he  said  that  this  general  diminution  in  bulk  is  a  physical  rather  than 
a  vital  phenomenon.  The  removal  of  water  has  a  great  deal  to  do  with  it, 
for  the  white  glistening  tissue  of  a  cicatrix  is  dry,  compact,  and  harder  to  cut 
than  any  other  variety  of  connective  tissue.'  These  remarks  of  Bindfleisch 
are  applied  by  him  to  the  cicatrix  produced  by  primary  union ;  but  they  apply 
still  more  forcibly  to  that  of  the  union  by  second  intention ;  and  generally  it 
may  be  said  that  the  longer  a  cicatrix  is  in  forming,  the  more  imperfect  will 
be  its  organisation,  the  more  will  it  be  likely  to  fall  short  in  bulk  of  the  parts 
which  it  replaces,  and  the  more  liable  will  it  be  to  all  the  various  diseases 
which  affect  scars,  such  as  contraction,  ulceration,  cheloid  and  cancerous  de- 
generation.   All  these  diseases  will  be  found  treated  in  the  chapter  on  Ulcers. 


TrAiimalic 
fever. 


We  have  spoken  incidentally  of  traumatic  fever  as  one  of  the  occasional 
phenomena  of  inflammation,  but  this  subject  is  so  important  in  practical 
surgery  that  it  demands  a  very  careful  study.  The  inflammatory  process 
involves,  as  we  have  seen  (p.  2),  as  one  of  its  necessary  results,  the  gene- 
ration of  heat  in  the  blood  of  the  inflamed  part.  When  that  part  is  small 
and  insignificant  the  slight  additional  heat  thus  imparted  to  the  total  mass 
of  the  blood  is  easily  got  rid  of  by  the  natural  processes  of  transpiration 
through  the  skin  and  lungs.  But  if  the  inflammation  is  very  extensive  the 
bodily  powers  may  not  be  sufficient  to  dispose  of  the  excess  of  heat — the 
wdole  mass  of  blood  then  rises  in  temperature,  and  the  phenomena  of  fever 
result.  This  is  the  simplest  theory  which  can  be  formed  of  the  causation  of 
fever,  and  that  it  is  true  in  part,  I  think,  can  be  hardly  doubted,  though  it  is 
far  too  simple  to  be  accepted  as  a  solution  of  all  tlie  complicated  facts  of 
inflammatory  fever.  Besides  this  mere  increase  of  heat  from  simple  inflam- 
mation, it  seems  necessary  to  admit  that  the  blood  is  also  poisoned  by  the 
imbibition  of  some  product  of  inflammation  ;  and  hence  the  intimate,  not  to 
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say  indissoluble,  connection  between  traumatic  fever  and  that  constitutional 
infection  now  commonly  called  septic£emia. 

That  traumatic  fever  may  originate  independently  of  absorption  of  any 
of  the  products  of  decomposition,  or  even  of  inflammation,  is  proved  by  the 
fact  that  it  arises  occasionally  almost  immediately  after  the  injury,  and  nearly 
as  soon  as  the  inflammation  itself  does.  Since,  in  these  cases,  there  has  been 
no  time  for  the  imbibition  of  decomposing  matters  into  the  blood,  there  are,  as 
far  as  I  can  see,  only  two  hypotheses  by  which  the  occurrence  of  fever  can  be 
expliuned,  viz.  either  the  simple  one  of  increase  in  the  heat  of  the  blood,  or 
the  supposition  (which  is  only  sUghtly  different)  that  such  overheated  blood, 
circulating  through  the  nervous  centres,  disturbs  the  chief  functions  of  re- 
spiration, circulation,  &c.  But  since,  commonly  speaking,  fever  does  not  set 
in  till  a  period  at  which  the  products  of  inflammation  have  formed  and  have 
had  time  to  decompose  or  ferment ;  ^  since  similar  phenomena  may  doubtless 
be  excited,  in  a  previously  healthy  animal,  by  the  injection  into  the  circulat- 
ing blood  of  various  putrefying  matters ;  and  since  the  gravity  of  the  traumatic 
fever  seems  often  to  bear  a  proportion  to  the  amount  of  decomposition  present 
in  the  wound,  it  appears,  to  say  the  least,  probable  in  the  highest  degree  that 
the  efficient  cause  of  the  fever  is  in  most  cases,  though  not  in  all,  the  imbibition 
of  some  of  the  products  of  inflammation  into  the  blood.  On  this  point  Billroth 
epeaks  as  follows : — 

*  Owing  to  the  very  nature  of  the  process,  the  tissues  at  the  seat  of  inflam- 
mation undergo  extensive  chemical  changes :  it  is  probable,  therefore,  that  some 
of  the  products  of  these  changes  find  their  way  into  the  blood,  either  through 
the  blood-vessels  or  lymphatics.  Such  products  may  easily  give  rise  to  organic 
decomposition  in  the  blood,  as  the  result  of  which  throughout  the  entire 
blood-mass  an  increase  in  the  heat-production  would  result.  We  might  even 
admit  a  more  complicated  theory  of  heat-production  through  the  interposition 
of  the  nervous  system,  and  one  which  in  many  respects  would  be  more 
applicable,  namely,  that  the  blood,  altered  by  the  absorption  of  inflammatory 
products,  reacts  on  the  vaso-motor  centres  in  such  a  way  that  a  disturbance 
in  the  regulation  of  the  heat-supply  is  produced,  and  in  consequence  a  rise 
in  the  temperature  takes  place.  The  choice  between  these  different  hypo- 
theses is  difficult :  each  one  at  present  has  a  show  of  probabihty.  The  latter 
theories  have  this  in  conmion,  that  a  contamination  of  the  blood  by  products 
from  the  diseased  or  injured  part  is  taken  for  granted,  and  that  they  exercise 
a  certain  influence  on  the  heat-production — are,  in  other  words,  fever-pro- 
dueing  materials  (pyrogens).  This  has  to  be  proved.  It  has  been  shown  by 
the  experiments  of  0.  Weber,  myself,  and  others,  that  in  most  open  wounds, 
especially  in  contused  wounds,  shreds  of  connective  tissue  decompose  and  die ; 
in  many  spontaneous  inflammations  the  circulation  ceases  in  some  parts  of 
the  inflamed  tissues — hence  decomposition  sets  in.  Decomposing  tissue,  then, 
a  an  object  which  must  be  examined  as  to  its  power  of  setting  up  inflamma- 
tory action.  If  filtered  infusions  [of  this  substance]  be  injected  into  the  blood 
of  animals,. they  get  violent  fever,  and  not  infrequently  die  with  symptoms 
q(  collapse,  somnolency,  and  simultaneous  hemorrhagic  diarrhoea.  The  same 
effect  is  produced  by  injecting  perfectly  fresh  pus ;  a  less  vigorous  effect  is 
produced  by  employing  the  jtiices  and  pus-serum  which  may  be  squeezed  out 

*  BiUrotb  nays  that  in  his  numerous  ol^servations  the  fever  has  usually  been  found  to 
Cf/Biia«fkce  hefore  the  end  of  the  second  day.  Mr.  Pick  ('  8t.  George's  Hospital  Reports/ 
Tr4.  lii.)  says  that  out  of  108  cases  '  in  no  single  instance  did  it  occur  aft«r  the  fifth  day,  and 
in  Kime  cases  it  occurred  within  the  first  twenty-four  or  forty-eight  hours.' 
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then,  which  tends  to  make  a  wound  *  do  well  * — that  is,  which  favours  rapid 
union  with  the  least  possible  amount  of  suppuration,  and  as  perfect  an  immunity 
from  putrefaction  as  possible — will /)ro  tanto  diminish  the  liability  to  traumatic 
fever.  It  is  of  primary  importance,  in  surgical  operations,  so  to  contrive  the 
incisions  that  the  parts  may  lie  in  apposition  without  tension  or  discomfort, 
and  that  the  bloody  serum  and  the  products  of  inflammation  which  will  soon 
exude  from  the  cut  surfaces  may  find  a  ready  exit ;  or,  if  this  is  impossible,  to 
provide  an  artificial  exit  for  them  by  means  of  a  drainage-tube,  or  drains  of 
some  unirritating  substance,  such  as  horsehair.  The  position  of  the  patient 
or  of  the  limb,  and  all  the  details  of  careful  and  cleanly  nursing,  are  also  to 
be  sedulously  attended  to ;  and  then  occurs  the  important  question  of  how  to 
dress  the  wound. 

It  certainly  may  seem  strange  that  after,  at  any  rate,  more  than  a  century 
of  careful,  diligent,  and  scientific  observation,  from  the  days  of  Hunter  to  the 
present  time,  surgeons  are  far  further  from  agreement  as  to  what  is  the  best 
plan  for  dressing  a  common  incised  wound  than  they  probably  were  in  the 
days  of  Podalirius  and  Machaon,  when  such  points  were  settled  by  traditional 
authority.  Yet  so  it  is.  One  distinguished  surgeon  ( Professor  Lister)  sees 
in  the  atmospheric  air  the  universal  medium  of  contagion,  and  the  vehicle  by 
which  all  the  germs  of  corruption  are  conveyed  to  the  womid.  Another  ( Dr. 
Humphry)  teaches  that  wounds  do  best  when  freely  exposed  to  the  air  without 
any  material  of  dressing  whatever.  A  third  (Sir  W.  Fergusson),  after  perhaps 
a  more  extensive  operative  experience  than  that  of  any  other  surgical  authority 
of  his  day,  repudiated  all  special  methods  of  treating  woimds,  and  thought  that 
as  a  general  rule  they  do  better  with  water-dressing  than  with  any  other 
application.  I  have  no  claim  to  dogmatise  on  a  question  on  which  such 
eminent  surgeons  differ ;  but  there  is  one  point  of  extreme  importance  on  which 
I  tliink  all  would  be  agreed,  i.e.  that  scrupulous  care  in  the  dressing  of  a  wound, 
to  see  that  all  the  materials  used  are  clean,  and  that  no  accidental  impurity 
can  afterwards  find  access  to  it,  will  go  far  to  ensure  its  safe  and  rapid  union. 
When  we  get  beyond  this,  and  inquire  into  the  value  of  special  plans,  we  are 
met  by  the  difficulty  that  in  carefully-managed  hospitals  (by  which  I  mean 
not  only  hospitals  where  all  sanitary  details  are  properly  cared  for,  but  also 
where  the  surgeons,  house-surgeons,  and  dressers  are  careful  to  dress  all 
wounds  themselves,  and  to  avoid  everything  that  could  even  produce  any  risk 
of  contamination )  almost  all  plans  of  dressing  wounds  will  succeed  so  often 
that  it  is  hard  to  classify  the  exceptions  for  the  purpose  of  comparison,  while, 
under  the  opposite  conditions,  all  plans  will  equally  fail.  Allowing  for  this 
I  cannot  but  express  my  own  strong  connction  of  the  value  of  the  method  of 
dressing  wounds  which  Mr.  Lister  has  introduced.  I  have  frequently  ascer- 
tained by  thermometric  and  other  observations,  and  pointed  out  to  others,  the 
perfect  immunity  from  traumatic  fever  which  in  some  cases  follows  even  the 
gravest  injuries  or  operations  thus  treated ;  *  and  although  I  quite  admit  that 
a  similar  immunity  follows  after  other  methods  of  dressing,  yet  I  think  it  is 

*  An  inMance  which  much  struck  me  was  the  following: — A  man  wm  admiUfd  int«> 
hottpital  with  a  moot  fonniduMe  compound  fracture  of  the  U'fif.  I  thought  it  ncccHHary  to 
rc9HM*t  more  than  two  inchcH  of  Ixith  lK)m«i,  in  order  to  avoid  amputation,  and  wa^  gently 
blamed  hy  a  wnior  collt^ague  for  not  choof*ing  the  latter  alternative.  The  wound  was  dn^NfkHl 
aroording  to  Lifter's  method.  I  axke^l  the  hou.<te-Hurge<>ii  to  construct  for  mo  a  thermograph 
of  traumatic  fever  fn>m  thin  case,  wanting  it  for  a  lecture.  But  the  most  can^ful  morning 
and  evening  olMcr^'ations  failed  to  detect  the  least  T\t*o  of  teni|)erature,  nor  were  there  any 
other  symptoms.  The  wound  healed  kindly  and  rapidly,  and  (ho  man  was  disi'harged  with 
a  {perfectly  sound  and  strong,  though  shortened  limb. 
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more  common  after  that  which  is  called  '  the  antiseptic  system  *  than  any 
other,'  and  on  that  accomit  I  advocate  the  use  of  that  system,  as  well  as  on 
accomit  of  its  utility  in  hospital  practice ;  for  it  necessitates  the  dressing  of 
important  cases  by  the  surgeons  or  house-surgeons  themselves,  and  almost 
excludes  the  possibility  of  any  subsequent  inoculation. 

Professor  Lister's  directions  for  this  dressing  may  be  summarised  as 
follows : — The  principles  of  the  method  are :  (1)  to  destroy  any  germs  of  putre- 
£abction  which  may  have  been  accidentally  implanted  in  the  wound  before  it  is 
dressed,  or  to  guard  against  any  such  implantation  ;  (2)  never  to  allow  the 
access  of  air  to  the  wound  except  filtered  through  the  antiseptic ;  and  (8)  to 
provide  for  the  drainage  of  decomposable  fluids  from  the  wound  without  admit- 
ting the  entrance  to  it  of  unfiltered  air. 

1.  In  cases  which  are  not  seen  till  some  time  after  the  injury  the  first 
indication  is  fulfilled  by  washing  out  the  wound  freely  with  a  lotion  of  carbolic 
acid — 1  part  in  40  ' — ^and  in  an  operation  either  by  performing  the  operation 
in  a  cloud  made  by  pulverising  this  lotion  in  a  spray-producer,  or  by  washing 
the  wound  out  with  it  freely  as  soon  as  the  operation  is  over ;  and  it  is  a  useful 
additional  precaution  to  wash  the  part  to  be  operated  on,  the  hands,  and  the 
instruments  in  the  same  lotion,  and  to  carbolise  any  oil  used  for  saws  or  other 
purposes. 

2.  The  second  indication  is  accomplished  by  wrapping  the  wound  up  in  a 
medium  saturated  with  carbolic  acid,  and  providing  that  this  medium  shall 
extend  Car  enough  on  all  sides  of  the  wound  to  obviate  the  access  of  any  air 
which  has  not  been  thoroughly  filtered  through  the  disinfectant.  The  medium 
now  generaUy  used  is  *  antiseptic  gauze ' — a  light  cotton  cloth  of  open  texture 
impregnated  with  a  mixture  of  carbolic  acid,  resin,  and  paraffin,  in  which  the 
resin  serves  as  a  vehicle  for  the  acid,  while  the  paraffin  is  added  to  prevent 
inconvenient  adhesiveness.^  Six  or  eight  layers  of  this  are  wrapped  about  the 
wound,  and  these  are  covered  with  a  light  macintosh  cloth,  which  surrounds 
and  overlaps  the  whole,  in  order  to  prevent  the  discharge  from  saturating  the 
gauze,  and  so  bringing  about  a  direct  communication  with  the  outer  air.  The 
macintosh  compels  the  discharge  to  travel  through  the  whole  of  the  antiseptic 
atmosphere,  and  thus  insures  the  disinfection  of  the  air  which  comes  along  its 
track.  In  other  cases  it  may  be  more  convenient  to  wrap  the  part  in  lint  satu- 
rated with  carbolised  oil,  supported  by  the  carbolic  lac-plaister.  In  order  to 
avoid  the  irritating  action  which  the  stronger  solutions  of  carbolic  acid  exert 
on  the  raw  edges  of  the  wound,  it  is  well  to  protect  them  with  oiled  silk 
dipped  in  a  weak  solution  of  the  acid,  or  with  a  pecuhar  preparation  of  oiled 

'  The  opinion,  if  true,  does  not  of  necessity  involye  any  adliesion  to  the  '  germ-theory '  of 
<iif)«Me,  nor  to  the  doctrines  as  to  the  presence  of  such  germs  in  the  atmosphere  under  ordinary 
eircnmstaoces.  As  far  as  I  am  competent  to  form  an  opinion  on  such  matters  the  opponents 
«4  fbese  theoretical  doctrines  seem  to  me  hitherto  to  have  had  the  best  of  the  controversy. 
Bat  however  putrefaction  is  produced,  there  can  1)e  no  question  that  carbolic  acid,  amongst 
<<bcr  vubstanees,  stops  it.  Nor  do  I  think  there  will  be  much  doubt  in  the  mind  of  any 
«iirgeofn  who  will  give  a  really  patient  and  extensive  trial  to  the  use  of  this  and  possibly 
'.ther  antiseptic  sulistances  as  dressings,  of  the  great  utility  of  the  plan,  especially  in  hospital 
w»rd^.  where  numerous  wounds  are  sometimes  collected  together. 

*  li  the  putrefaction  has  attained  a  considerable  height  it  is  best  to  sponge  the  whole 
«Qrfaoe  tfaon/ixghly  with  a  lotion  of  chloride  of  zinc,  20-40  grains  to  the  ounce  of  water,  as 
reroBsmeoded  by  Mr.  Campbell  De  Morgan. 

■  This  gauze  is  generaUy  supplied  ready-made,  as  is  also  the  antiseptic  lao-plaister,  the 
prcAective  oiled  sillc,  and  the  catgut  ligature;  but  those  who  are  at  a  distance  from  the 
infftntment-makers  will  find  all  necessary  directions  in  Professor  Lister's  article  in  '  System 
<if  .**iirgeTy ,'  vol.  v.  pp.  621  et  seq.,  2nd  ed. 
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silk  termed  '  the  protective,*  which  is  dipped  in  the  weak  lotion  1 :  40.  The 
object  is  to  defend  the  wound  and  at  the  same  time  to  guard  against  the  im- 
plantation of  fresh  germs  of  putrefaction.  In  changing  the  dressings  the  most 
convenient  plan  and  the  surest  is  to  surround  the  whole  with  the  carbolised 
spray.  If  this  is  not  at  hand,  a  thin  rag  steeped  in  carboUc  lotion — '  antiseptic 
veil,'  as  it  is  called — must  be  slipped  over  the  wound  as  the  dressings  are  re- 
moved ;  and  if  it  is  necessary  to  expose,  examine,  or  otherwise  manipulate  any 
part,  it  must  be  irrigated  during  the  whole  time  with  the  same  lotion  dropped 
from  a  syringe.  The  presence  or  absence  of  putrefaction  is  judged  of  partly 
by  the  odour,  partly  by  the  colour  of  the  '  protective,'  which  turns  from  a  light 
green  to  a  black  by  contact  with  putrefying  matters. 

8.  In  all  large  wounds  which  are  closed  at  once  with  a  view  to  rapid  union 
there  occurs  always  a  very  considerable  oozing.  This  consists  partly  of  blood 
and  partly  of  inflammatory  discharges  (serum  and  lymph). ^  If  allowed  to  ac- 
cumulate in  the  cavity  of  the  wound,  such  fluid  mechanically  impedes  union, 
and  (which  is  more  serious)  it  will  probably  putrefy.  Drainage  of  putrefiable 
matters  is  therefore  secured  by  insertion  into  the  wound,  in  any  convenient 
part  or  parts,  of  a  drainage-tube,  or  a  piece  of  lint,  or  skein  of  horsehair 
rendered  antiseptic  by  immersion  in  carboUsed  oil ;  but  the  drain  must  not 
project  beyond  the  antiseptic  dressing  any  more  than  the  '  protective '  must» 
otherwise  they  would  serve  to  conduct  the  undiluted  atmosphere  to  the  wound  ; 
and  any  collections  of  matter  must  be  opened  under  the  spray  or  the  antiseptic 
veil,  while  all  putrefying  sinuses  must  be  freely  injected  with  the  antiseptic 
lotion. 

In  this  method  of  dressing  the  vessels  must,  of  course,  be  secured  with  the 
carbolised  catgut,  as  described  in  the  chapter  on  Hemorrhage.  Some  opera- 
tors use  this  gut  also  for  the  sutures,  others  carbolised  silk,  but  I  think 
metal  superior,  as  being  perfectly  free  from  any  liabihty  to  putrefaction,  and 
able  to  hold  for  an  unlimited  time.  I  often  leave  the  sutures  in  place  for  a 
fortnight  or  more,  while  the  carbolised  gut  will  become  so  far  melted  in  four 
or  five  days  as  to  break  with  the  weight  of  the  flap.  If  strapping  be  wanted 
in  dressing  the  wound,  it  should  be  dipped  in  a  hot  solution  of  carbolic  acid, 
to  render  it  antiseptic  before  it  is  applied,  or  at  any  rate  passed  through  au 
atmosphere  of  carbolic  acid. 

The  chief  objection  to  the  carbolised  dressings  is  doubtless  the  irritating 
property  of  the  acid,  and  this  will  generally  necessitate  the  abandonment  of 
the  method  after  the  first  three  or  four  weeks.  If  the  carbolic  acid  be  em- 
ployed longer,  and  the  part  still  wrapped  up  in  macintosh,  it  seems  that  the 
heat  so  generated  and  the  irritating  quality  of  the  acid  will  keep  up  too  much 
action  and  prevent  union,  which  will  then  go  on  rapidly,  if  common  water- 
dreHiiing  be  substituted.  But  by  that  time  even  the  largest  and  deepest  woimds 
have  usually  become  nearly  superficial.^ 

I  have  thought  it  right  to  bestow  so  much  space  upon  this  method  of 
dressing  wounds  partly  from  its  success  in  my  own  and  others'  hands,'  and 

*  Mr.  llAiiiilton,  in  tho  i>apcr  referreil  to  on  [Hige  12  (footnote),  teaches  that  this  seroius 
diHchar^o  conniHtM  mainly  of  the  normal  lymph  from  the  divided  lymphatics.  That  it  con- 
tainn  Nuch  lymph  in  indidputablo ;  but  this  seems  to  me  to  1>ear  only  a  small  proportion  to 
l>l(Mjd-ttcrum  and  inflammatory  fluid. 

*  Salicylic  acid,  boracic  acid,  thymol,  and  eucalyptus  have  been  used  in  place  of  tho 
carbolic  acid.  Tho  two  former  are  evidently  inferior  as  antiseptics,  and  are  now  only  U£ie<l 
in  wome  of  tho  minor  details  of  the  dressing.  Thymol  gauze  or  eucalyptus  gauze  are  often 
ndminiblu  sulwtitutes  for  carl>olic  acid,  being  more  grateful  to  the  smell,  less  irritating  and 
more  almorlivnt.     They  do  not,  however,  seem  to  me  as  powerful  antiseptics  as  carbolic  acitl. 

'  It  MwnxH  useless  at  the  present  time  to  refer  to  foreign  testimony.     The  antiseptic 


DRESSING  OP   WOUNDS.  28 

partly  as  it  iliufltrates  most  of  the  general  principles  which  in  England  are 
admitted  as  governing  this  part  of  surgery.    These  general  principles  are,  to 
I^ace  the  edges  of  wounds  in  accurate  and  easy  contact,  with  no  strain  on  the 
parts  composing  the  flaps  and  no  undue  pressure  on  those  in  the  neighbour- 
hood ;  to  provide  adequate  exit  in  a  dependent  situation  for  the  products  of 
inflamjnation ;  to  give  as  much  support  to  the  parts  as  will  assist  in  maintain- 
ing them  in  apposition ;  and,  finally  to  protect  them  from  the  air.    The  latter 
indication,  however*  as  I  have  stated  above,  is  not  universally  admitted.    In 
some  foreign  countries  wounds  are  systematically  dressed  so  as  to  exclude  the 
possibility  of  primary  union,  the  cavity  being  stuffed  with  charpie  until  sup- 
puration has  set  in  ;  but  this  seems  to  us  to  involve  a  needless  aggravation 
of  the  traumatic  fever,  a  needless  length  of  the  healing  process,  an  additional 
risk  of  unhealthy  action  in  the  wound,  and  a  less  healthy  cicatrix.    There  are  Dreaeing 
wounds,  however,  such  as  the  deep  and  large  cavities  left  after  excision  of  a  ^^khare 
large  joint  or  bone,  or  the  cavity  produced  by  trephining  or  gouging  inflamed  notxe- 
bone,  in  which  it  would  be  useless  to  seek  primary  union,  and  in  which,  if  the  l^^y^^ 
skin  be  closely  united  over  the  whole  cavity,  it  might  adhere  sufficiently  to  first  in- 
obstruct  the  exit  of  the  pus  which  must  ultimately  form.     The  best  plan  in 
such  cases  is  to  stuff  the  cavity  with  a  long,  broad  piece  of  dry  lint,  leaving 
the  end  of  it  to  project  from  the  wound,  which  is  left  ununited  in  any  con- 
venient situation  for  that  purpose,  the  rest  being  closed.    The  dry  lint  absorbs 
any  blood  or  other  fluid  which  may  ooze  from  the  surfaces,  and  can  be  gently 
drawn  out  after  twenty-four  or  thirty-six  hours,  leaving  the  flaps  clean  and  free 
from  dot,  and  allowing  a  sufficient  exit  for  the  discharge  which  must  ensue. 

A  very  comfortable  way  of  dressing  almost  any  kind  of  wound  is  by  irri-  irrigation 
gation,  either  with  pure  water  or  with  carbolic  lotion,  or  with  some  perfumed  ^^  wounds 
water.  The  fluid  may  be  either  warm  or  cold.  It  is  suspended  in  a  Florence 
flask  from  the  bed-cradle,  and  a  skein  of  lamp-wick  cotton  hanging  out  of  the 
flask  allows  it  to  drip  over  the  wound.  By  regulating  the  size  of  the  wick  the 
supply  of  fluid  can  be  almost  exactly  proportioned  to  the  evaporation,  and  a 
gutter  made  in  a  macintosh  sheet  laid  under  the  wound  will  convey  away 
any  superfluity. 

A  convenient,  and,  I  think,  successful  method  of  treating  large  suppurating  Pine  saw- 
surfaces,  the  discharge  from  which  is  copious  and  foul,  was  introduced  by  the  ^^^  ^^' 
late  Mr.  Callender,  on  the  recommendation  of  Surgeon-Major  Porter.  It 
consists  in  wrapping  the  wound  up  in  a  large  loose  pad  of  pine  sawdust  (the 
dost  from  the  Memel  pine,  or  from  red  deal)  loosely  sewn  up  in  a  large  muslin 
bag.  It  is  well  to  put  a  layer  of  lint  dipped  in  carbolised  oil  over  the  wound, 
in  order  to  prevent  the  sawdust  from  finding  its  way  into  the  wound,  and  the 
bag  must  be  sewn  over  or  quilted  here  and  there  to  prevent  all  the  sawdust 
from  collecting  at  places  removed  from  pressure.  The  advantages  of  this  plan 
are  the  correction  of  foetor,  the  absorption  of  foul  matter,  and  the  length  of 
time  the  patient  can  be  left  undisturbed.  The  pads  also  afford  support  to  the 
part,  and  by  the  introduction  of  a  layer  of  shot  can  be  made  to  exercise  pres- 
sure on  it.'     Very  similar  to  these  are  the  absorbent  pads  recommended  by 


hot!  htf  fieen  tried,  and  with  wonderful  success,  in  the  unhealthy  hospitals  of  the  Continent, 
ia  miVtUtry  mm  well  as  ci%*il  practice,  and  in  tropical  as  well  as  temperate  climates.  In  pro- 
poittQO  to  th«  preTtoos  unhealthinees  of  the  hospital,  or  carelessness  of  the  practice,  has  been 
tb«  comparatiTe  gain  of  life.  But  it  is  still  uncertain  whether  in  healthy  hospitals,  and 
wirh  all  due  care  on  the  part  of  the  surgeon,  wounds  may  not  1>c  treated  with  equal  success 
OB  oppomte  principles.  (See  Dr.  McVail's  pamphlet  ent it  1«1  *  Ten  Years'  Surgery  in  the 
Kilmarnock  Infirroary,'  Glasgow,  1881.) 

'  *Lftfioet/  Tol.  I  1877,  p.  90. 
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grafting. 


Sutures. 


Strapping. 


Mr.  Sampson  Gamgee,^  made  of  cotton  wool  and  gauze  which  have  been 
deprived  of  the  oily  matter  which  they  contain. 

A  curious  and  very  interesting  proposal  has  lately  been  made  by  Mr. 
Hamilton,'  and  successfully  carried  out  in  Edinburgh,  i.e.  to  fill  a  granulating 
cavity  with  a  piece  of  sponge,  previously  decalcified  and  carefully  rendered 
'  aseptic  '  by  steeping  in  carbohc  acid.  The  new  tissue  grows  through  the 
interstices  of  the  sponge,  and  fills  up  the  wound,  while  the  framework  of  sponge 
either  disappears  or  remains  inert.  The  reader  is  referred  to  the  original  for 
Mr.  Hamilton's  pecuhar  views  on  the  intimate  nature  of  the  process  of  union 
in  these  cases.  I  do  not  entirely  share  his  theoretical  opinions,  but  have  seen 
examples  of  the  success  of  the  practice. 

It  would  be  endless  if  I  were  to  endeavour  to  discuss  all  the  details  of 
dressing  wounds,  as  to  every  one  of  which  the  widest  difference  of  opinion 
prevails  even  among  surgeons  of  the  same  school.  But  a  few  words  on  some 
of  the  chief  points  may  be  useful.  Thus  with  regard  to  sutures.  Some  sur- 
geons insist  on  the  supposed  necessity  for  withdrawing  them  very  early  after 
the  operation ;  others,  of  whom  I  am  one,  beUeve  that  if  an  adequate  exit 
has  been  provided  from  the  first  for  the  discharges  (for  which  purpose  a 
drainage-tube,  laid  in  the  wound  during  the  operation,  is  very  convenient)  the 
sutures  can  hardly  be  retained  too  long — they  keep  the  parts  in  easy  contact, 
and  obviate  the  necessity  for  the  constant  reapplication  of  strapping,  which 
is  in  general  very  painful  and  irritating  to  the  patient,  especially  to  children. 
I  have  often  treated  cases  of  amputation  to  the  end  without  removing  the 
sutures  till  the  patient  left  the  hospital :  and  the  stumps  so  formed  have 
generally  been  the  most  satisfactory.  This,  of  course,  does  not  apply  to 
wounds  of  the  face,  or  any  part  where  the  marks  of  the  suture  would  be  objec- 
tionable. Again,  with  respect  to  the  material  and  kind  of  the  suture.  The 
silver  sutures  are  now  in  universal  use,  and  are  incontestably  superior  to  any 
other,  if  they  are  to  be  allowed  to  remain  in  long  ;  but  if  the  sutures  are  to 
be  removed  soon  after  the  operation,  silk  is  better,  since  it  can  be  removed 
without  any  pain  or  difficulty,  whereas  the  withdrawal  of  a  metal  suture,  what- 
ever care  be  used,  must,  as  a  general  rule,  give  a  little  pain.  That  pain,  how- 
ever, may  be  reduced  to  a  minimum  by  carefully  straightening  the  suture  after 
it  is  cut,  and  flattening  down  the  cut  end  with  forceps  before  drawing  it  out. 
Catgut  sutures  are  very  convenient  and  need  no  withdrawal,  since  their  buried 
part  melts  away,  and  then  the  suture  drops  off  of  itself ;  but  for  the  same 
reason  they  are  of  no  use  after  the  first  few  days.  Many  surgeons  use  the 
continuous  suture  ;  and  it  answers  very  well  if  the  stitches  are  only  to  be 
retained  a  few  days,  in  wbich  case  it  is  perhaps  best  made  of  the  carbolised 
catgut.  The  objection  to  it  is  that  it  is  difficult  to  cut  out  a  portion  of  it,  if 
necessary  for  rehef  of  tension  or  exit  of  discharge,  without  loosening  the  whole 
suture  ;  its  advantage  is  the  accurate  apposition  which  it  ensures. 

Other  means  for  keeping  the  edges  of  a  wound  in  apposition  are  bandages, 
strapping,  and  compresses.  Strapping  is  absolutely  necessary  in  many  cases 
where  the  sutures  have  been  removed  or  the  weight  of  the  flaps  is  so  dragging 
upon  them  as  to  make  it  desirable  to  assist  them  by  taking  off  the  strain  ;  and 
for  small  wounds  which  can  be  kept  in  exact  apposition  strapping  is  more  use- 
ful than  sutures.  In  such  cases  the  straps  should  be  very  rarely  disturbed — 
only  when  it  is  plainly  required.  So,  also,  when  strapping  is  used  to  produce 
pressure  in  order  to  restrain  htemorrhage,  the  longer  it  is  left  on  tlie  better. 


»  'Lttncet;  vol.  i.  1880,  |».  127. 
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provided  no  oedema  of  the  lower  part  of  the  limb  is  present,  and  the  bleeding 
is  effectually  commanded.  But  in  large  womids,  such  as  those  of  amputation, 
I  cannot  say  that  I  am  myself  very  fond  of  strappmg,  though  I  am  aware  that 
some  very  good  surgeons  use  it  from  the  first,  to  the  total  exclusion  of  sutures. 
The  chief  reason  why  I  prefer  the  latter  as  a  means  of  keeping  the  edges  to- 
gether is,  that  the  wound  thus  united  requires  hardly  any  dressing,  and  fre- 
quently need  never  itself  be  touched  ;  while  strapping  gets  so  soon  disturbed 
by  the  discharges  that  it  must  be  renewed  at  very  short  intervals,  a  proceeding 
involving  no  little  pain  in  an  inflamed  stump. 

Bandages  are  often  of  very  great  service  in  obviating  the  spasms  which  are  Bandages 
so  painful  in  large  wounds,  such  as  those  of  amputation.  The  support  of  a  p^J^^["~ 
splint  and  bandage  lightly  and  evenly  appUed  seems  to  me  a  great  comfort 
tHer  an  amputation,  and  in  a  severe  wound  on  the  thigh  or  into  the  knee  I 
think  it  a  very  good  plan  to  bandage  the  whole  limb  evenly  from  the  toes. 
Again,  bandages  are  very  often  used  to  prevent  the  retraction  of  the  flaps  which 
sometimes  ensues  after  amputation,  though  this  end  is  perhaps  better  attained 
by  a  loop  of  strapping  well  secured  to  the  stump  and  acted  on  by  a  weight. 
Compresses  are  sometimes  necessary,  and  especially  in  wounds  which  are  the 
seat  of  venouB  bleeding  or  bleeding  from  a  number  of  minute  vessels.  They 
should  be  carefully  adapted  to  the  shape  of  the  wound,  the  first  compress  (made 
of  abont  four  folds  of  lint)  exactly  covering  the  part  on  which  pressure  is 
to  be  made,  and  no  more.  This  is  supported  by  another  a  httle  larger,  and  a 
third,  of  still  larger  size,  is  laid  on  the  top,  and  the  whole  secured  in  its  place 
by  long  strips  of  strapping  crossed  over  the  compress,  starwise,  and  a  firm 
bandage  over  all. 
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CHAPTER  n. 

THE     COMPLICATIONS    OF    WOUNDS    AND    INJURIES — ^ABSCESS — SINUS 

AND   FISTULA — PYi£MIA — HECTIC — ERYSIPELAS —  GANGRENE 

TETANUS — DELIRIUM   TREMENS. 


Abacean. 


Kiadii  of 


The  abflcess 
cavity. 


Pro};rc«s 
and  bunit- 
iug. 


We  mast  now  consider  the  complications  which  interfere  with  the  regularity 
of  the  healing  process,  and  the  specific  diseases  which,  taking  their  rise  in 
mihealthy  inflammation  or  disturbed  innervation  excited  by  the  injury,  affect 
the  whole  system,  and  too  often  render  what  at  first  seemed  a  trivial  accident 
very  serious  or  even  fatal.  All  of  these  complications  also  originate  spon- 
taneously from  diseases  of  all  sorts ;  but  they  are  most  conveniently  studied  in 
relation  to  wounds.  We  will  begin  with  abscess,  a  frequent  concomitant  of  all 
kinds  of  injuries  and  an  equally  frequent  idiopathic  affection. 

An  abscess  is  defined  as  a  collection  of  pus  enclosed  in  a  cavity.  This 
cavity  is  formed  by  the  parts  around  (usually  the  cellular  tissue)  condensed  by 
inflammation,'  and  lined  by  a  layer  of  flocculent  lymph,  which  has  received 
the  name  of  the  '  pyogenic  membrane ' — a  name  which  is  so  far  appropriate 
that  the  layer  is  chiefly  formed  by  the  aggregation  of  the  inflammatory  leu- 
cocytes which  are  breaking  down  into  pus,  and  therefore  is  the  part  frt)m 
which  the  pus  proceeds. 

In  studying  abscess  we  must  speak  briefly  of  the  contents  of  the  cavity,  of 
its  mode  of  progress,  of  the  kinds  of  abscess,  their  symptoms  and  treatment. 

The  contents  of  the  abscess-cavity  is  pus,  or  *  matter,*  the  nature  of  which 
has  already  been  spoken  of.  Healthy  pus  is  a  creamy,  inodorous,  yellow, 
homogeneous,  alkaline  fluid.  This  was  called  by  the  old  authors  pus  laiidabile. 
When  mixed  with  blood,  as  it  often  is  in  acute  abscess,  it  is  called  sanious ; 
when  it  has  putrefied,  from  acute  inflammation  or  from  gangrene  of  the  parts  in 
which  it  is  formed,  it  is  termed  offensive  or  initrid  ;  when  mixed  with  flakes 
of  solid  matter,  curdy  or  flaky  ;  and  when  these  flakes  are  believed  to  be  frag- 
ments of  crude  tubercle,  strumous ;  when  excessively  thin,  as  in  chronic  abscess, 
serous  or  watery  ;  when  thin  and  acrid,  so  as  to  irritate  the  skin  in  the  neigh- 
bourhood, ichorous.  Finally,  in  rare  cases,  pus  presents  various  colours — 
blue,  green,  or  black.' 

The  cavity  consists  internally  of  the  layer  of  pus  and  lymph  called  the 
pyogenic  membrane  (which  is  more  distinct  in  chronic  abscess  of  bone  than 
in  any  other  kind),  immediately  external  to  which  is  tissue  degenerated  by  in- 
flammation, and  containing  a  large  number  of  dilated  vessels,  then  (edematous 
cellular  and  other  tissues  gradually  fading  away  into  healthy  parts.  The  en- 
largement of  the  vessels  around  the  abscess  is  often  so  great  as  to  give  rise  to 
pulsation  obvious  to  the  eye  as  well  as  perceptible  to  the  patient.  As  the  sur- 
rounduig  tissues  soften  and  break  down  the  abscess-cavity  extends  ;  and  this 
usually  occurs  more  towards  the  nearest  surface  than  in  other  directions,  until 

'  By  *  condenstHl '  I  mean  mnttetl  tojjethor  and  thickened.  The  con«ij»tenoo  of  \\\v>o 
matttxl  and  thiekeninl  ti'Mue«  varies,  chiefly  according;  to  the  acutenf««)  of  tho  inf1ammati«>n. 
In  acutu  a1rt>ce!«8  the  parts  are  h<)ftene<l  and  lacenihle ;  in  chronic  ah!H;c!«s,  on  the  contrnry^ 
they  are  hardened. 

'  Se«  *  Syutem  of  Surgery,*  vol.  i.  p.  99,  3nl  M. 
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the  tissues  over  the  pas  become  so  much  thmned  that  it  projects  and  its  colour 
can  be  seen,  when  the  abscess  is  said  to  pointt  and  this  immediately  precedes 
its  bursting. 

The  kinds  of  abscess  are  acute  and  chronic,  or  cold,  to  which  French  authors  Kinds  of 
add  abscesses  by  congestion.    The  latter  are  such  as  are  in  contact  with  a 
diseased  surfiEkce  of  bone,  from  which  their  matter  is  furnished,  as  is  the  case 
in  spinal  abscess. 

The  most  common  are  the  acute  abscesses  which  depend  on  some  definite 
irritation  giving  rise  to  inflammation.  They  advance  rapidly,  with  pain,  and, 
if  large,  with  constitutional  symptoms.  A  large  abscess  is  usually  preceded  by 
rigors,  and  probably  accompanied  by  perceptible  fever.  The  parts  around  are 
swollen,  hot,  and  painful,  often  very  tense  and  pulsating ;  the  pus  is  generally 
healthy,  or  sanious.  A  cold  abscess  advances  very  slowly  and  gradually  to  a 
large  size,  with  no  fever,  and  generally  little  or  no  pain;  the  parts  around 
are  somewhat  thickened  and  hardened  by  inflammatory  effusion  and  chronic 
organisation,  but  otherwise  hardly  altered,  except  by  mere  distension ;  the  pus 
is  Qsoally  watery  or  curdy. 

The  diagnosis  of  abscess  has  to  be  made  from  mere  inflammation  with  Diagnostic 
(edema,  from  soft  solid  tumours  (such  as  soft  cancers),  from  cystic  tumours,  '^^"' 
and  from  extravasations  of  blood.  ^    The  first  point  in  the  diagnosis  of  abscess 
is  to  become  perfectly  fskmiliar  with  the  sensation  olfiucttULtion,   The  particles  Fiuctua- 
of  fluid  in  a  cavity,  if  not  too  tightly  bound  down  by  its  walls,  are  displaced  ^^^"' 
in  any  direction  by  the  slightest  force,  and  immediately  return  again  to  their 
former  position.    Thus  if  one  hand  or  one  finger  be  placed  on  a  dropsical 
abdomen  while  any  other  part  of  the  belly  is  tapped  gently  with  the  other 
hand  or  another  finger,  the  wave  of  fluid  will  be  plainly  felt  to  impinge  on  the 
hand  or  finger  which  is  at  rest ;  or  if  the  thumb  be  sharply  pressed  down  on  a 
small  deep-seated  collection  of  fluid,  the  fluid  yields  and  will  be  felt  to  surge 
ap  again  against  the  thumb.     The  perception  of  fluctuation,  in  either  of  these 
ways,  distinguishes  a  limited  collection  of  fluid  like  an  abscess  from  the  in- 
definite softness  of  fluid  diffused  in  the  meshes  of  the  tissues  and  also  from 
solid  tumours ;  and  the  history  of  the  case,  with  the  presence  of  inflammation 
in  its  neighbourhood,  will  distinguish  an  abscess  from  a  cyst  or  a  collection  of 
eitravasated  blood;  but  in  case  of  doubt  the  grooved  needle,  exploring  trocar, 
or  Dieulafoy's  aspirator  will  settle  the  question.    The  &llacies  in  detecting 
flnctoation  are  numerous.   There  may  be  fluid,  but  it  may  be  so  tightly  bound 
down  that  its  displacement  is  imperceptible.    This  is  very  common  in  small 
tense  cysts  and  in  hydrocele,  less  so  in  abscess,  except  in  thecal  and  perinaBal 
abscesses.     There  may  be  fluid,  and  in  considerable  quantity,  permeating  the 
tissues  so  extensively  as  to  give  the  sensation  of  fluctuation,  though  there  is  no 
cavity.  Thus  inflamed  soft  parts  are  sometimes  incised,  under  the  impression 
that  there  is  an  abscess  when  it  turns  out  to  be  only  inflammatory  oedema. 
This  argues,  to  that  extent,  a  deficiency  in  the  tacttis  eruditus  on  the  part  of 
the  surgeon,  but  it  is  not  uncommon  even  with  the  most  experienced,  and  often 
relieves  the  inflammation  more  effectually  than  anything  else  could  have  done. 
A  still  greater  difficulty  is  to  distinguish  the  sensation  of  deep-seated  fluid  from 
that  of  a  soft  tumour,  such  as  a  rapidly-growing  cancer  ;  in  fact,  it  is  hardly 
possible,  80  permeated  with  fluid  is  the  texture  of  such  tumours.     Here,  again, 
exploration  is  essential. 

The  diagnosis  of  abscess  having  been  made,  the  question  occurs  of  opening 

'  Al«*c«ie»  iD»y  also  be  confounded  with  aneurism ;  but  thut  will  be  treated  of  with  the 
^t«r  rabject. 
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it.  Ab  a  general  rule  all  abscesses  are  better  opened  at  once,  except  those  which 
are  very  deeply  seated,  which  may  require  less  extensive  incision  if  allowed  to 
come  nearer  to  the  surface.  In  parts  also  where  deformity  is  especially  to  be 
avoided,  as  in  the  neck,  it  may  be  better  to  wait  until  a  mere  puncture  will 
suffice,  and  till  the  surgeon  can  see  exactly  which  is  the  moat  depending  part 
of  the  fluid. 

There  are  many  different  kinds  of  abscess- knife.  One  of  the  best  is  that 
which  goes  by  the  name  of  Syme,  a  sickle-shaped  blade,  which  is  plunged 
into  the  abscess  and  cutting  rapidly  outwards  makes  a  sufficient  incision  with 
very  little  pain.  A  small  knife,  which  is  called  Pollock's  knife  at  St.  George's, 
but  has  different  names  with  different  instrument -makers,  is  very  useful,  as  it 
makeB  hardly  a  larger  puncture  than  an  exploring -needle,  and  so  can  be  with- 
draii-n,  if  there  be  no  pus,  without  doing  any  damage,  yet  is  strong  enough  to 
open  any  ordinary  abscess.'  In  many  situations  (e.g.  tlie  neck)  abscesses  may 
be  very  usefully  opened  by  means  of  a  seton.  A  stout  thread  is  driven  through 
the  abscess,  and  kept  in  till  the  puncture  is  permanently  estabh shed,  and  thus 
the  abscess  is  drained  off  with  very  httle  mark.  A  fine  drainage-tube  is  still 
more  convenient  for  the  same 
purpose.  Some  deep-seated 
abscesBesfasthosein  the  liven 
are  still  occasionally  opened 
by  destroying  the  tissues  over 
them  witli  caustic  potash, 
though  this  plan  is  nearly 
antiquated.  A  very  useful 
method  of  opening  large  ab- 
scesses is  under  carbolic  acid. 
A  veil  or  thin  rag  steeped  ui 
the  orduiary  carbolic  lotion 
(1  part  in  40)  is  laid  over  tlie 
Fio.g.  •I'ymff  fr}.<.  'Pwct-.-orTaiiKki'     part,  tlie  knife  is  passed  uiider 
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ia  made  the  veil  is  smoothed  down  over  it,  so  that  no  air  enters.  The  pus 
is  allowed  to  ooze  out  through  this  veil,  and  in  about  an  hour,  when  the  dis- 
charge has  pretty  well  ceased,  the  wound  is  dressed  after  tlie  ordinary  antiseptic 
method.  Frequent  washing  out  of  the  sac  with  carbolic  lotion  was  recom- 
mended by  the  late  Mr.  Callender,  and  seems  often  to  expedite  the  cure ;  but 
the  over-distension  of  the  sac  which  he  practised  does  not  seem  to  me  advisable. 

When  the  abscess  is  very  deeply  seated  or  lies  in  the  neiglibourliood  of  im- 
portant structures,  as  in  the  neck,  a  very  safe  and  valuable  method  is  that 
whicli  is  especially  recommended  by  Mr.  Hilton'  of  laying  aside  the  knife  after 
the  superficial  parts  have  been  freely  incised,  and  breaking  into  tlie  cavity  of 
the  abscess  with  the  end  of  a  director.  A  pair  of  forceps  can  then  be  uiserted 
into  the  small  bole  so  made,  and  by  opening  the  blades  the  orifice  may  be  en- 
larged as  tar  as  needful. 

Iiifiammation  of  the  cavity  of  a  large  abscess  after  incision  is  attended 
with  very  grave  symptoms — rigors,  fever,  oedema  of  the  parts,  and  putrefaction 
of  the  matter.  The  wound  roust  now  be  freely  enlarged,  and  the  ca\ity  washed 
out  constantly  with  some  antiseptic,  while  the  patient's  strength  is  supported 
witli  stimulants  and  tonics,  and  opium  used  as  may  be  indicated. 
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Another  matter  which  should  be  noticed  in  connection  with  abscess  is,  that  HsBinor- 
when  opened  the  sides  of  the  cavity  begin  to  granulate  freely ;  and  often  if  the  ^^I^^J^^^ 
opening  is  not  free  enough  the  granulations  will  become  congested  and  a  con-  abscess. 
tinuoos  oozing  of  blood  {h&morrhagie  en  nappe^  as  the  French  term  it)  will  take 
place.    Styptics,  pressure,  &c.,  are  constantly  used  in  such  cases,  and  aggravate 
the  mischief.    If  the  cavity  be  laid  freely  open  from  one  end  to  the  other,  and 
if  need  be  by  a  crucial  incision,  the  relief  of  the  tension  and  the  consequent 
exposure  of  the  granulations  to  the  air  will  at  once  suppress  the  bleeding. 

Finally,  it  should  be  added  that  abscesses  sometimes  entirely  disappear  Disappear- 
without  bursting.    If  an  opportunity  offers  for  examining  the  part  after  this  Jbaceases. 
has  taken  place,  a  caseous,  semi-solid  substance  called  *  adipocere '  is  found 
occupying  the  diminished  cavity  and  surrounded  by  traces  of  the  wall  of  the 
abscess.     Ultimately  even  this  may  disappear,  and  there  may  be  left  either  a 
little  chalky  mass  or  nothing  but  a  confused  induration  of  the  tissues. 

In  the  remains  of  old  dried-up  abscesses,  or  in  other  residues  of  inflam-  Residual 
mation  wliich  has  never  advanced  to  suppuration,  abscess  is  very  likely  to  *'^^®^- 
occur  a  considerable  time  after  apparent  recovery.  Sir  J.  Paget  has  called 
especial  attention  to  these '  residual  abscesses '  in  his  Clinical  Lectures  (p.  810). 
They  are  most  common  after  spinal  abscesses,  and  are  also  common  after 
abscesses  connected  with  diseased  joints,  but  they  occur  in  any  part  which 
remains  altered  and  degenerated  in  texture — '  in  the  thickenings,  adhesions,  or 
other  lowly-organised  products  of  inflammation  long  past.'  The  prognosis  of 
these  abscesses  is,  as  a  rule,  better  than  that  of  the  original  disease  on  which 
tliey  supervene.     They  should  be  opened  at  once. 

Very  commonly,  after  it  has  burst,  an  abscess  remains  open,  but  its  cavity  Sinus  and 
narrows  into  what  is  called  a  *  sinus  '  or  fistula.  fistula. 

These  two  terms  are  sometimes  used  as  synonymous,  meaning  a  long 
chamiel  like  that  of  a  pipe  running  through  the  soft  or  hard  parts,  but  at  other 
times  some  differences  are  made  in  the  use  of  the  words.  Speaking  generally 
three  kinds  of  sinus  or  fistula  are  described,  viz. :  1.  Long  narrow  suppurating 
canals  (e.g.  fistula  in  ano,  mammary  sinus) ;  2.  Canals  giving  unnatural  exit 
to  secretions  (e.g.  gastric  fistula,  bihary  fistula) ;  and  8.  Unnatural  apertures 
of  communication  between  mucous  canals  or  cavities  (e.g.  vesicovaginal  fistula). 
*  If  a  distinction  is  to  be  made  between  the  terms,  fistula  should  be  apphed 
to  the  second  and  third  of  the  above-named  three  forms  of  disease,  and  to  those 
examples  of  the  first  form  in  which  the  suppurating  canal  has  two  openings; 
tnd  sinus  should  be  applied  exclusively  to  those  of  the  first  form  in  which  the 
canal  has  but  one  opening.'  (Paget.)  The  special  forms  of  fistula  will  be  con- 
sidered so  far  as  they  are  the  subjects  of  surgical  treatment,  in  subsequent 
chapters,  as  fistula  in  ano  with  Diseases  of  the  Rectum,  vesicovaginal  fistula 
with  Diseases  of  the  Female  Generative  Organs.  We  need  only  here 
occupy  ourselves  with  those  sinuous  or  fistulous  passages  which  result  from  the 
imperfect  healing  of  old  abscesses.  This  imperfection  results  most  commonly 
from  some  abiding  source  of  irritation  either  at  the  bottom  or  in  the  track  of 
thefistola,  such  as  a  piece  of  diseased  bone  or  a  lodged  foreign  body  ;  sometimes 
from  muscular  action  disturbing  the  parts,  sometimes  from  the  imperfect  exit, 
causing  retention  of  the  matter  and  consequent  inflammation  of  the  walls  of 
the  cavity ;  sometimes,  as  it  seems,  from  mere  ill-health,  interfering  with  the 
tendency  of  the  cavity  to  fill  up.  The  walls  of  an  old  sinus  will  always  be 
found  more  or  less  inflamed,  condensed,  and  unhealthy,  and  very  frequently 
secondary  pouches,  or  suppurating  cavities,  exist  in  the  walls,  or  the  sinus 
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divides  into  two  or  more  channels  which  open  independently  of  each 
other. 

The  main  points  in  the  surgical  treatment  of  sinuses  are :  fbrst  to  ascertain 
whether  any  foreign  body  is  present,  and  if  so  to  remore  it ;  next  to  ascertain 
whether  the  sinus  depends  on  disease  of  some  bone,  and  in  that  case  to  remove 
the  bone  if  loose,  and  if  carious  to  treat  the  disease  according  to  the  rules 
laid  down  in  Uie  Chapter  on  Diseases  of  Bone.  Simple  sinuses  which  are 
kept  up  by  the  action  of  muscles  may  be  cured  by  the  division  of  those  muscles 
(of  which  the  division  of  the  sphincter  in  anal  fistula  is  a  familiar  example), 
or  by  pressure  so  applied  as  to  keep  the  muscles  at  rest.^  Sometimes  tlie 
morbid  action  of  the  parietes  of  the  sinus  may  be  modified  by  injecting  it  with 
some  irritating  fluid,  as  the  tincture  of  iodine  or  of  cantharides,  or  by  lightly 
cauterising  it  with  the  galvanic  cautery ;  and  the  same  effect  may  in  other  cases 
be  produced  by  a  seton  or  a  drainage-tube.  In  some  few  cases  besides  those 
mentioned  above,  pressure  may  act  advantageously  by  bringing  the  deeper  or 
remoter  parts  of  the  sinus  in  contact  and  keeping  Uiem  so  till  they  unite  and 
thus  close  the  sinus  gradually  from  the  bottom.  Sometimes  the  dilatation  of 
the  sinus  with  the  sea-tangle  tent  converts  it  into  a  simple  abscess  which  fills 
up.  But  the  surest  plan,  when  it  can  be  thoroughly  carried  out,  is  to  lay  open 
the  whole  sinus  and  every  branch  of  it,  dissect  away  the  indurated  walls  of 
the  sinus,  if  necessary,  and  make  the  entire  wound  granulate  from  the  bottom. 

Pyemia.  Pytemia  is  usually  defined  as  an  affection  of  the  mass  of  the  blood  charac- 

terised by  a  peculiar  form  of  fever,  and  resulting  in  the  formation  of  abscesses 
(secondary  deposits)  in  various  parts  of  the  body.  The  cause  of  this  affection 
of  the  blood  is  probably  the  absorption  into  it  of  putrefying  material,  and  it 
is  by  no  means  impossible  that  some  molecular  change  in  the  blood  itself  may 
cause  a  similar  affection  (spontaneous  pyaemia). 

The  best  writers  on  pyiemia  speak  of  two  forms  or  modifications  of  the 
disease :  (1)  the  systemic  infection,  and  (2)  the  true  pyaemia,  characterised  by 

Septi-  local  changes,  or  '  secondary  deposits.*  To  the  former  the  name  septicamia 
is  now  very  commonly  apphed.  It  is  regarded  by  some  pathologists  as  a 
different  affection  from  pyaemia,  though  closely  allied  to  it ;  by  others  (and 
I  think  with  more  reason)  as  the  same  disease  under  a  somewhat  different 
form. 

Septicaemia  is  sometimes  even  more  fatal  than  ordinary  pyiemia,  but  at 
others  it  is  so  little  dangerous  as  hardly  to  be  distinguished  from  common 
traumatic  fever,  if,  indeed,  tliere  be  any  distinction.  Many  diseases  are  now 
recognised  as  being  similar  in  essence  to  pyaemia  and  septicaemia,  and  are 
grouped  with  them  under  the  generic  name  of  blood-poisoning,  notably  all  the 
erysipelatous  affections,  the  putrid  sore-throat  of  dissectors  or  hospital  atten- 
dants, and  puerperal  fever.  Mr.  Callender  thus  described  the  most  character- 
istic and  most  acute  form  of  septicaemia : — 

'  Within  twenty-four  hours  in  acute  cases  there  are  rigors,  vertigo,  and 
general  uneasiness.  Tlien  follow  heat,  perspiration,  and  increased  rapidity 
of  pulse.  The  seat  of  inoculation  is  dusky,  indurated,  often  pustular ;  or  if 
it  had  been  before  secreting  pus,  the  discharge  ceases.  Radiating  from  this 
centre,  the  integument  is  distending  with  a  serous  effusion,  presently  to  be 
mmgled  with  thin  sanious  pus.  The  swelling,  generally  somewhat  elastic,  is 
hard  and  tense  over  enlarging  and  painful  glands.     The  blood,  deranging  the 

*  Some  intoroKting  nml  practical  example*  of  this  use  of  pre*»UTe  are  recorded  by  Mr. 
Hilton  *  On  ReMt  and  Pain/  lect.  vi. 
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heart's  aeiian,  is  ciroulated  violently  and  rapidly  through  the  system ;  exuding 
from  its  vessels,  as  in  purpura,  it  stains  the  surrounding  tissues,  forms  ecchy- 
moses  in  internal  organs,  or  is  poured  out  upon  mucous  surfaces,  and  is  then 
chiefly  removed  by  purging  or  vomiting.  In  another  twenty-four  hours  the 
patient,  flushed,  anxious,  restless,  even  delirious,  is  in  a  hopeless  condition, 
with  prostration  and  rapid  sinking.'^ 

This  is  an  excellent  and  faithful  description  of  the  most  rapid  and  most 
hopeless  cases  of  blood-poisoning,  such  as  occasionally  follows  on  dissection- 
wounds.  In  less  acute  cases,  the  symptoms  are  those  of  ordinary,  but  severe, 
traumatic  fever ;  and  sometimes  in  these  less  acute  cases  of  what  is  at  first 
diagnosed  as  septicffimia,  secondary  deposits  occur,  proving  the  identity  or  at 
least  the  close  similarity  of  septicaemia  and  pyaemia. 

The  disease,  however,  to  which  the  term  pyaemia  is  universally  apphed  is 
one  of  so  very  well-marked  a  character,  so  frequently  fatal,  and  when  fatal 
usually  marked  by  such  unmistakable  morbid  appearances,  that  it  is  very 
strange  how  it  could  have  escaped  the  observation  of  so  many  &mous  phy- 
sicians and  surgeons  down  to  the  time  of  Mr.  Amott.'  Its  accession  is 
usually  marked  by  very  definite  symptoms  of  fever — rigors,  recurring  at  in- 
tervals sometimes  so  regular  as  to  be  mistaken  for  ague,  and  usually  followed 
by  colliquative  perspirations ;  bilious  aspect  of  the  countenance,  the  so-called 
pyemic  jaundice,'  frequent  and  small  pulse,  and  numerous  other  symptoms, 
varying  vriih  the  part  on  which  the  stress  of  the  disease  falls.  Thus,  when 
the  circulation  of  the  brain  is  affected,  there  may  be  delirium  ;  of  the  intes- 
tines, diarrhoea  ;  of  the  lungs,  dyspncea,  and  so  on ;  but  very  commonly  the 
recurring  rigors  and  the  consecutive  perspirations,  marking  a  persisting  fever 
for  which  there  is  no  explanation  in  the  local  conditions,  are  the  only  promi- 
nent symptoms.  The  local  conditions,  indeed,  as  shown  by  the  state  of  the 
wound,  are  often  indistinguishable  from  those  of  an  ordinary  healing  ulcer, 
though  there  are  no  doubt  cases  in  which  the  granulations  turn  grey  and 
wither  and  the  discharge  becomes  ichorous.  The  state  of  the  tongue  is  also 
very  Tariable.  But  the  persistence  of  a  considerable  amount  of  fever  from 
day  to  day,  such  as  is  shown  in  the  accompanying  thermograph,  after  a  wound 
or  injury,  is  always  suspicious,  and  usually  indicates  the  absorption  of  poi- 
Bonoas  matter  into  the  blood.  In  fact,  unless  there  is  some  specific  affection, 
or  some  evidence  of  deep-seated  suppuration,  it  is  difficult  to  explain  the  oc- 
currence of  this  fever  otherwise.  A  comparison  of  the  thermometric  chart  on 
the  next  page  ^th  those  of  simple  traumatic  fever  (on  p.  19)  and  of  hectic  (on  p. 
88)  will  show  the  following  differences.  In  traumatic  fever,  which  depends  on  Tempera- 
the  application  of  a  definite  '  stimulus '  to  the  blood,  whereby  its  heat  is  raised  ^"^„"|^ 
above  the  normal,  there  is  a  more  or  less  abrupt  rise  so  long  as  this  stimulus 
acts  until  the  climax  is  reached,  when  it  is  succeeded  by  a  gradual  defer- 
vescence, and  the  temperature  comes  back  to  the  normal,  and  so  remains.  In 
hectic  there  is  a  recurrence  of  the  feverish  condition  regularly  once  or  twice 

1  *  HytiUm  of  Surgery/  2nd  ed.  rol.  i.  p.  264.  Let  the  reader  compare  with  this  the  accoimt 
fHTcn  by  Dr.  Bnrdon  Sanderson  of  septicaemia  as  produced  in  an  animal  by  the  injection  of  a 
irpttc  fioid  (*  Brit.  Med.  Joum.'  1877,  vol  ii.  p.  913). 

*  The  accurate  study  of  Pyaemia  may  be  said  to  date  from  the  essay  published  by  this 
mtrgwm,  '  On  the  Effects  of  Inflammation  of  Veins/  in  the  '  Med.-Chir.  Trans.'  vol.  xv.,  in 
the  jmr  1828. 

*  This  yellow  tinge  of  the  surface  in  pyaemia  is  not  usually  so  marked  or  so  uniyersal  as 
is  true  jmiudiee.  When  the  latter  symptom  is  well-marked  there  is  reason  to  suspect  secondary 
depont  in  the  lirer— though  this  is  not  always  found — sometimes  only  inflammatory  softening. 
Hee  Bittnyth,  '  New  Syd.  Soc's  Transl.'  ii.  63. 
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a  day  quickly  followed  by  sweating  &nd  a  fall  to  the  normal  temperature.  In 
pyaemia  there  is  a  constant  exaltation  of  the  natural  temperature,  but  with 
irregular  exacerbatione  (at  the  timesof  the  rigors),  the  temperatiore,  however, 
remaining  above  the  normal  all  the  time. 

The  local  suppurations  come  on  at  most  irregular  periods,  and  affect  the 
most  various  organs.  There  is  probably  no  organ  of  the  body  which  is  not 
sometimes  attacked  by  the  pytemic  inflammation,  though  the  liver,  lungs,  and 
joints  are  those  most  commonly  implicated.  The  symptoms  caused  by  these 
local  inflammations  are  often  very  slight.  Dyapntea  may  be  present  to  a  less 
or  greater  extent  when  the  pleural  cavity  or  lung  is  inflamed,  pain  under  the 
ribs  or  jaundice  m  affection  of  the  liver,  pain  and  redness  in  the  neighbourhood 
of  affected  joints ;  but  such  symptoms  are  usually  much  slighter  than  in 
healthy  inflammations,  and  pyemic  abscess  is  constantly  found  after  death  in 
organs  where  there  has  been  no  reason  to  suspect  it  during  life. 
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Pytemia  is  liable  to  follow  almost  every  injury  to  which  the  body  is  exposed, 
and  every  disease  by  which  decomposing  substances  can  be  presented  to  ab- 
sorbing surfaces.  But  there  is  no  doubt  that  it  is  caused  in  the  great  majority 
of  cases  by  injuries  in  which  the  vessels  of  bone  are  laid  open,  and  exposed  to 
the  contact  of  inflammatory  products,  and  by  such  injuries  or  diseases  as  affect 
the  main  veins.  Tims  compound  fractures,  excisions,  and  amputations  (which 
may  be  regarded  as  kinds  of  compound  fracture),  severe  contusions  and  con- 
tused wounds  producing  thrombosis  of  large  veins,  parturition  which  exposes 
the  great  venous  channels  of  the  uterus  to  the  contact  of  decomposing  matter, 
erysipelas,  diffuse  inflammation,  phagedena,  diffuse  or  acute  periostitis,  and 
acute  inflammation  of  the  interior  of  bones,  are  among  the  most  frequent  ex- 
citing causes  of  this  affection. 

The  moat  interesting  question  practically  in  coimesion  with  the  etiology 
of  pyemia  is  whether  and  how  far  it  can  be  caused  by  contagion.  Its  prevalence 
in  unhealthy  hospitals,  and  especially  lying-in  hospitals,  has  been  used  as  an 
argument  to  prove  that  its  main  cause  is  contagion,  and  this  view  has  been 
supported  by  the  alleged  fact  of  the  absence  of  pyemia  &om  private  practice. 
This  latter  allegation  has,  however,  been  satisfactorily  disproved.  Pyemia  ia 
certainly  met  with  in  private  practice,  and  Sir  J.  Paget  goes  so  far  as  to  say 
that  he  has  met  with  as  considerable  a  prevalence  of  pyemia  in  private  as  in 
pubUc  practice.  Nor  have  I  ever  seen  anything  in  hospital  practice  to  lend 
any  support  to  the  i-iew  that  pyemia  is  usually  propagated  there  by  contagion. 
Cases  of  pyemia  are  frequently  admitted  into  hospital,  and  I  have  never  seen 
it  spread  from  such  cases.  Nor  have  I  ever  been  able  to  verify  any  spread  of 
tlie  disease  from  the  sporadic  cases  which  originate  in  hospital,'  and  which  in 

'  Very  erruneoua  and  eiagg«mteil  stntcmenU  are  publUhed,  bb  to  tbe  eilent  to  vhii^ 
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St.  George's  are  never  isolated  in  any  way.  Without,  therefore,  denying  the 
contagiousness  of  pyflemia,  which  is  asserted  by  so  many  eminent  authorities, 
I  think  I  may  say  that  it  is  so  slight  as  to  be  easily  neutralised  by  proper  pre- 
cautions, at  least  in  a  general  hospital.  Among  those  precautions  the  most 
scrupulous  care  in  dressing  the  wounds  is  certainly  the  most  important. 

There  are  several  different  explanations  of  the  pathology  or  generation  of  Pathology 
pyemia,  but  of  these  the  one  which  was  first  accepted,  and  which  rested  on  ^  Py«™»*' 
the  great  authority  of  Gruveilhier — viz.  that  it  depended  on  the  passage  of 
pus-globules  into  the  blood — is  now  exploded.^  The  known  fact  that  pyaemia 
can  originate  spontaneously  when  no  pus  is  present  in  any  part  of  the  body 
would  alone  disprove  this  idea,  which  is  also  inconsistent  with  the  early 
morbid  anatomy  of  the  deposits. 

It  appears  now  to  be  admitted  that  the  essence  of  pyaemia  consists  in  the 
imbibition,  by  the  blood,  of  matters  in  a  state  of  putrefaction,  which  act  as  a 
ferment  on  the  blood,  and  cause  it  to  stagnate  in  the  capillaries.  To  this 
fermentation  is  due  the  feverish  condition  which  is  present  during  the  whole 
period  of  the  disease.  To  the  stagnation  of  the  blood  in  the  capillaries  of  the 
part  is  due  the  formation  of  the  secondary  deposits. 

The  original  stage  of  a  secondary  deposit  is  that  in  which  the  capillaries  or  Secondary 
veins  of  the  parts  are  loaded  with  coagulated  blood  (thrombosis),  and  to  this  ^^^^^ 
succeeds  an  inflammatory  stage  in  which  the  parenchyma  becomes  loaded  with 
the  products  of  inflammation,  and  with  blood  ('  haemorrhagic  infarct ')  to  which 
succeeds  suppuration,  and  so  an  abscess  results.  The  process  on  a  free  surface 
is  the  same,  though  the  details  may  be  somewhat  different,  the  inflammatory 
products  being  poured  out  on  to  the  surface  of  the  mucous  or  serous  membrane, 
soon  succeeded  by  a  collection  of  thin  pus  in  the  cavity. 

So  much  is  admitted  on  all  hands ;  the  more  difficult  questions.  What  is 
the  putrefying  material  9  and.  How  does  it  get  into  the  mass  of  blood  ?  are 
hardly  as  yet  settled.  It  seems  certain  that  it  frequently  results  from  plugging 
or  '  thrombosis '  of  some  distant  vein,  the  effect  of  injury  or  irritation.  This 
thrombus  may  decompose  and  break  down,  when  the  disintegrated  and  decom- 
posed fibrine  may  be  carried  into  the  venous  current,  as  shown  by  the  annexed 
diagram.  It  is  also  quite  conceivable  that  the  putrefying  discharges  on  the 
free  surface  of  a  wound  may  be  absorbed  into  the  blood  and  thus  excite  the 
same  consequences.  This,  however,  does  not  explain  the  cases  of  spontaneous 

pTxmia  prevails  in  our  Kurgical  hospitals  in  London.  I  have  referred  to  the  published 
Rrp<xrt«i  for  the  three  years  1874  to  1876,  from  St.  Bartholomew's  and  St.  Geojge's  Hospitals. 
At  St.  Bartholomew'B  I  find  that  there  were  in  those  three  years  in  the  surgical  wards 
tvetktj-two  casefl  of  pysemia,  six  at  least  of  which  originated  outside  the  hospital.  The 
finmltfr  of  tfurgical  patienta  in  these  three  years  was  9,730,  of  whom  518  died.  At  St.  George's 
io  the  same  three  years  there  were  eleven  cases  of  pyaemia,  three  of  them  originating  outside 
the  hofipital.  The  number  of  surgical  patients  in  these  three  years  was  5,651,  of  whom  315 
died.  Thw»  certainly  does  not  testify  to  any  prevalence  of  pysemia  from  contagion  in  either 
of  thoM  hospitals.  I  may  say  the  same  of  erysipelas.  The  total  number  of  cases  in  a  well- 
ordered  metropolitan  hospital  is  small — the  majority  originate  outside  of  the  hospital — and 
BO  spresdiog  of  the  disease  by  contagion  is  to  be  traced.  At  St.  George's  in  the  same  three 
T<ai»  100  cases  of  erysipelas  in  its  various  forms  originating  outside  the  hospital  were 
»lmitt«d,  and  ninety  originated  in  the  hospital.  This  refers  exclusively  to  the  surgical 
wdft.  CsMS  of  erysipelas  and  pysemia  are  to  be  found  also  in  the  medical  wards,  but 
aliDQNt  all  of  these  originate  out  of  the  hospital. 

*  Cmreilhter  s  explanation  was  founded  on  an  experiment  in  which  he  injected  a  globule 
of  merearj  into  a  vein  in  a  bone ;  the  globule  was  detained  in  the  lung  and  became  the 
tnclem  of  an  abscess.  Ho  concluded  from  this  and  other  experiments  that  the  pus-globules 
pMi  from  the  suppurating  surface  up  the  veins  in  the  name  ^"ay  as  this  globule  of  mercury 
did.  and  ai«  detained  in  the  capillaries  of  remote  organs,  generally  the  lung. 
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pytemia,  wbere,  without  any  known  injury  or  any  ulcerating  surface,  symptoms 
of  blood-poisoning  come  on,  followed  by  secondary  abscesses  in  various  parts. 

On  tliis  subject  Billroth  speaks  as  follows  : — 

'  At  present  there  is  probably  no  doubt  that  it  is  usually  due  to  reabsorption 
of  putrid  fluid  or  pus  ;  that  it  is  always  so  is,  indeed,  disputed.  Many  surgeons 
assert  that  pyeemia  very  frequently  results  from  miasma,  especially  from  a 
miasma  which  developes  from  the  wounds  of  many  patients  lying  together. 
This  view  is  based  chiefly  on  the  fact  that  where  many  severe  surgical  cases  he 
together  (as  in  large  hospitals,  especially  army  hospitals),  many  of  them  die 
of  pyemia,  and  that  even  mild  cases,  patients  with  cicatrismg  granulating 
wounds,  become  pyaBmic  under  such  circumstances.  This  is  no  place  for 
polemics,  hence  I  must  be  content  with  giving  you  my  own  views  on  the  sub- 
ject. I  can  entirely  agree  to  the  miasmatic  origin  of  pysemia,  if  by  miasma 
is  understood  what  I  understand  by  it  in  the  pre- 
sent and  some  other  cases,  namely,  dust-hke,  dried 
constituents  of  pus,  and  possibly  also  accompany- 
ing minute,  living,  very  small  organisms,  which  in 
badly-ventilated  sick-rooms  are  suspended  in  the 
air  or  adhere  to  the  walls,  bedclothes,  dressings, 
or  carelessly-cleaned  instruments.  These  bodies, 
which  are  in  some  respects  of  different  nature,  are 
usually  phlogogenous,  all  pyrogenous,*  when  they 
enter  the  blood.  Of  course  they  will  collect  chiefly 
where  there  is  the  best  opportunity  for  their  de- 
velopment and  attachment,  that  is,  in  badly  ven- 
tilated sick-rooms,  where  tlie  patients  are  carelessly 
attended,  where  there  is  deficient  cleanhness,  and 
the  patients  remain  some  time  in  the  same  apart- 
ments. It  is  impossible  to  say  whetlier  all  pus, 
moist  or  dry,  is  alike  injurious ;  experiments  on 
animals  give  us  no  information  on  this  point.  It 
is  possible  that  dry  pus,  as  well  as  moist,  acquires 
peculiarly  injurious  qualities  from  certain  minute 
organisms,  animal  or  vegetable.' ' 

The  patliological  anatomy  of  septicemia  and 
pyaemia  may  be  thus  very  summarily  described  : — 
1.  In  some  cases  (septicaemia)  no  distinctly  localised  appearances  are  dis- 
covered ;  the  spleen,  the  solitary  glands  of  the  intestine,  and  tlie  lymphatic 
glands  may  be  found  swollen,  the  blood  hardly  coagulated,  and  the  tissues 
prone  to  rapid  decomposition,  and  thereby  somewhat  altered  in  microscopic 
appearance.  2.  In  other  cases  (more  distinctly  pyemic)  the  appearances 
are  localised  in  the  synovial  and  serous  canties,  as  diffuse  sero-purulent 
inflammation  of  the  pleura,  pericardium,  peritoneum,  or  endocardium,  with- 
out any  perceptible  inflammation  of  the  organs  which  they  cover,  or  as 
similar  affections  of  the  joints.  Heiberg  notices  that  when  the  pyaemia  follows 
on  childbirth  (puerperal  fever)  such  inflammation  may  be  found  in  the  peri- 
toneum without  any  affection  of  the  walls  or  lining  of  the  uterus.     8.  In  the 

•  By  •  plilojrof;i.n«»U!* '  ia  mwint  *  cai)a]>le  of  exciting  local  inflammution  ; '  by  •  pyrugvnous*,' 
•  CJijuible  of  exciting  general  fever.'     i^  pp.  17,  18. 

■  Billputh,  *SupgieaI  Pathology/  tnitt»l.  by  Hackley,  pp.  358-9.  The  Syd.  Si»c.'»  Traitsl. 
vol.  ii.  pp.  59-60,  contuiiiA  tho  aamo  patwage,  but  the  mo»t  im{>ortaut  K'ntence  biu»  U-eo  reii- 
tlenxl  uniuteUigiblu  by  a  oiitftranslation. 


Via.  8.  Diiifrrain  of  a  Throiubus 
iu  a  rein.  From  Billroth, 
a.  Central  em  I  of  a  veiiuiiH 
tliroiubiifl  projecting  into  a 
lArK«  trunk,  b.  A  bnuoh 
uithoutthroniliiu;  the  bl«MMl 
fluwint(  tliroutrh  it  niay  de- 
tach iiml  carry  Into  the  cir- 
culiition  tho  end  of  the 
throuibiw  a. 
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third  form  the  morbid  material  shows  its  affinity  for  the  mucous  membranes, 
and  chiefly  that  of  the  alimentary  canal,  by  which  it  seems,  as  it  were,  to  seek 
for  elimination.  The  appearances  are  those  of  catarrh  of  the  membrane,  with 
swelling  of  the  solitary  and  agminate  glands.  This  is  the  form  which  is 
usually  seen  in  animals  after  the  injection  of  putrid  matter  into  the  blood.  4. 
The  fourth  form  is  tliat  in  which  numerous  metastatic  abscesses  are  formed, 
such  metastatic  abscesses  being  usually,  but  not  always,  preceded  by  embolic 
dots  in  the  minute  vessels. 

The  above  is  sununarised  from  a  very  able  tract  by  Heiberg,  of  Christiania,^ 
which  may  also  be  consulted  for  a  demonstration  of  the  presence  of  bacteria 
in  these  pyemic  deposits  and  in  all  parts  where  the  pyaemic  or  septicemic 
process  is  perceptible.  He  appears  to  regard  these  bacteria  as  in  some  way  an 
integral  part  of  the  matter  (the  '  materia  peccans,'  as  he  terms  it)  which  sets 
up  the  fermentative  action  in  the  blood ;  and  he%ndeavours  to  trace  the  bacteria 
aloi^  the  venous  and  the  lymphatic  system  from  the  point  of  inoculation  into 
the  general  mass  of  the  blood,  i.e.  to  the  great  veins  and  the  heart.  This  view 
would  explain  the  cases  of  apparently  spontaneous  pyaemia  as  being  instances 
where  the  morbid  matter  was  accidentally  implanted  on  some  part  of  the 
external  integument,  or  alimentary  mucous  membrane,  or  respiratory  tract 
accidentally  denuded  of  its  normal  epithelium ;  so  that  the  *  peccant  substance ' 
t  the  presence  of  which  is  indicated  by  the  bacteria)  is  allowed  to  find  its  way 
into  the  lymph-channels,  and  so  into  the  blood. 

At  the  same  time  it  must  be  admitted  that  our  knowledge  of  the  connection 
which  may  exist  between  the  bacteria  which  are  found  extensively  in  decom- 
posing fluids  and  tissues,  and  the  symptoms  (called  septicaamia,  pyaemia,  &c.) 
which  may  be  caused  by  the  absorption  of  putrefying  products,  is  at  present 
very  limited.  An  interesting  article  by  Panum,  of  Copenhagen,^  may  be 
referred  to  as  showing  that  such  putrid  fluids  retain  their  poisonous  properties 
after  undergoing  processes  by  which  all  bacteria  must  be  destroyed,^  and  that 
the  mode  of  their  action  is  much  more  analogous  to  that  of  some  compound 
diemical  product  than  to  the  propagation  of  an  animal  or  vegetable  parasite. 
But  even  if  the  bacteria  themselves  be  not  the  vehicles  of  the  poison,  there 
remains  the  possibiUty  that  the  bacteria  may  have  been  in  some  way  the  cause 
of  the  poisonous  property  of  the  matter.  And  this  possibility  Panum  admits, 
representing  it  hypothetically  by  the  assumption  that  the  *  putrid  poison  '  may 
be  the  secretion  of  the  bacteria ;  and  he  points  to  the  practical  fact,  which  is 
alcme  of  extreme  importance,  that  the  same  precautions  which  will  prevent 
the  development  of  bacteria  will  hinder  the  formation  of  the  poison. 

More  recently  this  subject  has  been  discussed  with  eminent  ability  by  Dr. 
Bnrdon  Sanderson,^  who  inclines  to  the  same  opinion  as  that  admitted  by 
Panom.  Dr.  Sanderson  believes  that  for  the  development  of  septicaemia  the 
ftctioD  of  bacteria  is  necessary ;  but  he  allows  that  it  has  been  proved  that 
bacteria  are  present  in  the  healthy  body,  and  in  the  secretions  of  wounds  which 
are  at  the  time  perfectly  free  from  unhealthy  action,  and  even  sometimes  in 
wounds  while  going  on  well  under  antiseptic  treatment.   From  these  facts,  as 

•  •  Die  Pncrpemlen  unci  Pyamlschon  ProccBs©.'     Leipzig,  1873. 

•  *  Dfefl  ptttrideGift,  die  Bakterien,  die  putride  Infection  und  die  Septiciiinie.'  Langenljeck'8 
•  Arrhir/  rol.  xvi.     1874. 

'It  hfttf  been  suggested,  however,  that  though  bacteria  themflolves  are  easily  destroyed, 
Tvt  their  uporw  or  seeds  may  resist  even  extreme  heat.  See  Dr.  Roberts's  interesting  lecture 
m  '  CooCttgiam  vivum/  '  Brit.  Med.  Joum.,*  1877,  vol.  ii.  p.  168. 

•  hectunn  on  the  Infective  Processes  of  Disease,*  'Brit.  Med.  Joum.'  1877,  vol.  ii.  and 
1878.  ToL  i. 
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well  as  from  the  results  of  experiment,  Dr.  Sanderson  is  led  to  the  conclusion 
that  the  rod-hke  bodies  properly  called  '  bacteria '  are  themselves  inert,  but 
that  their  disintegration  leads  to  the  formation  of  some  unstable  albuminous 
or  proteid  compound  accompanied  by  the  development  of  spheroidal  bodies,  or 
micrococci  (coccobacteria),  which  are  usually  found  held  together  by  a  scum 
or  glutinous  pellicle  on  the  surface  of  the  liquid  in  which  they  are  grown. 
Dr.  Sanderson,  however,  holds  that  in  practice  some  other  element  is  necessary 
for  the  generation  of  infection  in  the  body — that  the  soil  must  be  prepared,  as 
it  were,  for  the  seed  by  some  constitutional  change  or  some  change  in  the  mass 
of  the  blood.  He  adduces  experiments  which  render  it  probable  that  a  dis- 
integration of  the  white  corpuscles  of  the  blood  may  be  one  at  least  of  the  ways 
in  which  such  a  change  may  be  brought  about.  Dr.  Sanderson's  lectures  are 
worth  reading,  not  only  on  account  of  their  intrinsic  value,  but  as  originating 
a  kind  of  '  modus  vivendi  *  befween  the  germ-theory  of  disease  as  taught  by 
Lister  and  the  chemico-physical  theory  adopted  by  Billroth  and  other  eminent 
surgeons.  One  set  of  observers  would  assert  that  the  antiseptic  method  of 
dressing  obviates  pyaemia  by  hindering  the  growth  or  the  development  of  the 
bacteria  which  they  regard  as  the  originators  of  the  infective  process.  The 
others  would  say  that  the  antiseptic  and  all  other  good  methods  of  treatment 
prevent  pyemia  by  preventing  the  changes  without  which  the  bacteria  are 
harmless.' 

The  recent  investigations  of  Koch  should  be  at  any  rate  mentioned  here, 
though  as  yet  they  have  not  been  either  confirmed  or  refuted ;  so  that  they  are 
to  be  regarded  more  as  a  speculation  than  as  a  doctrine.  He  has  invented  a 
method  of  staining  and  of  illuminating  microscopic  preparations,  by  which 
the  minute  organisms  are  made  much  more  visible  than  used  to  be  the  case, 
and  he  would  on  this  account  reject  such  experiments  as  those  of  Panum 
above  quoted,  as  being  deficient  in  the  fundamental  proof  of  the  absence  of 
bacteria.  The  great  outcome  of  his  experiments  is,  that  blood-poisoning 
or  septicflemia  is  to  be  divided  into  two  classes  :  firsts  *  septic  intoxication,'  a 
disease  caused  by  the  poisonous  properties  of  putrefying  fluid  imbibed  (or 
injected)  into  the  blood.  This  is  analogous  to  any  other  form  of  poisoning  in  the 
fact  that  the  symptoms  vary  in  intensity  with  the  amount  of  the  dose ;  and  it 
is  in  no  respect  contagious  to  others  or  auto-infective.  The  second  is  the  true 
'septic  infection'  in  which  a  poison  is  developed  in  the  blood,  resembling  the 
poisons  of  the  zymotic  fevers  in  the  fact  that  the  smallest  dose  of  it  will  poison 
the  whole  mass  of  the  blood,  and  so  contagious  that  the  least  scratch  with 
a  scalpel  contaminated  with  the  blood  of  an  infected  animal,  will  set  up  the 
disease  in  a  second,  and  similarly  in  a  third,  and  so  on  through  a  series  of 
any  length.* 

Koch  also  comiects  these  phenomena  with  the  presence  of  certain  bacilli,  as 
cause  and  effect,  but  perhaps  enough  has  been  said  (on  p.  7)  on  that  subject 
in  the  present  condition  of  our  absolute  knowledge. 
Diagnosifl  The  diagnosis  of  pyemia  is  not  by  any  means  easy  in  all  cases,  or  even 

^^  '  possible  at  first,  since  its  early  symptoms  are  identical,  or  nearly  so,  with 
those  of  the  severer  forms  of  traumatic  fever.  Indeed,  there  can  be  little  doubt 
that,  since  they  are  due  to  similar  causes,  there  is  no  essential  difference  be- 
tween a  case  of  acute  traumatic  fever  and  one  of  the  so-called  septicfemia,  nor 
does  post-mortem  examination  detect  any  difference  in  their  effects.    But  the 

»  See  also  the  debate  at  I  ho  Pathulogiail  S<)ciety,  reported  in  the  '  Brit.  Med,  Journ.'  April 
10,  24,  and  May  8.  1875. 

»  Koch,  op.  cit.     Clutton,  'Syrt.  of  Surg.'  3rd  ed.  vol.  i.  p.  182. 
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characteristic  difference  between  these  forms  of  wound-fever  is  this,  that  in 
the  simple  traumatic  fever  there  is  a  distinct  rise  up  to  the  climax  and  a  distinct 
defervescence  and  return  to  health.  Recurring  traumatic  fever  is  only  a  re- 
petition of  this  process,  usually  due  to  a  repetition  of  the  irritation,  as  from 
retained  matter  or  impacted  foreign  body.  In  the  constitutional  infections,  on 
the  other  hand,  to  which  the  names  of  septicaemia  and  pyaemia  have  been  given, 
there  is  no  such  definite  course  of  the  fever.  The  temperature  maintains  itself 
above  the  normal,  and  is  exacerbated  from  time  to  time  when  the  rigors  take 
place,  falling  again  as  the  sweating  goes  on.^  It  is,  then,  by  this  course  of 
the  temperature,  or  by  the  recurring  rigors  and  sweats  which  are  its  more 
palpable  indications,  that  we  diagnose  pyaemia  previous  to  the  occurrence  of 
visible  deposits  or  internal  inflammations,  recognisable  by  their  symptoms. 

The  prognosis  of  pyaemia  is,  as  a  general  rule,  very  bad ;  that  recovery  does  PrognoaiB. 
ensue,  however,  we  have  the  most  ample  proof,  and  it  appears  to  occur  more 
frequently  in  cases  of  spontaneous  pyaemia  than  in  those  of  traumatic  origin, 
and  is  always  more  probable  the  more  chronic  is  the  course  of  the  symptoms. 

The  treatment  of  pyaemia,  like  that  of  traumatic  fever,  really  resolves  itself  Treatment 
into  prophylaxis,  as  to  which  enough  has  been  said  above.  None  of  the  various 
plans  of  specific  treatment  which  have  been  proposed,  as  by  quinine,  mercury, 
alcohol,  or  opium,  appears  to  exert  the  least  real  influence  on  the  disease  itself. 
All  that  can  be  done  is  to  support  the  patient*s  strength,  and  treat  the  symp- 
toms as  they  occur.  When  abscess  forms  in  an  accessible  situation  it  should 
be  opened,  but  not  by  too  free  an  incision. 

The  above  description  apphes  to  acute  pyaemia  as  we  ordinarily  see  it,  Chronic 
especially  in  surgical  practice,  as  occurring  after  severe  injuries,  particularly  Py"™**- 
those  in  which  bones  are  involved.  It  is  an  acute  disease,  and  its  course  is 
usually  to  be  reckoned  by  days,  rarely  extending  to  some  weeks.  But  pyaemia 
occurs  also  in  a  chronic  form,  of  which  Sir  J.  Paget  has  given,  in  the  paper 
which  commences  the  first  volume  of  the  *  St.  Bartholomew's  Hospital  He- 
ports,'  an  excellent  description,  and  some  very  striking  instances,  in  one  of 
which  the  symptoms  were  protracted  over  three  years.  The  essential  features 
of  this  form  are  similar  to  those  of  acute  pyaemia,  and  with  proper  attention 
tlie  diagnosis  can  usually  be  estabhshed ;  but  the  resemblance  both  to  rheu- 
matism and  to  hectic  fever  is  much  greater  than  in  the  acute  disease,  especially 
to  hectic,  which  in  fact  may  supervene.  The  disease  is  not  so  dangerous  as 
the  acute  affection,  and  it  is  frequently  spontaneous,  or  at  least  independent 
of  any  traumatic  cause.  Sir  J.  Paget  has  noticed  that  *  the  local  evidences  of 
ehronic  are  more  frequently  than  those  of  acute  pyaemia  seated  exclusively  or 
ehiefly  in  different  parts  of  the  same  tissues  [as,  for  instance,  if  occurring  as  a 
consequence  of  disease  of  a  bone,  all  the  secondary  inflammations  may  affect 
the  osseous  system  only] ;  that  they  are  more  frequent  in  the  trunk  and  limbs 
dian  in  internal  organs,  and  when  seated  in  the  veins  are  most  frequently 
found  towards  the  close  of  the  disease. *  And  he  adds  a  most  important  practical 
point,  in  which  chronic  pyaemia  agrees  with  hectic,  viz.,  that  in  this,  as  in 
hectic,  the  removal  by  operation  of  the  seat  of  the  original  disease  is  frequently 
M>  beneficial  that  it  becomes  the  surgeon's  duty  to  perform  the  operation, 
whilst  in  the  acute  stage  of  pyaemia  operations  almost  always  deprive  the 
patient  of  the  faint  chance  of  life  he  might  otherwise  have. 

Clearly  distinguished  from  the  previous  forms  of  fever,  which  all  run  a  Hectic 

levCia 
<  See  the  thermograph  of  pyemia,  supra,  p.  32 ;  and  of  traumatic  fever,  p.  19. 


88  COMPLICATIONS   OF  WOUNDS. 

definite  comae,  is  the  feverisliconditiou  called  '  hectic'  or 'suppurative'  fever,' 
wliich  runa  no  definite  course,  and  tends  to  death  by  exhaustion.  It  is 
generally  caused  by  profuse  and  long- continued  suppuration,  but  may  be 
occasioned  by  anything  which  causes  a  greater  expenditure  of  the  elements 
of  nutrition  than  can  be  supplied  to  the  blood. 

Its  symptoms  are  arranged,  for  convenience  of  description,  into  three 
stages,  between  which,  however,  there  is  no  exact  separation  : — 


In  the  first  stage  there  is  loss  of  flesh,  varying  and  feeble  pulse,  the  skin 
is  dry  and  becomes  hot  towards  evening,  when  the  patient  feels  cliilly,  and  the 
general  temperature  rises ;  there  are  profuse  night-sweats  with  morning  re- 
missions ;  the  tongue  is  clean  and  red. 

In  the  second  stage  the  emaciation  is  greater,  the  hectic  flush  begins  to 
appear  (that  is  to  say,  a  circumscribed  red  hlush  on  the  cheek  strongly  con- 
trasted with  the  clear  pallor  of  tlie  complexion,  and  lasting  so  long  as  the  hot 
state  continues),  the  night-Bweats  are  much  more  profuse  --'colliquative,'  as 
they  are  termed— and  there  is  often  diarrhcca ;  the  rise  of  temperature  at 
night  is  more  marked  to  the  thermometer :  '  the  urine  after  the  sweating 
will  be  found  to  contain  increased  quantities  of  urea,"  cliloride  of  sodium, 
sulphuric  acid  and  water.'     (Croft.) 

The  third  stage  is  one  of  still  more  marked  exhaustion  and  failing  powers  ; 
the  pulse  feebler  and  more  rapid,  the  skin  dry  and  scaling,  the  motions  loose 
and  sometimes  passed  involuntarily,  the  urine  offensive,  the  mouth  aphtlious ; 
the  chills  and  sweats  are  more  firequeut,  occurring  sometimes  twice  in  the 
twenty-four  hours;  the  legs  become  cedematous,  hed-soresare  apt  to  form.  In 
some  cases  consciousness  gradually  departs  before  deatli.  The  patient  dies 
very  gradnaUy,  sometimes  almost  imperceptibly. 

This  condition  differs  entirely  from  traumatic  fever,  suice  it  does  not 
depend  on  any  definite  irritation,  and  runs  no  definite  course;  and  from 
pyemia  in  the  same  particulars,  and  also  in  the  absence  of  any  imbibition  of 
poisonous  materials  by  the  blood. 

The  treatment  of  hectic  must  generally  be  directed  merely  to  keeping  the 
patient  alive,  in  the  hope  that  the  source  of  suppuration  will  dry  up,  and  on 
the  cessation  of  the  cause  the  hectic  fever  will  subside.  But  there  are  a  few 
oases,  mainly  those  of  suppurating  joints  and  bones  of  tlie  limbs,  in  which  the 
source  of  suppuration  can  be  removed  by  operation,  and  if  tliis  is  to  be  done, 
it  should  always  be  done  as  early  as  possible  in  the  disease.  At  later  stages 
the  patient  is  too  weak  to  bear  the  shock  of  an  operation.  In  the  majority  of 
oases  where  the  source  of  this  disease  cannot  be  removed  (of  which  tlie  hectic 
ensuing  on  psoas  abscess  is  a  familiar  example)  the  patient's  strength  must  be 
supported,  and  albuminous  materials  supplied  to  the  blood  while  the  disease  is 

'  Hillroth  )uw  nppliod  the  term  'iiu|ipurHtiTe  fever'  hIho  In  [iwiniii. 

'  In  kll  Ihiiw  feveni  [i.e.  in  nil  tnumslic  ami  nuppiirative  fi-veni]  ih*  qiunllly  of  HI**  in 
ntnj'a  )(Rstlj  inrrraiiHl,  ■□()  fEruenillj  pxoih'iIb  the  ijiiniililv  iif  riitnip'ii  niiiiBinH)  in  the 
fond.     At  the  nme  lime  rhe  wight  uf  the  biidy  decreiMM  cuiwiilvnililf .     Billnxh,  ii.  tO. 
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passing  over.  Small  quantities  of  nourishing  food,  wine  or  beer,  repeated  as 
often  as  the  patienlfcan  bear  it  without  making  too  strong  calls  on  his  digestion, 
quinine,  solphnric  aoid,  and  iron  to  check  the  feverish  exacerbations  and  the 
sweats,  and  opinm  to  stop  the  diarrhoea  and  procure  sleep,  are  the  chief  in- 
dications of  treatment. 

Long-continued  suppuration  may  also  prove  fatal  by  inducing  disease  of  the  Suppura- 
abdominal  viscera,  chiefly  the  kidneys,  liver,  and  spleen.  It  is  now  universally  ^n^eration 
admitted  that  the  condition  which  was  originally  described  as  ^  waxy,'  or  '  lar-  of  viscera. 
daceous '  disease  of  these  viscera,  and  afterwards,  not  very  correctly,  as  '  amy- 
loid degeneration,'  is  often  caused  by  long-continued  suppuration,  and  this  de- 
geueration  of  the  hver  and  kidneys  is  a  frequent  cause  of  dropsy  and  thereby 
of  death  in  patients  labouring  under  exhausting  suppuration,  whether  with  or 
without  hectic  fever.  Dr.  Dickinson,  to  whom  we  owe,  I  beheve,  our  first  ac- 
curate statement  of  the  cause  of  this  degeneration,'  traces  its  production  to  the 
great  loss  of  the  alkaline  salts  of  potash  and  soda  from  the  blood  in  order  to 
form  pns.  He  points  out  that  the  alkalinity  of  pus  is  due  to  its  containing 
about  twice  the  quantity  of  the  salts  of  potash  and  soda  which  are  contained 
in  the  serum  of  blood ;  that  the  waxy  or  lardaceous  viscera  always  contain  a 
decidedly  smaller  quantity  of  such  salts  than  are  contained  in  the  healthy 
Tiscera,  and  that  the  so-called  '  amyloid '  reaction  may  be  artificially  manu- 
faeiored  by  depriving  fibrine  of  the  alkaJi  with  which  it  is  naturally  combined. 
From  which  he  concludes  that  the  loss  of  alkali  from  the  blood,  through  long- 
eontinaed  suppuration,  disposes  to  the  deposit  around  the  minute  vessels  in  the 
affected  organ  of  the  substance  displaying  this  so-called  '  amyloid '  reaction. 
At  any  rate,  I  think  the  fact  is  now  certain  that  long-continued  suppuration 
does  produce  such  waxy  degeneration,  and  in  this  way  may  indirectly  cause 
death — an  additional  motive  for  ridding  the  patient  of  the  source  of  incurable 
Boppnration,  whenever  that  is  possible. 

The  term  erysipelas  is  appUed  to  a  spreading  inflammation  of  the  skin,  E]7Bipeia8. 
nmeoas  membrane,  or  connective  tissue  beneath  them ;  and  the  disease  is 
divided  into  two  chief  varieties — simple  or  cutaneous  erysipelas,  in  which 
only  the  skin  or  mucous  membrane  is  implicated,  and  phlegmonous  erysipelas 
or  diffuse  inflammation,  in  which  the  connective  tissue  is  the  part  mainly 
iuTolved.  Some  writers  also  describe  a  third  variety — difiPase  cellulitis — in 
eases  where  the  integument  is  not  uiflamed  at  all ;  for  instance,  the  diffuse 
inflammation  of  the  pelvic  cellular  tissue  which  sometimes  follows  surgical 
operatioDS. 

Erythema  is  an  affection  having  much  resemblance  to  erysipelas,  but  differ- 
ing from  it  in  the  fact  that  in  erythema  there  is  no  necessary  constitutional 
complication,  and  that  the  redness  of  erythema  is  not  accompanied  by  any  de- 
finite sign  of  inflammatory  exudation,  which  is  always  the  case  in  erysipelas. 

Erythema  is  usually  a  mere  local  affection,  and  might  perhaps  be  appro-  Erythema. 
firiaiely  enumerated  amongst  the  skin-diseases ;  but  as  it  is  advisable  for 
pqipoees  of  diagnosis  to  state  its  distinctive  features  in  this  place,  I  will  here 
vamikm  its  chief  varieties  and  their  treatment.  Erythema  is  defined  as  a 
soperfieial  redness,  from  injection  of  the  capillary  vessels  of  the  skin.  As  in 
erjmpelBS,  the  redness  disappears  on  pressure,  and  in  some  cases  it  is  accom- 
puiied  by  a  little  thickening  of  the  tissues  of  the  skin.  In  some  forms  of 
erjibemsLf  however,  this  thickening  or  oedema  is  the  cause  and  not  the  conse- 

»  •  Med.-Chir.  Trans.'  vol.  1.  p.  39. 
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queDce  of  the  injection ;  the  latter,  in  fiact,  is  due  to  passive  and  not  to  active 
congestion.  Such  is  the  case  in  the  E.  laeve  or  cedematosum,  the  redness  of 
(Bdematous  skin ;  and  this  is  be  remedied  mainly  by  position,  the  removal 
of  any  cause  of  obstruction,  warm  astringent  lotions,  and  the  cautious  and 
dexterous  application  of  pressure.  E.  intertrigo  is  somewhat  allied  to  this ; 
it  is  the  redness  which  attacks  the  surface  where  large  folds  of  skin  and  fat 
rub  against  each  other,  as  in  the  pendulous  bellies  of  very  fat  people,  or  in 
the  groins  of  infants.  The  scorch  of  a  sunburn  or  other  irritant  is  somewhat 
of  the  same  kind.  Cleanliness,  the  avoidance  of  friction,  powdering  the  part,  and 
brushing  it  with  nitrate  of  silver  lotion  or  some  other  astringent,  will  relieve  it. 
There  are  many  other  forms  of  erythema  which,  though  they  are  in  them- 
selves local,  yet  own  a  general  cause.  The  most  obvious  and  familiar  instance 
of  this  is  the  *  chloroform  or  ether-rash,'  wliich  is  so  often  seen  on  the  chest  and 
other  parts  in  young  people  of  delicate  skin — a  slight  erythematous  eruption 
which  very  quickly  fades  away.  The  late  Dr.  Murray  observed  often  a  swollen 
condition  of  the  thyroid  gland  during  its  appearance.  This  of  course  requires 
no  treatment.  In  other  cases  erythema  fugax  appears  as  a  consequence  of  in- 
digestion, especially  from  eating  shell-fish  or  pork,  in  persons  to  whom  suck 
food  acts  in  a  poisonous  manner,  or  as  a  complication  of  various  diseases  in 
which  the  digestive  system  is  disturbed.  The  knowledge  of  the  cause  pointa 
out  the  treatment. 

.  Tliere  are  other  special  forms  of  erythema  which  are  more  persistent,  and 
which  more  nearly  approach  the  characters  of  the  definite  skin-eruptions, 
especially  roseola.  Such  are  the  Erythema  circinatum  and  marginatum, — 
definite  rings,  patches,  or  spots  of  redness,  very  hardly  if  at  all  distinguished 
from  roseola  when  occurring  in  a  similar  form ;  Erythema  papulatimi,  in  which 
the  spots  are  raised  up  into  a  sort  of  pimple ;  Erythema  tuberculatum,  in 
which  the  prominence  of  the  spots  is  greater,  and  in  wliich  they  are  more 
persistent.  This  form  is  usually  seen  as  a  symptom  in  the  debility  of  fevers. 
It  forms  the  transition  to  the  Erythema  nodosum,  which  is  not  uncommon 
as  a  substantive  disease. 

Erythema  nodosum  differs  so  much  from  the  usual  forms  of  erythema  that 
it  is  doubtful  whether  it  ought  to  be  included  among  them  or  classed  with 
affections  of  the  lymphatic  system.  It  occurs  in  the  form  of  raised  patches 
or  tubercles  of  a  red  or  reddish-yellow  colour,  and  somewhat  tender  to  the 
touch ,  sometimes  accompanied  with  a  good  deal  of  smarting  pain.  The  patches 
are  generally  about  the  size  of  half  a  nut,  sometimes  as  large  as  the  fist.  They 
are  seated  most  commonly  on  the  legs,  but  they  may  affect  any  other  part ;  and 
Hebra  speaks  of  cases  in  wliich  as  they  disappear  at  one  part  they  occur  at 
another  till  the  whole  body  has  been  implicated.  They  never  suppurate,  and 
the  redness  of  the  individual  tubercles  never  spreads  to  the  skin  around  them, 
a  character  which  is  peculiarly  distinctive  of  erythema  nodosum.  '  It  is  very 
probable,*  says  Hebra,'  '  that  in  its  pathological  anatomy  E.  nodosum  is  allied 
to  absorbent  inflammation,  and  likewise  to  tlie  erysipelatous  diseases,'  and  the 
same  thing  may  perhaps  be  said  also  of  the  other  erythemata.  Indeed,  it 
admits  of  no  doubt  whatever  that  the  morbid  process  concerned  in  some  cases 
of  Erythema  nodosum  is  essentially  an  inflammation  of  the  lymphatic  vessels.* 
The  disease  more  often  affects  young  women  suffering  from  menstrual  irregu- 
larities  than  any  other  class  of  persons,  though  men  suffer  from  it  also,  and 

'  *  DiKfttfttit*  of  the  Skin/  tranjdHtcil  for  the  New  Syd.  8oc.,  vol.  i.  p.  291. 
*  We  nhall  am  presently  how  chwe  ia  the  connection  l>etwe(*n  eryHi|)elnii  and  inflammation 
of  I  lie  alworl)enti«. 
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cliildren  sometimes.'  It  ie  usually  connected  with  some  obvious  disturbance 
of  health,  and  may  be  accompanied  with  more  or  less  symptomatic  fever.  The 
treatment  consists  in  the  restoration  of  the  general  health,  and  in  alleviating 
the  pain  hy  position  and  by  mild  soothing  warm  apphcations. 

We  must  now  turn  to  the  varieties  of  erysipelas,  which  are  distingoished 
from  these  various  forms  of  erythema  both  by  the  local  characters  of  the 
eruption  and  by  the  presence  of  a  definite  form  of  general  fever. 

The  cutaneous  or  simple  erysipelas  is  a  spreading  inflammation  of  the  aur-   CataacouE 
face  of  the  skin,  with  thickening  of  its  tissue,  and  sometimes  considerable   ^"'l"  " 
pnffineas  of  the  snbcutaneoQS  parts.     This  puffiness  is  especially  marked  in 
erysipelaa  of  the  face,  where  the  features  swell  so  much  and  so  rapidly  that  the 
patient  is  quite  irrecognisable  in  a  few  hours,  and  loses  all  power  of  vision  from 
(he  swelling  of  his  eyelids.     The  redness  of  erysipelas  is  usually  of  a  bright 
tint,  often  mottled,  dlsappearii^  on  pressure ;  it  has  a  defined  border,  which, 
inwerer,  sliifts  continually  as  the  eruption  advances  or  recedes,  and  the  sur- 
iaee,  especially  on  the  face,  is  often  studded  with  vesicles  or  blebs.    There  is 
oAen  a  ^ood  deal  of  tingling  pain  in  the  part,  and  swelling  of  the  absorbent 
gUada  IB  a  very  common  phenomenon.     In  fact,  the  glands  have  often  been 
ftmad  enlarged  before  the  eruption  shows  itself ;  and  if  these  enlarged  glands 
be  more  carefully  examined,  tenderness 
will  often  be  detected   in    the  course  of 
the    lymphatics   which    lead    to    them. 
These  symptoms  are  only  the  local  mani- 
festations of  a  general  disorder  of   the 
system,  as  shown  by  the  fever  which  ac- 
companies them.   There  is  almost  always 
a  rigor,  often  several,  at  the  commence- 
ment  of    an    erysipelatous   attack ;    the 
tongue  is  usually  coated  and  often  dry, 
the  pulse  rapid,  the  patient  restless  and 
feverish,  appetite  bad,  bowels  constipated, 
irine  bigb-coloored  and  often  slightly  albuminons. 

The  rise  in  temperature,  as  seen  in  the  annexed  thermograph,  is  often 
tery  abrupt,  and  the  defervescence  frequently  as  rapid.  The  course  of  the 
l«mperatare  in  uncomplicated  erysipelas  (such  as  is  shown  in  the  chart) 
differs  from  that  in  traumatic  fever  in  running  a  much  less  regular  course, 
and  osaally  subsiding  more  rapidly  and  abruptly  ;  and  &om  that  in  pyffimia 
ID  not  presenting  those  constant  exacerbations  and  depressions  which  mark 
the  rigors  and  sweats  of  pyiemia.  But  erysipelas  so  frequently  supervenes 
on  traumatic  fever,  and  is  so  frequently  complicated  with  local  and  general 
disturbances  {notably  with  the  formation  of  abscess  and  with  the  transition 
to  pyemia),  that  its  temperature-curves  vary  very  considerably. 

There  is  an  interval  between  the  first  feverish  symptoms  uid  the  appear- 
aoee  of  the  rash  which  is  said  sometimes  to  be  as  long  as  four  days,  but  which 
I  think  iM  rarely  more  than  twenty -four  hours.  The  fever  ought  to  subside  con- 
aderably  in  a  few  days.  If  the  pulse  and  temperature  keep  up  beyond  about 
ten  days,  and  particularly  if  there  is  a  rapid  and  considerable  rise  after  a  week, 
the  nse  may  be  expected  to  terminate  fatally,  though  I  have  seen  exceptions 
to  this  rule.  Disturbances  of  digestion  are  very  common  in  erysipelas,  so 
that  sometimes  the  raah  is  mixed  more  or  less  with  the  colour  of  bile,  and  the 
disease  in  childhood  will  bs  found  related  hy  Dr.  Qoodhart,  'Ou^'v 


42 


COMPLICATIONS  OF  WOUNDS. 


Phleg- 

monous 

ervRipelM 

or  diflfiise 

i'elluhir  in- 

flamma- 

tif»n. 


conjanctivffi  are  slightly  jaundiced,  and  tliis  is  sometimes  described  as  '  bilious 
erysipelas/  though  it  hardly  seems  to  require  a  separate  name.  Conversely, 
bilious  disturbance  is  occasionally  an  exciting  cause  of  erysipelas,  so  that 
persons  predisposed  are  very  liable  to  have  an  attack  of  erysipelas  from  dis- 
turbance of  tlie  liver.  Erysipelas  lasts  an  uncertain  time,  generally  fading 
gradually  and  disappearing  with  desquamation  of  the  epidermis ;  but  some- 
times vanishing  suddenly  in  one  part  of  the  body  to  appear  in  another  ^erra/tc 
erysipelas.  Suppuration  often  follows  in  the  cellular  tissue,  or  in  the  glands 
which  were  originally  inflamed.  There  are,  again,  cases  in  which  no  pre- 
liminary affection  of  the  lymphatics  or  of  the  glands  precedes  the  attack  of 
erysipelas,  but  in  wliich  the  erysipelas  itself  originates  the  inflammation  of 
the  absorbents.  In  fact,  the  connection  between  spreading  erysipelatous  in- 
flammation of  the  skin  and  the  similar  inflammation  of  the  absorbents  is, 
as  might  have  been  anticipated,  an  extremely  close  one  ;  and  this  illustrates 
what  was  said  above  of  the  close  connection  between  erythema  nodosum, 
erysipelas,  and  absorbent  inflammation.  As  the  case  progresses  the  con- 
stipation often  passes  into  diarrhoea,  the  feverishness  gives  way  to  lassitude 
and  exhaustion,  and  death  by  asthenia  is  threatened. 

Kinds  of  cutaneous  erysipelas, — Numerous  varieties  have  been  described 
by  authors,  more  indeed  than  there  is  any  practical  necessity  for  distinguish- 
ing. I  see  no  object  in  describing  as  distinct  varieties  more  than  the  E. 
ambulans^  in  which  the  rash  spreads  rapidly  over  the  greater  part  of  the 
whole  body ;  the  E.  erraticum,  in  which  it  leaves  one  part  to  appear  in  anotlier ; 
and  the  E.  metastaticum^  in  which,  after  the  subsidence  of  erysipelas  of  the 
skin,  an  affection,  presumed  to  be  of  an  erysipelatous  nature,  is  developed  in 
internal  organs,  which,  however,  is  certainly  very  rare,  if  indeed  it  has  any 
existence  apart  from  general  blood-poisoning. 

In  phlegmonous  erysipelas  the  skin  is  less,  and  the  subjacent  cellular  tissue 
much  more,  affected  than  in  the  simple  cutaneous  form,  not  that  in  the  latter 
the  cellular  tissue  is  usually  quite  unaffected,  as  the  swollen  features  of  ery- 
sipelas of  tlie  face  show.  The  general  symptoms  of  phlegmonous  erysipelas 
or  *  diffuse  inflammation '  are  much  the  same  as  those  of  cutaneous  erysipelas, 
but  more  intense ;  the  redness  is  usually  deeper  in  colour,  the  skin  more 
brawny,  and  tlie  part  is  oedematous  and  sometimes  very  tense.  In  a  few  days 
it  becomes  boggy,  from  the  formation  of  matter.  This  is  often  accompanied 
by  renewed  rigors,  and  the  skin  frequently  sloughs,  sometimes  to  a  very  great 
extent.  Thus  I  have  seen  the  whole  scalp  perish,  exposing  the  entire  vertex 
of  the  cranium  in  a  case  of  diffuse  inflammation  of  the  head.  The  destruction 
from  suppuration  and  sloughing  often  extends  very  deeply  and  very  far,  opening 
into  the  joints,  destroying  muscles,  exposing  bones,  &c. 

Diffuse  cellulitis  is  a  variety  of  this  in  which  the  skin  is  almost  or  entirely 
exempt,  or  wliich  attacks  tlie  cellular  tissue  in  a  part  where  there  is  no. skin. 
In  some  forms,  especially  in  those  rapidly  fatal  cases  which  have  been  known 
to  follow  dissection-womids,  the  disease  evidently  has  a  very  close  relationship 
to  pyemia,  and  the  rapid  occurrence  of  death  shows  tliat  the  general  mass  of 
the  blood  is  affected.  In  such  cases  it  does  not  necessarily  spread  from  the 
wound,  but  appears  at  a  remote  part  of  the  limb,  or  even  on  the  opposite  side 
of  the  body.  And  in  other  cases  diffuse  cellulitis  accompanies  or  precedes 
traumatic  gangrene,  the  limb  being  mottled  with  patches  of  a  dark  red  colour, 
which,  when  cut  into  (in  amputation,  for  example),  are  seen  to  consist  of 
patches  of  cellular  tissue  loaded  with  serum  and  a  dark-coloured  sanious  lymph. 
The  inflamed  cellular  tissue  in  such  cases  rapidly  sloughs,  involving  tlie  skin 
in  its  destruction. 
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The  causes  of  erysipelas  may  be  separated  into  the  predisposing  and  the  Causes  of 
exciting.  The  most  common  predisposing  cause  seems  to  be  bad  air.  Hence  ^^^^^  **** 
the  great  prevalence  of  the  disease  in  ill-ventilated  hospitals,  and  to  a  less 
extent  even  in  those  whose  ventilation  and  other  arrangements  are  as  good 
as  our  present  knowledge  enables  us  to  make  them.^  Habitual  intemperance, 
bad  diet,  visceral  disease — especially,  as  it  appears,  disease  of  the  kidneys — 
are  all  undoubted  predisposing  causes.  And  many  people,  without  any  such 
definite  predisposing  causes,  have  a  constitutional  predisposition  to  erysipelas 
(particularly  of  the  head  and  face),  which  will  show  itself  in  them  on  the 
slightest  exciting  cause,  or  even  with  no  obvious  cause  whatever. 

Tlie  exciting  cause  of  erysipelas  is  very  commonly  a  wound,  and  it  is  es- 
peciaUy  common  after  lacerated  wounds  of  the  lower  extremities  and  scalp, 
in  the  latter  case  very  often  in  the  phlegmonous  form  (see  Injuries  of  the 
Head).^  It  is  very  liable  to  occur  after  puncturing  or  scarifying  dropsical 
parts.  A  current  of  cold  air  on  the  head,  cold  to  the  loins  during  menstrua- 
tion, any  sudden  chill,  over-exertion  or  errors  in  diet,  will  sometimes  be  fol- 
lowed by  an  attack  of  erysipelas  in  those  predisposed  to  it.  There  are  also 
causes  which  are  sometimes  classed  separately  as  efficient  causes,  inasmuch  as 
they  are  looked  on  as  really  producing  the  disease,  while  the  others  only  pre- 
pare the  system  for  it.  Such  are  poisoned  states  of  the  atmosphere,  of  the 
precise  nature  of  which  we  are  ignorant,  but  where,  as  is  beheved  by  some, 
germs  are  conveyed  by  the  air  which  sow  the  disease,  as  it  were,  on  wounds 
in  persons  predisposed  to  it,  or  where  some  material  passes  into  the  blood 
which  excites  the  disease  during  its  elimination.  Many  pathologists  beUeve  (Connection 
that  the  efficient  cause  of  erysipelas  is  the  contagion  of  bacteria,  and  their  bacTeria 
pusage  into  the  blood,  and  it  seems  at  least  certain  that  very  frequently  *J^^  ^^y- 
bacteria  may  be  found  both  in  the  blood  and  in  the  tissues.     They  are  found 

*  I  cannot  Imt  protest  against  the  assumption  involved  in  the  terms  ' hospital  erysipelas' 
Aivl  *  hospital  diseases '  an  descriptive  of  the  complications  of  wounds.  Such  complications 
Are  met  vith,  it  is  true,  most  commonly  in  hospitals  for  the  simple  reason  that  wounds  are 
aim  met  with  most  commonly  there ;  but  they  occur  very  frequently  in  private  practice,  even 
Qader  the  most  favourable  circumstances,  and  they  have  never  really  been  proved  to  be  re- 
Utinrly  more  frequent  in  good  hospitals  than  in  private  practice,  in  similar  cases.  There  is 
nnefa  need  for  us  all  to  do  our  best  to  improve  in  every  way  the  air,  the  treatment,  the  dress- 
>Q|r,  and  all  the  other  circumstances  of  the  wounded  in  our  hospitals— and  thereby,  doubtless, 
lihr  pwvalence  of  these  complications  will  be  lessened — but  it  is  a  sad  error  to  impair  the 
rvpatatioo,  and  thus  diminish  the  usefulness,  of  our  hospitals  by  reckless  aspersions  on  their 
Minbrity.  See  note  (1)  on  p.  32  with  respect  to  the  prevalence  of  these  diseases  in  St. 
Aircbolomews  and  St.  George's  Hospitals. 

'  Bat  erysipelas  when  excited  by  a  wound  does  not  always  attack  the  wounded  part.  I 
nay  incDtion  a  striking  case.  I  amputated  the  foot  of  a  man  in  perfectly  good  general 
■'•caith*  DO  account  of  chronic  disease  of  the  tarsus,  in  the  new  hospital  at  Wimbledon.  He 
va0  lodged  by  himself  in  an  airy  room  which  had  never  been  occupied  previously,  but  was 
4jn^te  dry,  and  in  every  respect  most  comfortable,  well-ventilated,  and  overlooking  a  wide 
expanse  of  country.  He  had  no  visceral  disease,  and  had  never  in  his  life  suffered  from 
rryvtpelaa.  There  was  no  other  patient  in  the  hospital  suffering  from  erysipelas,  nor,  in  fact, 
ji&y  other  grave  ease  whatever,  except  one  of  amputation  of  the  leg,  performed  on  the  same 
day.  I  had  no  patient  under  my  care  suffering  from  erysipelas.  The  two  cases  of  amputa- 
ti/fO  were  in  separate  wards,  attended  by  the  same  nurse,  and  dressed  by  the  resident  medical 
rAerr  of  the  hospital.  Contagion,  therefore,  seemed  absolutely  impossible,  nor  can  I  con- 
4«fTe  a  petieot  better  circumstanced  for  recovery.  The  wound  went  on  perfectly  well,  but 
rrynpdas  of  the  head,  face,  and  chest  occurred  a  few  days  after  the  operation,  and  proved 
rapidly  fataL  I  have  seen  many  other  cases  in  which  a  wound  was  the  exciting  cause ;  but, 
m  the  diaeM  appeared  in  a  remote  part,  we  must  seek  elsewhere  for  the  efficient  cause.  A 
\rry  oatmal  explanation  (though  hitherto  conjectural  only)  would  be  that  some  morbid  pro- 
tHtt  m  gcoeratad  in  the  wound,  and  passes  along  the  channels  of  absorption  (veins  or  lym- 
{•batio)  to  the  heart,  and  thence  to  the  part  affected. 
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also  in  the  discharges,  but  this  may  be  accounted  for  in  various  ways.  A 
very  interesting  paper  by  Dr.  Lukomsky,  a  pupil  of  von  Becklinghausen,  may 
be  found  in  the  sixteenth  volume  of  Langenbeck's  '  Archives,'  in  which  it  is 
sought  to  be  proved  (1)  that  bacteria  may  be  found  in  the  blood-vessels,  the 
lymphatics,  and  the  lymph -channels  of  the  skin,  the  cellular  tissue,  and  the 
internal  organs  in  the  human  subject,  when  death  takes  place  during  the 
advance  of  an  attack  of  erysipelas ;  (2)  that  the  bacteria  are  no  longer  found 
in  cases  of  death  during  the  retrocession  of  the  disease ;  (8)  that  an  affection 
exactly  similar  to,  if  not  identical  with,  cutaneous  erysipelas  can  be  excited 
in  the  lower  animals,  not  only  by  the  injection  into  the  veins  or  under  the 
skin  of  matter  containing  bacteria,  but  also  by  the  application  of  such  matter 
to  a  raw  surface.  If  this  should  be  confirmed  it  would  afford  an  easy  inter- 
pretation of  the  spontaneous,  the  traumatic,  and  the  contagious  origin  of 
erysipelas ;  but  a  perusal  of  the  debate  at  the  Pathological  Society,  referred 
to  on  page  86,  will  show  how  very  far  we  are  at  present  from  any  trustworthy 
knowledge  as  to  the  universality  and  the  significance  of  the  presence  of  these 
minute  organisms.^ 

Direct  infection  from  putrefying  discharges  of  any  kind  may  produce 
erysipelas.  Hence  the  prohibition  of  the  use  of  sponges  in  hospital  wards, 
since,  after  being  infected  by  the  discharge  from  one  wound,  they  may  be 
employed  to  cleanse  another ;  and  hence  also  the  necessity  for  very  great  care 
in  washing  the  hands  after  dressing  each  case  before  another  patient  is 
handled.  It  seems  also  undeniable  that  erysipelas  has  been  propagated  by 
contagion  ' — ^that  is  to  say,  that  some  material  may  be  given  off  from  the  body 
of  a  patient  suffering  from  erysipelas  which  will  excite  the  disease  m  a  person 
in  health,  and  still  more  in  a  wounded  or  sick  person^-of  course,  supposing 
in  either  case  a  previous  predisposition.  Too  numerous  instances  of  this 
have  been  recorded  by  writers  of  experience  and  credit  to  leave  any  reason- 
able doubt  that  erysipelas  is  occasionally  contagious.  Yet,  as  patients  are 
constantly  received  into  our  ordinary  surgical  and  medical  wards  without  any 
spread  of  the  disease,  its  contagiousness  must  be  very  trifling,  and  in  a  well- 
ventilated  and  well -managed  hospital  there  is  no  practical  danger  in  so  placing- 
the  patients,  whilst  the  collecting  of  all  the  patients  into  special  '  erysipelas 
wards '  seems  to  concentrate  the  poison  and  increase  the  risk  of  contagion, 
unless  such  wards  and  all  their  attendants  are  absolutely  separated  from  the 
rest  of  the  hospital,  which  in  practice  it  is  very  difficult  to  do. 

The  diagnosis  of  the  disease  is  usually  obvious.  In  some  few  cases  there 
may  be  a  little  difficulty  in  distinguishing  diffuse  inflammation  from  phlebitis 
or  from  inflamed  absorbents,  and  I  have  seen  a  more  fatal  error  committed 
in  treating  a  case  of  deep-seated  abscess  below  the  fascia,  accompanied  by 
oedema  and  inflammation  of  the  cellular  tissue  above  it,  as  one  of  diffuse 
inflammation  merely.  The  patient  died,  with  numerous  incisions  into  tlie 
subcutaneous  tissue,  but  with  the  abscess  unopened  below  ;  and  I  have  seen 
the  same  error  committed  with  less  serious  results,  as  the  diagnosis  has  been 
corrected  afterwards.  When  any  reason  exists  for  belie^'ing  that  matter  is 
situated  below  the  fascia,  an  exploratory  puncture  should  not  be  neglected. 

*  The  latiwt  informntiou  on  thin  Nuhject  will  be  found  in  Koch  on  'Tmumatic  Infective 
I>iHeAse/  Now  Sjd.  S«)c.  Trans.  1880. 

*  In  the  aboYe  work  it  i^  aMierted  that  Orth  has  produced  in  a  rabbit  'an  inflammatioo 
entirely  analogous  to  eryBijiclaii  in  man/  by  BulKrutaneously  injecting  the  fluid  from  an  ery« 
sipelAtous  bulla,  and  propagated  the  disease  to  a  second  rabbit  by  inserting  fluid  from  tho 
(Edematouji  cellular  tissue  of  the  first  under  the  skin  of  Uie  second. 
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The  prognosis  of  the  disease  depends  on  a  great  number  of  different  con- 
siderations. CeBteris  paribus,  the  different  forms  of  erysipelas  are  dangerous 
in  proportion  as  they  are  deep-seated — ^the  cutaneous,  cellulo-cutaneous,  and 
ceUular  in  that  order.  But  the  prognosis  varies  also  with  the  condition  of  the 
patient,  being  bad  in  the  intemperate  and  bloated,  and  especially  in  those 
with  diseased  kidneys  or  liver ;  with  the  patient^s  age,  being  bad  in  the  aged 
and  in  the  very  young,  though  good  in  childhood ;  with  the  exciting  cause, 
being  worse  in  epidemics ;  with  the  form  of  the  disease,  being  worse  in  erratic 
erysipelas  and  in  recurrent  attacks  ;  with  its  course,  being  worse  when  the 
disease  does  not  subside  at  the  usual  period,  and  particularly  if  the  fever  is 
hghted  up  again  after  partial  subsidence  about  the  first  week ;  with  the 
situation,  being  worse  in  erysipelas  of  the  head  and  face,  and  peculiarly  so  in 
diffuse  inflammation  of  the  neck,  and  especially  if  in  either  case  the  erysipelas 
spreads  internally  to  the  mouth  and  fauces.  These  are  the  main  prognostic 
considerations,  though  many  others  might  be  added.  And  it  should  not  be 
omitted  that  erysipelas  is  sometimes  salutary,  ushering  in  a  better  state  of 
health,  and  preceding  the  definite  healing  of  wounds  and  ulcers  which  had 
long  been  open  and  sluggish. 

The  treatment  of  erysipelas  resolves  itself  naturally  into  general  and  local.  Treatment. 
The  former  is  the  same  for  all  forms  of  the  disease,  and  is  regulated  by  the 
general  symptoms  present  in  each  particular  case,  i.e.  it  consists  in  the  treat- 
ment of  the  accompanying  fever.  In  the  present  day  the  old  antiphlogistic 
or  depletory  treatment  of  fever  has  been  practically  abandoned ;  yet  there  are 
caeea  of  erysipelas  in  which,  if  I  can  trust  my  own  observation,  the  indis- 
criminately stimulant  treatment  (which  has  so  generally  superseded  that  of 
indiscriminate  depletion),  is  very  iU-bome,  and  has  a  direct  influence  in  pro- 
longing the  disease.  The  strength  of  the  pulse,  the  general  appearance  of 
the  patient,  and  his  apparent  vital  power  must  guide  the  surgeon.  In  the 
plethoric  and  strong,  after  the  bowels  have  been  freely  evacuated  with  a 
mercurial  purge  (which  should  be  done  in  every  case  of  erysipelas,  even  when 
diarrhoea  is  present,  for  the  diarrhoea  often  depends  on  loaded  bowels),  salines 
with  small  doses  of  antimony,  and  light  fluid  diet  without  stimulants  should 
be  ordered.  But  there  are  very  few  cases  (if  any)  which  will  not  be  benefited 
by  the  administration  of  wine  or  beer  carefully  at  some  period  of  the  attack ; 
and  if  there  are  any  which  require  bleeding  or  leeching  at  first,  I  have  not  met 
with  them,  although  I  am  prepared  to  admit  the  advisability  of  taking  blood 
either  from  the  arm,  or  better  firom  the  temples  by  leeches,  in  cases  of  erysipelas 
of  the  head  accompanied  by  sthenic  inflammation  of  the  membranes  of  the 
brain.  In  almost  all  the  cases  of  diffuse  inflammation  (cellulo-cutaneous) 
which  we  see  after  injuries,  no  judicious  practitioner  can  hesitate  as  to  the 
desirability  of  at  any  rate  avoiding  depletion,  and  a  resort  to  free  stimulation 
19  generally  followed  by  amendment.  The  diet  must  be  regulated  by  the  state 
of  the  appetite  and  tongue.  It  can  do  nothing  but  harm  to  load  a  man's 
stomach  with  food  which  he  cannot  digest,  but  when  meat  and  other  nourish- 
m^  diet  can  be  borne  it  should  be  given  along  with  the  stimulants.  The  kind 
and  quantity  of  the  latter  must  depend  on  the  patient's  previous  habits  to  some 
extent,  but  nothing  seems  in  general  more  grateful  to  the  patient  and  more 
supporting  than  good  porter.  When  there  is  much  nervous  excitement  and 
restlessness  opium  should  be  carefully  administered ;  but  as  a  rule  opiates 
are  to  be  avoided  in  erysipelas,  except  in  the  phlegmonous  form  after  injuries. 
Camphor,  ammonia,  and  light  tonics  are  generally  well  borne  after  the 
boweb  have  been  regulated.   Iron,  particularly  in  the  form  of  the  Tinct.  Ferri 
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Perchloridi,  is  undoubtedly  useful  in  many  cases,  and  it  is  believed  bj  some 
surgeons  to  have  a  direct  influence  on  the  blood,  and  thus  to  act  as  a  specific 
on  the  disease.  This  idea  depends  on  an  assumed  condition  of  the  blood  in  life 
something  similar  if  not  identical  with  the  state  in  which  the  blood  is  found 
after  death.  There  is  no  doubt  that  in  many  post-mortem  examinations  of 
persons  dying  with  erysipelas  nothing  abnormal  has  been  found  except  a  thick, 
tarry,  imcoagulated  condition  of  the  blood,  staining  the  vessels,  soon  putrefy- 
ing, and  leading  to  a  difSuent  condition  of  the  spleen  and  other  viscera  which 
contain  much  blood.  On  microscopic  examination  of  the  blood  the  corpuscles 
are  found  irregular  and  broken.  It  is  assimied  with  great  probabihty  that  this 
testifies  to  a  pre\'ious  disorganisation  of  the  blood  during  life.  And  it  may  be 
that  iron,  if  it  can  be  assimilated,  will  correct  this ;  and  certainly  the  free 
exhibition  of  iron  is  very  beneficial  in  many  cases.  But  then  it  must  be  given 
very  freely  (say  xv.-xx.  drops  every  three  hours)  in  order  to  produce  any  such 
specific  effect.  And  it  will  not  agree  with  the  patient  if  given  when  the  tongue 
is  foul  and  the  general  fever  is  rising.  When  iron  has  been  prescribed  in  such 
cases  I  have  often  seen  marked  benefit  from  discontinuing  it,  and  prescribing 
sahnes,  with  small  doses  of  antimony,  if  the  strength  admits  of  the  latter 
drug  being  borne  ;  or  if  there  is  much  prostration,  combined  with  tincture  of 
bark  and  ammonia. 

The  local  treatment  differs  according  to  the  form  of  the  disease.  In  the 
cutaneous  form  the  exclusion  of  the  air  is  often  very  soothing.  Thus  in  ery- 
sipelas  of  the  face  a  mask  is  made  for  the  patient,  smeared  with  some  omt- 
ment  (a  favourite  one  for  the  purpose  at  St.  George's  Hospital  is  an  equal 
mixture  of  Ung.  Plumbiand  Ung.  Calamines),  or  the  part  is  defended  with  a 
layer  of  cotton- wool,  or  some  bland  warm  lotion  is  used,  such  as  Lotio  Plumbi, 
a  lotion  of  sulphate  of  iron  3j  to  Oj,  or  of  the  Tinct.  Ferri  Perchlor.  3ij  to  J viij 
of  water.  Diluted  tincture  of  iodine  is  recommended  by  some.  Nitrate  of 
silver  in  a  strong  solution  (about  grs.  xv.  to  the  oz.)  appears  to  me  often  very 
useful ;  and  many  surgeons  are  fond  of  drawing  a  ring  round  the  erysipelatous 
rash,  or  round  the  limb  above  it,  with  a  stick  of  caustic,  a  practice  to  which 
there  is  certainly  no  objection,  though  I  camiot  speak  positively  from  my  own 
experience  of  its  utility. 

In  diffuse  inflammation  and  in  cellulitis  more  decisive  measures  are  neces- 
sary. In  the  early  stage,  when  there  is  only  a  little  oedema  around  the  wound, 
the  discharge  of  inflammatory  products  is  to  be  insured  by  laying  the  wound 
freely  open  with  the  finger  or  director.  If,  notiKithstauding  this,  the  inflam- 
mation spreads  and  the  tension  increases,  it  becomes  a  question  whether  or  no 
incisions  should  be  made,  not  in  order  to  evacuate  matter — for  as  yet  no  matter 
will  have  been  formed— but  to  relieve  the  tension  of  the  parts,  and  to  avert  the 
gangrene  which  is  threatened,  as  well  as  to  provide  free  exit  for  the  matter  when 
it  does  form.  For  there  can  be  no  doubt  that  the  pressure  caused  by  the  exuda- 
tion of  serum  and  lymph  on  the  capillaries  which  pass  through  the  cellular 
tissue,  and  the  stretching  of  these  vessels  as  the  skin  is  pushed  away  from  the 
fascia,  are  potent  causes  of  gangrene.  When,  therefore,  the  local  symptoms  are 
marked  enough  in  the  surgeon's  judgment  to  require  such  severe  measures, 
incisions  ought  to  be  made  freely  and  boldly  into  the  cellular  tissue.  Each 
incision  should  be  of  no  great  length  (say  two  or  three  inches),  but  they  sliould 
together  embrace  the  whole  extent  of  the  tense  parts ;  and  if  the  tension 
affects  fresh  parts  afterwards  they  should  be  repeated.  A  good  proof  of  their 
necessity,  and  a  good  augury  for  their  beneficial  influence,  is  the  free  gaping 
of  each  cut  as  it  is  made.    If  any  considerable  vessel  is  wounded  it  must  be 
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secured  either  by  torsion  or  ligature,  but  a  certain  amount  of  bleeding  is  rather 
to  be  encouraged.  If  the  hsBmorrhage  be  alarming,  but  its  source  cannot 
be  detected,  in  consequence  of  the  cut  vessel  having  retracted  into  the  oedema- 
tous  tissue,  the  bleeding  can  be  repressed  by  stuffing  the  wound  with  lint  for 
a  few  hours  and  making  pressure  over  it.  After  four  or  six  hours,  this  may 
be  withdrawn  without  fear  of  renewed  bleeding. 

In  cases  not  severe  enough  to  demand  incision  the  parts  should  be  relaxed 
with  warm  lotions  or  poultices.  Many  surgeons  speak  favourably  of  the 
apparently  less  severe  measure  of  multiple  pimctures  with  a  lancet  as  a  sub- 
stitute for  incisions,  but  they  generally  give  a  good  deal  of  pain,  and  are  in- 
sufficient to  afford  reUef . 

In  making  the  incisions  it  is  often  advisable  to  administer  an  anaesthetic, 
more  especially  in  view  of  the  very  probable  necessity  of  the  repetition  of  the 
operation  ;  and  if  the  same  indications  call  for  it  no  hesitation  should  be  felt 
in  repeating  the  incisions  again  and  again.  I  have  often  seen  a  case  terminate 
happily  with  a  dozen  or  more  incisions,  embracing  every  part  of  the  limb,  and 
have  often  seen  occasion  to  regret  that  incisions  had  not  been  made  freely 
enough  where  the  patient  has  either  sunk  under  the  irritation  of  constantly 
advancing  erysipelas,  or  has  recovered,  but  with  much  loss  of  function  of  the 
limb  from  sloughing  of  skin,  fascia,  or  tendons.  In  cases  where  this  has  un- 
luckily occurred,  leading  to  stiffiiess  and  loss  of  motion  of  the  joints,  and  par- 
ticularly the  fingers,  careful  and  diligent  passive  motion  after  the  wounds  are 
healed  will  often  be  rewarded  with  great  success.  The  part  should  be  well 
steamed,  and  each  of  the  affected  joints  severally  attended  to,  by  gentle,  cau- 
tious, and  gradually  increasing  passive  motion,  while  the  patient  is  encouraged 
to  use  the  part  as  much  as  he  can,  without  great  pain  or  subsequent  swelling. 
Many  unfortunate  cases  are  sent  into  hospitals,  in  which  the  limb  has  been 
so  disintegrated  by  the  sloughing  caused  by  neglected  phlegmonous  erysipelas 
that  amputation  is  the  only  remedy. 

By  gangrene  is  understood  the  death  of  a  visible  portion  of  the  soft  parts  Gangrene*. 
and  its  removal  in  a  mass,  which  is  called  a  slough.    The  terms  sphacelus  and 
mortification  are  also  sometimes  used  to  express  the  process  of  gangrene.' 

Gangrene  may  be  the  result  of  mere  spontaneous  inflammation,  but  as  a 
general  rule  this  is  not  so.  The  great  majority  of  the  cases  which  we  see  in 
praetice  own  some  definite  cause,  although  in  most  of  them  inflammation  has 
played  an  important  part  in  completing  the  death  of  the  tissues. 

Gangrene  is  divided  (a),  according  to  its  exciting  causes,  into  traumatic  and  Traumatic 
•spontaneous,  and  (h)  according  to  its  form  into  moist  and  dry.  taneoas'^ 

The  usual  causes  which  produce  traumatic  gangrene  are  mechanical  in-  g&Dgrene. 
jories,  diemical  injuries,  local  poisons,  heat  or  cold,  and  arrest  of  circulation. 

The  first  cause  is  too  familiar  to  need  any  illustration.  Of  chemical  in- 
jories  the  ordinary  caustic  issue  is  a  common  example,  where  the  skin  is  de- 
stroyed by  the  dessicating  action  of  the  potassa  fusa,  and  is  cast  off  as  a  slough, 
ibe  result  being  a  healthy  granulating  ulcer.  Closely  analogous  to  such  cases 
are  thoee  which  result  from  the  local  action  of  poisons,  such  as  putrefying 
orine.     Such  urine  escaping  through  a  ruptured  urethra  kills  the  cellular 

'  *  Gawffrme  properly  signifies  the  state  -which  immediately  precedes  mortification,  while 
:^#>  'VMBptete  mortificatitm,  or  alieiolTite  death,  of  a  part  is  callecl  sphacelus.' — Hooper's  Med. 
Ihft.  Bot  th«  distinction  w  not  a  very  obvious  one,  and  the  term  sphacelus  is  superfluous, 
«»!  '»  DOW  almort  diHuneA.  When  mortification  is  spoken  of  as  distinct  from  gangrene,  the 
i*jrn%a  mourn  the  prue«w,  the  latter  the  result. 
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tissue  into  which  it  is  extravasated,  producing  secondarily  the  death  of  the 
skin  whicli  receives  its  nutrition  through  tliis  cellular  tissue.  Gangrene  from 
bums  is  unhappily  only  too  common,  and  that  from  frostbite  is  tolerably  fami- 
liar to  most  surgeons.  Gangrene  from  arrest  of  circulation  may  arise  from 
obliteration  of  the  main  artery  at  one  spot,  as  when  the  femoral  is  tied,  or  from 
general  pressure,  as  when  the  skin  is  destroyed  by  tight  bandaging.  Spon- 
taneous gangrene  occurs  sometimes  as  the  direct  result  of  idiopathic  inflam- 
mation, as  the  sloughing  which  follows  a  carbuncle  ;  or  it  may  be  caused  by 
degeneration  of  the  vessels  in  old  age  (senile  gangrene),  by  impaction  of  a  plug 
of  fibrine  in  a  large  vessel  (gangrene  from  embolism),  by  inflammation  of 
arteries  leading  to  their  obliteration,  by  loss  of  nervous  power,  and  by  impaired 
nutrition.  The  sloughing  of  the  cornea  which  follows  on  injury  of  the  fifth 
nerve  is  usually  quoted  as  an  iUustration  of  gangrene  produced  by  loss  of  ner- 
vous power,  and  the  gangrene  which  used  to  be  produced  by  eating  cock- spurred 
rye,  of  gangrene  from  impaired  nutrition  ;  but  the  two  causes  seem  identical, 
for  loss  of  nervous  power  appears  to  produce  gangrene  merely  by  impairing 
the  nutrition  of  the  part.  Gangrene  is  peculiarly  liable  to  occur  after  slight 
injuries  or  other  causes  of  inflammation  in  diabetic  patients. 

We  see,  then,  one  main  distinction  between  the  two  classes  of  cases,  which 
is  of  the  highest  importance  in  their  surgical  treatment,  viz.  that  the  causes  of 
the  former  are  local,  and  therefore  often  susceptible  of  mechanical  removal ; 
while  those  of  the  latter  are  mostly  general ;  so  that  even  if  the  aflected  part 
of  the  body  could  be  removed  without  any  injury  to  the  patient,  tlie  same 
general  cause  would  in  all  probability  reproduce  the  gangrene  elsewliere. 

The  division  of  gangrene  into  moist  and  dry  is  a  classical,  and  in  tlie  ex- 
treme cases  a  very  well-marked  one,  but  in  ordinary  instances  it  is  not  very 
easy  to  refer  the  case  to  one  or  the  other  form.  The  best  examples  of  dry 
gangrene  are  sometimes  seen  in  the  fingers  or  toes  of  very  old  persons,  where 
the  arteries  become  entirely  impervious,  the  part  turns  dry  and  white  (some- 
times yellow  or  brown  or  black),  shrivels  up  with  httle  pain  or  inflammation, 
and  thus  separates  from  the  body.'  The  purely  inflammatory  forms  of  gan- 
grene, on  the  other  hand,  are  always  moist,  much  fluid  and  much  gas,  tlie  re- 
sult of  putrefaction,  are  effused  into  the  cellular  tissue,  and  the  affection  is 
accompanied  usually  by  a  great  deal  of  pain.  So  that  it  is  clear  enough  that 
gangrene  depends  in  the  former  class  of  cases  on  deficient  supply,  and  in  the 
latter  on  obstructed  return  of  blood.  But  in  most  cases  the  two  causes  act 
together.  Thus  in  senile  gangrene  the  main  cause  is  indisputably  tlie  deficient 
supply  of  blood,  and  it  is  therefore  usually  classed  as  a  form  of  dry  gangrene, 
yet  obstruction  of  the  capillary  and  venous  circulation  also  plays  a  prominent 
part,  and  in  many  cases  there  is  the  inflammatory  pain  and  the  loading  of 
the  part  with  the  products  of  inflammation  which  are  characteristic  of  moist 
gangrene. 

Taking  an  ordinary  example  of  gangrene,  in  which  the  part  has  been 
previously  inflamed,  its  red  colour  becomes  livid  or  mottled,  blebs  or  bullae 
form,  i.e.  the  cuticle  separates  from  the  cutis,  and  fluid,  generally  blood-tinged« 
is  effused  between  tliem ;  the  temperature  of  the  part  falls,  it  loses  its  sensi- 
bility,  then  the  part  turns  black  and  decomposes,  so  that  it  crackles  with  em- 


•  This  is  sometimes  called  'chronic'  gangrene,  as  hy  Ti-aven*,  who  say!i:  'The  main 
distinction  Wtwe^n  thiH  and  acute  gangrene  is,  that  from  the  first  the  ^rt  thun  aiffx;t45«l, 
loHing  its  temperature  and  colour,  becomes  dry,  toughf  and  shrunken,  instead  of  moist,  Mift, 
and  Kwollen,  and  takes  on  a  yellow  or  blacki«h-l>rown  colour,  nearly  re?ii-mMing  that  of  a 
mummy.'     1  have  M;en  the  colour  in  the  fingers  jierfectly  dead-white. 
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phjsema.    If  cut  into  it  is  found  sodden  with  foul  serum ;  in  extreme  cases 
all  the  tissues  of  the  limb  are  softened  and  separated  from  the  bone.     This  is 
mortification.    The  next  step  is  sloughing — that  is,  the  separation  of  the 
dead  parts — a  purely  inflammatory  process,  exactly  analogous  to  that  by  which 
a  foreign  body,  such  as  a  dart,  if  fixed  in  the  living  parts,  is  loosened  and  thrust 
out.     The  living  (perhaps  better  called  half-dead)  tissues  adjoining  the  gan- 
grenous part  become  inflamed,  and  thus  a  red  line  is  traced  around  the  slough, 
which  is  called  the  line  of  demarcation,  and  the  formation  of  which  proves 
that  the  gangrene  has  stopped,  at  least  at  the  part  where  the  line  is  foimd. 
Next  the  inflamed  parts  suppurate,  and  thus  a  trench  is  dug  around  the  dead 
part ;  granulations  spring  up  and  push  off  the  slough,  which  is  now  loose 
and  can  be  picked  off.    Very  commonly  one  or  two  strings  of  cellular  tissue 
resist  longer  the  process  of  inflammation,  and  the  slough  requires  to  be  cut 
away  with  a  pair  of  scissors ;  and  in  the  case  of  a  limb  the  bone  takes  far 
longer  to  separate  than  the  soft  parts,  and  it  is  often  necessary  to  divide  it  in 
order  to  rid  the  patient  of  the  offensive  putrefying  mass.     When  the  process 
of  casting  off  the  slough  is  completed  the  result  is  an  ordinary  granulating 
uloer. 

The  general  symptoms  caused  by  an  attack  of  gangrene  are  usually  of  a 
low  or  *  typhoid '  character.  The  pulse  is  small,  weak,  and  frequent,  the 
tongue  dry  and  brown,  the  appetite  bad,  and  the  strength  failing.  Death 
occurs  from  asthenia,  and  often  very  rapidly  and  unexpectedly. 

In  the  treatment  of  gangrene  the  great  question  is,  whether  or  no  the  part  Treatment, 
can  be  removed.  Speaking  generally  this  is  only  advisable  in  cases  of  traumatic  ^^^q^ 
gangrene,  although  in  some  of  the  more  favourable  examples  of  the  spon-  traumatic 
taoeous  form  it  may  be  done  after  the  line  of  demarcation  has  formed.  gangrene. 

The  first  point  is  to  distinguish  between  tlie  cases  which  are  purely  local, 
and  those  in  which  the  gangrene  is  of  the  spreading  variety.     The  former 
are  best  exemplified  by  cases  of  sloughing  of  the  leg  after  ligature  of  the 
femoral  artery  or  rupture  of  the  popliteal  vessels.     In  such  cases  the  patient 
often  remains  without  any  severe  fever,  the  gangrene  extends  gradually,  but 
never  reaches  above  the  point  where  the  vessels  have  been  tied  or  injured, 
and  the  surgeon  may  choose  his  own  time  for  amputation.    If  the  patient  be 
quite  healthy,  there  is  no  motive  for  delay — the  limb  should  be  removed  at 
once ;  whOe,  on  the  other  hand,  in  cases  of  gangrene  after  ligature,  where  the 
patient  has  been  in  a  feverish  condition  from  the  previous  disease  or  its  treat- 
ment, I  have  seen  the  best  results  from  waiting  till  the  constitutional  excite- 
ment had  subsided.     But  the  treatment  of  the  spreading  form  of  traumatic 
gangrene  is  a  matter  of  far  greater  difficulty.     Here  the  gangrene  propagates 
itself  above  the  seat  of  injury,*  and  in  many  cases  (as  in  the  first  of  those 
related  on  the  next  page)  will  spread  indefinitely,  whether  with  or  without 
amputation,  till  the  patient  dies.   The  cause  of  this  rapid  propagation  seems  to 
be,  in  mosi  cases,  a  diffuse  inflammation  extending  along  the  planes  of  cellular 
tt«mie  or  up  the  course  of  the  absorbents  or  veins,  and  due,  as  we  are  taught 
by  the  followers  of  Mr.  Lister,  to  the  presence  of  septic  organisms.^    In  other 

>  The  proceM  ia  thua  graphically  described  by  Mr.  Holmes  Coote : — '  Natnre  endeavoun 
to  i^0t  dS  the  dead  from  the  living  tissues  by  an  inflammatory  process  in  the  latter,  which 
•pMdilj  love  their  vitality  from  inability  to  support  this  action  towards  repair.  According 
tn  Hwiter,  a  dimination  of  power,  when  joined  to  an  increased  action,  becomes  a  cause  of 
Bortifleation,  by  bestroying  the  balance  which  ought  to  subsist  between  the  power  and 
Art  too  of  every  part.  Thus  the  mortification  spreads  towards  the  trunk,  preceded  by  a  blush 
*A  djoAj  red,  marking  ita  onward  course.' 

*  Wxthoat  denying  this,  I  would  at  least  add  that  in  many  cases  a  predispoaition  to 
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cases,  according  to  Mr.  Cripps,^  the  spread  of  the  gangrene  is  caused  by 
blocking  of  the  main  veins  in  patients  labouring  under  weakness  or  organic 
disease  of  the  heart.  In  these  latter  cases,  if  we  could  distinguish  them, 
there  would  be  no  motive  for  immediate  amputation,  since  the  surgeon  could 
not  hope  to  get  above  the  limit  of  the  thrombus  in  the  vein,  and  if  he  did 
not  do  so,  the  gangrene  would  be  sure  to  reappear  in  the  stump.  Such  a 
cause  might  be  suspected  when,  in  a  patient  with  feeble  or  diseased  heart, 
gangrene  spreads  somewhat  slowly  up  the  limb  without  the  usual  signs  of 
acute  inflammation  preceding  it,  and  then  the  surgeon  would  be  justified  in 
waiting  for  the  line  of  demarcation.  In  the  gangrene  produced  by  acute 
spreading  inflammation,  if  the  surgeon  has  the  opportunity  of  amputating 
through  a  part  of  the  limb  which  is  not  yet  affected  he  should  seize  it  at  once. 
When  the  whole  limb  is  implicated,  so  that  amputation  has  to  be  done  through 
inflamed  tissues,  the  patient  (as  far  as  my  experience  goes)  always  either 
sinks  at  once,  or  is  attacked  with  renewed  gangrene  in  the  stump,  and  so 
succumbs :  yet  the  expectant  treatment  is  usually  equally  fatal ;  so  that  most 
surgeons  prefer  the  slight  chance  which  amputation  holds  out.  The  usual 
error  is  to  persevere  too  long  in  the  vain  attempt  to  save  the  limb.  As  soon 
as  traumatic  gangrene  begins  to  spread  rapidly,  amputation  should  be  at  once 
performed  through  healthy  parts ;  and  then  a  large  proportion  of  cases  will 
recover.  The  not  infrequent  occurrence  after  injuries  of  this  frightful  form 
of  spreading  gangrene,  accompanied  as  it  is  by  such  profound  fever,  shows  that 
the  surgeon  has  not  accurately  judged  the  nature  of  the  injury  at  the  time  of 
its  occurrence,  or  he  would  have  amputated  at  once.  Yet  it  must  be  admitted 
that  the  error  is  one  which  it  is  difficult  to  avoid.  We  are  all  desirous  rather 
to  save  limbs  than  to  amputate  them.  We  can  all  look  back  on  cases  where 
the  patient's  obstinacy  has  triumphed  over  the  surgeon*s  urgency,  and  has 
been  justified  by  his  pre8er\4ng  both  life  and  limb.  And  it  can  hardly  be 
doubted  that  formerly  amputation  was  somewhat  too  frequently  performed. 
We  have  lately  had  many  cases  pubUshed  of  the  preservation  of  Umbs  (whetlier 
by  '  antiseptic '  dressing  or  otherwise)  which  would  some  years  ago  have  been 
sacrificed  ;  and  in  endeavouring  to  carry  out  such  truly  conservative  surgery 
mistakes  are  inevitable.  I  will  relate  two  cases.  A  man  was  brought  to 
St.  George's  Hospital,  of  large  frame,  healthy  appearance  and  history,  who 
had  sustained  a  severe  injury  to  the  elbow-joint.  No  case  could  seem  more 
decidedly  suitable  for  excision  of  the  joint  and  preser%'atiou  of  the  hmb.  I 
performed  the  operation  with  the  sanction  of  my  colleagues.  The  main 
ner\'es  and  vessels  were  perfectly  intact.  A  day  or  two  after  the  operatiou 
rapidly  spreading  gangrene  attacked  the  fore-arm.  One  of  my  colleagues  iii 
my  absence  amputated  the  arm  near  the  shoulder ;  gangrene  rapidly  attacked 
the  stump,  and  death  followed  in  a  few  days.  The  post-mortem  appearances 
threw  no  hght  on  the  cause  of  this  fatal  tendency. 

Another  man,  also  of  robust  appearance,  vet,  80,  was  admitted  under  my 
care  from  the  country.  A  few  days  previously  a  charge  of  small-shot  ha<l 
lodged  in  the  calf  of  each  leg  from  a  distance  of  about  twelve  paces.  On  ad> 
mission  there  were  found  numerous  shot-holes  in  both  calves,  with  considerable 
bruising  and  swelling.  On  the  third  day  gangrene  of  one  leg  had  set  in  and 
spread*  rapidly.  The  patient  when  seen  appeared  to  be  sinking ;  and  although 
there  seemed  little  prospect  of  recovery,  it  was  judged  right  to  give  him  the 
small  chance  that  amputation  might  afford  him.     He  died,  however,  almost 

unheitlthy  spresidin^  inflammation  it>  found  in  Kuch  caM«,  due  to  prpvioiudy  diHeamxl  tftateH^ 
wpeciiilly  chronic  ttlcoholibm.  *  '^y>i.  of  Surg.'  3nl  e<l.  i.  133. 
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immediatelj  after  the  operation.  On  examination  of  tlie  limb  no  artery  of 
consequenoe  was  found  wounded,  nor  was  ttiere  very  much  estravasation  of 
blood.  In  both  these  cases  it  is  clear  enough  that  primary  amputation  as  soon 
IS  pncticable  after  the  accident  would  have  given  the  patient  the  best  chance 
for  his  life ;  but  I  do  not  know  how  the  cases  could  have  been  dlstlnguiBhed 
from  a  multitude  of  similar  injuries  in  which  the  limb  has  been  preserved. 

1  allude  to  such  cases  in  order  to  impress  on  the  mind  of  the  reader  the 
ntal  importance  of  early  interference  where  amputation  is  necessary,  if  the 
operation  is  to  have  a  ^r  chance  of  preseri'ing  hfe.  But  if  the  attempt  to 
Mve  the  limb  has  been  made  and  gangrene  sets  in  in  a  severe  and  rapidly- 
spreading  form,  it  appears  to  be  of  little  use  to  amputate^at  least  I  have 
not  seen  any  successful  cases.  And  if  the  gangrene  does  not  spread  rapidly 
and  is  not  accompanied  by  the  severe 
constitutional  symptoms  which  always 
accompany  the  acute  form,  it  is  ques- 
tionable whether  onder  ordinary  cir- 
cumstances amputation  is  necessary. 
The  expectant  treatment  may  succeed 
in  preserving  part  or  the  whole  of  the 
limb. 

There  are  many  other  exceptions  to 
the  rule  usually  laid  down,  that  ampu- 
tation may  be  performed  in  traumatic 
gangrene.  Thus  in  the  gangrene  which 
is  caused  either  by  heat  or  cold  it  is  very 
rarely  that  amputation  is  successfully 
performed ;  for  in  bums  the  limb  is 
generally  scorched  and  partially  disui- 
)  tegrated  far  beyond  the  part  at  which 
is  totally  destroyed  ;  and  in  frostbite, 
though  the  disintegration  is  less  visible, 
yet  it  is  so  real,  that  in  the  Crimean 
campaign,  where  this  injury  was  fatally 
prevalent,  the  surgeons  at  last  gave  up 
every  form  of  operative  interference, 
BO  uniform  was  the  bad  success — due 
itnpietei]'  no  doubt  in  part  to  the  general  es- 
_jr7TW  tii"  bitartioin  d(  W  toimS"  haustion  of  the  patients,  but  partly 
ir^Sh!^  i^^™^b^".'X"t"  also  to  the  local  effects  of  cold,  estend- 
a^^^tS^^^nJm^BtwtiatianiiSi  "^8  beyond  the  frozen  toes  or  fingers, 
«■  .—el  qniie  Bmpti    Ai  tiie  npptr  end,  cor-  and  indisposing  the  tissues  of  which 

Rapecdiu  to  iht  ae«p  ttaormS  Iwhloh  was  ud-  , 

•hrtnicied).  the  clot  wm  wmped  ont  by  ihe  the  stump  IS  formed  to  take  on  repara- 
uri  tive  action.  Gangrene  from  embolism 
ud  might  be  thought  to  be  a  &vourable 
is  Bbrtmlme  "***  ^'  amputation,  and  so  it  would  be 
^ Ko!^^''  """**'  were  it  not  for  the  concomitant  heart- 
disease.  In  gangrene  after  hgature  of 
ilie  main  artery  we  have  perhaps  the  most  appropriate  example  of  the  use 
of  amputation  in  traumatic  gangrene.  Now,  gangrene  from  embolism  re- 
Kmblee  this  in  many  respects.  The  obstruction  to  the  circulation  is  limited 
uid  definite ;  and  the  condition  can  frequently  be  diagnosed,  as  it  was  in  the 
e  here  figured ;  but  as  it  is  usually  only  a  feature  of  a  general  disease 
e2 
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which  is  necessarily  £fttal,  and  which  would  usnally  preclude  recovery  from 
a  serions  operation,  we  hardly  ever  see  amputation  practised  in  such  cases.* 

On  the  whole,  therefore,  amputation  on  account  of  gangrene  is  more  often 
practised  before  gangrene  has  set  in,  but  when  it  is  judged  to  be  inevitable  ; 
and  when  amputation  is  performed  later  on,  the  successful  cases  are  generally 
those  in  which  the  surgeon  has  waited  imtil  the  process  has  stopped. 

If  the  surgeon  has  decided  to  save  the  limb,  or  if  the  gangrene  is  in  a 
part  which  cannot  be  removed,  the  first  indication  is  to  wrap  it  up  as  com- 
pletely as  possible  in  some  application  which  will  deodorise  the  dead  parts 
and  stimulate  the  hving  to  cast  them  off.  For  the  latter  purpose  uniform 
gentle  heat  is  very  desirable,  and  the  two  indications  may  be  combined  by  a 
charcoal  poultice ;  or  some  tarry  preparation,  such  as  carbolic  acid  or  creasote, 
may  be  applied  to  the  sloughing  part,  and  the  whole  wrapped  up  in  a  thick 
layer  of  cotton- wool.  Some  of  the  balsams,  such  as  Balsam  of  Peru  or 
Friar*s  Balsam  (Tr.  Benzoin.  Co.),  poured  into  a  poultice,  or  resinous  sub- 
stances, are  also  much  in  use.  An  old  and  very  useful  application  is  the 
'  green  ointment '  of  the  St.  George's  Hospital  Pharmacopoeia.'  Many  other 
local  applications  to  gangrenous  parts  might  be  mentioned,  but  I  think  the 
principle  of  all  of  them  is  the  same — to  keep  up  the  heat  of  the  parts  equal 
to  or  a  httle  above  the  natural  heat  of  the  body ;  to  stimulate  the  hving  parts 
and  to  deodorise  the  dead. 

The  general  treatment  of  gangrene  rests  also  on  simple  principles— diffi- 
cult as  it  may  be  to  apply  them  in  practice — viz.  to  clear  the  alimentary  canal 
and  improve  the  digestion,  so  that  the  patient  maybe  able  to  take  such  nutri- 
ment and  stimulants  as  will  keep  him  ahve  through  the  process ;  and  to  calm 
the  nervous  system  and  procure  sleep  by  means  of  opium  or  some  of  its  pre 
parations,  or,  if  these  are  not  tolerated,  by  some  other  narcotic. 

There  are  few  cases  of  gangrene  in  which  opium  is  not  indicated,  and  tliis 
is  especially  the  case  the  older  the  patient  is ;  and  there  are  perhaps  none  (at 
least  none  in  which  the  gangrene  is  extensive  enough  to  produce  constitutional 
symptoms)  where  alcohoUc  stimulants  are  not  required.  But  it  is  a  great 
error  to  *  pour  in  *  stimulants  and  narcotics  without  any  reference  to  the  con- 
dition of  the  tongue,  pulse,  and  temperature.  Narcotics  are  used  chiefly  to 
calm  the  patient  and  to  avoid  the  exhaustion  wliich  excitement  and  pain  pro- 
duce ;  but  opiiun  when  ill-borne  will  often  make  the  patient  semi-delirious,  and 
will  cause  excitement  and  loathing  for  food,  and  so  increase  the  exhaustion. 
In  such  cases  the  narcotic  must  be  used  cautiously  and  administered  hy- 
podermically  or  by  the  rectum,  for  many  patients  can  tolerate  morphia  or  opium 
in  this  manner  who  cannot  take  it  by  the  stomach.  But  in  some  persons  all 
opiates  disagree,  in  whatever  form  or  in  whatever  way  they  are  given.  Chloral, 
in  full  doses  (say  3j),  should  be  tried  in  such  persons,  or  hyoscyamus,  or 
Indian  hemp  in  doses  of  gr.  i-ij.  of  the  extract  or  tiix-xx.  of  the  tincture, 
cautiously  increased  if  it  seems  to  agree.  But  no  narcotic  is  nearly  so  certain  as 
opium  or  morphia ;  and  this  is  usually  not  merely  tolerated  in  cases  of  gangrene, 

*  A  cBtie  of  amputAtion  for  gan^i^reoe,  the  result  of  embolism,  is  reported  in  the  'Gas.  dc« 
H6p.,*  July  10,  1877.  The  Htump  was  attacked  with  gangrene,  and  the  patient  died.  Mr. 
Crippe  gives  an  interesting  example  of  successful  amputation  for  gangrene  the  result  of 
emlx)lism  in  scarlet  fever  (op.  cit.  p.  123). 

«  The  formuU  for  this  is— flt  Ung.  Elemi,  lb.  j,  Ung.  Sambuci,  J  iij..  Bala.  Copaib.  J  iij. 
The  ointments  to  be  melted  together  and  the  Copailia  added  to  them  after  they  have  been 
removed  from  the  Are,  before  they  cool. 

Ung.  Sambuci  is  ma<ie  with  the  fresh  leaves  of  the  elder  (lb.  ij),  prepared  Urd  (lb.  ij  ns\ 
and  aa  much  water  as  required. 
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bat  the  patient's  general  condition  improves  under  its  use,  visibly  and  at  once. 
Stimulants  are  used  to  procure  sleep,  to  assist  appetite,  to  steady  the  pulse,  and 
to  lower  the  temperature ;  but  they  will  not  do  this  unless  they  are  digested. 
The  judicious  use  of  purgatives  and  the  apportionment  of  the  needful  stimulant, 
both  as  to  quantity  and  quality,  to  the  patient's  powers  of  digestion,  will  tax 
all  the  experience  and  resources  of  the  surgeon,  especially  when  the  patient 
is  somewhat  advanced  in  life  and  has  already  ruined  his  digestion  and  health 
by  the  abuse  of  fermented  liquors. 

It  remains  to  speak  of  some  of  the  special  forms  of  gangrene.  Special 

Enough  perhaps  has  already  been  said  about  traumatic  gangrene  as  far  as  ^™^*  . 
ocmoemfl  the  question  of  amputation.  It  may  be  useful  just  to  remind  the  gangrene. 
reader  that  the  limb  may  be  hopelessly  disorganised,  both  in  military  practice 
by  q>ent  shot,  and  in  the  injuries  of  civil  life  by  extensive  crushes,  without  the 
skin  being  very  much  injured ;  the  soft  parts  are  separated  from  the  bone,  the 
pulse  in  the  main  vessels  is  stopped,  and  an  attentive  examination  will  leave 
no  doubt  of  the  necessity  for  amputation.  I  ought  also  to  add  that  the  indi- 
cations for  the  removal  of  the  limb  are  quite  different  in  early  and  in  late 
life.  Injuries  which  after  middle  life  call  imperatively  for  amputation  may 
in  childhood  or  about  the  age  of  puberty  be  most  reasonably  treated  on  the 
expectant  plan,  the  surgeon  feeling  confident  that  if  gangrene  sets  in  and 
amputation  becomes  necessary  there  will  be  no  such  profound  traumatic  fever 
fts  that  which,  in  later  life,  almost  precludes  the  hope  of  success. 

A  form  of  gangrene  which  may  be  regarded  as  to  a  certain  extent  trau-  Bedsores, 
matic  is  that  from  pressure — bedsores,  or  '  gangreena  ex  decubitu.*  They  are 
nsually  found  in  debilitated  and  emaciated  persons  who  have  lain  long  in  bed 
and  whose  weakness  prevents  them  from  shifting  their  position  often  or  much. 
They  form  usually  on  the  sacrum,  buttock,  hips,  and  heels.  The  skin  begins 
to  look  red  and  thin,  and  then  a  circular  black  slough  forms.  The  parts  may 
dough  so  deeply  as  to  open  the  vertebral  canal,  and  the  sloughing  is  often  the 
proximate  cause  of  death  in  cases  which  might  otherwise  get  well.  Hence 
the  greatest  care  should  be  exercised  in  all  chronic  cases  to  watch  the  state  of 
the  part  on  which  bedsores  usually  form,  and  no  doubt  careful  and  dexterous 
Quramg  will  prevent  their  formation  in  many  cases,  though  it  is  most  unjust 
And  untrue  to  say,  as  is  sometimes  said,  that  the  occurrence  of  bedsores  proves 
careless  nursing.  In  order  to  obviate  their  formation  the  first  thing  is  to 
contrive  frequent  slight  changes  in  the  patient's  position,  to  pad  the  parts 
where  the  bones  press  on  the  skin  with  air  or  water  pillows,  elephant-plaster 
eat  into  a  ring,  or  some  such  contrivance,  and  to  harden  the  skin  by  painting 
it  with  camphorated  spirit  or  weak  solution  of  nitrate  of  silver.  If  the  red- 
ness still  persists  a  soft  poultice  is,  I  think,  the  best  apphcation ;  and  when 
gangrene  is  absolutely  declared  it  must  be  treated  locally,  like  any  other  form 
olslaDghing. 

A  kind  of  bedsore  is  formed  in  fracture  of  the  spine  in  which  the  slough- 
ing is  partly  produced  by  loss  of  nervous  influence.  This  wiU  be  spoken  of 
under  the  head  of  Injubies  of  the  Back.  Sloughs  somewhat  similar  to 
tbene  also  form  spontaneously,  or  on  parts  exposed  to  shght  pressure,  in  any 
scute  disease  of  the  great  nervous  centres. 

The  sloughing  which  is  caused  by  tight  bandaging  is  an  illustration  of 
gangrene  from  pressure  with  which  we  are  happily  unfamiliar  in  these  days  of 
improved  medical  education.  Occasionally  the  formation  of  a  small  limited 
slough  ean  hardly  be  avoided,  but  the  mortification  of  the  whole  or  great  part 
of  the  sldn  of  a  limb  is  justly  regarded  as  a  proof  of  criminal  neghgence,  and 
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punished  accordingly.    In  the  unhappy  cases  where  this  has  occurred  ampu- 
tation is  often  necessary. 

In  frostbite  the  symptoms  seen  immediately  after  the  injury  are  usually 
rather  in  excess  of  the  real  amount  of  destruction.  Parts  are  cold,  white, 
destitute  of  sensation  and  circulation,  and  seem  condemned  to  inevitable  death, 
which  really  will  recover  if  they  are  patiently  and  gradually  restored  to  the 
natural  warmth.  This  is  best  done  by  rubbing  the  part  gently  with  oil  or 
with  snow,  and  bringing  the  patient  by  degrees  into  a  warmer  atmosphere. 
If  the  circulation  be  too  abruptly  stimulated  the  frozen  parts  will  probably 
slough.  On  the  other  hand,  some  time  afterwards,  the  apparent  is  less  than 
the  real  injury,  since  the  parts  which  appear  to  be  perfectly  nourished  are 
really  incapable  of  sustaining  the  reparative  process,  and  if  operations  be 
performed  through  them  renewed  sloughing  or  tedious  ulceration  will  ensue. 
In  the  cases  where  gangrene  sets  in  immediately  it  is  of  the  dry  form  ;  the 
parts  shrivel  up  at  once,  and  never  regain  the  warmth  or  colour  of  life.  In 
other  eases  they  perish  from  low  inflammation,  being  unable  to  support  tlie 
reaction  which  ensues  on  the  return  of  the  circulation.  The  treatment  of 
frostbite,  beyond  the  means  required  to  restore  warmth  at  first,  involves  no 
peculiarity  except  that  the  affected  parts  should  long  be  kept  warmly  wrapped 
in  wool. 

Hospital  gangrene  is  an  extreme  form  of  sloughing  phagedaena.  The  term 
'  phagedflena '  has  been  applied  to  a  combination  of  ulceration  and  gangrene  in 
which  as  the  ulcer  spreads  its  surface  sloughs  more  or  less  deeply.  Two  forms 
of  this  affection  are  recognised,  viz.  spreading  phagedena,  where  ulceration  is 
the  prominent  symptom,  the  sloughing  being  only  superficial,  and  sloughing 
phagedena,  where  the  slough  which  forms  on  the  surface  of  the  ulcer  is  thick, 
black,  and  round  in  shape,  and  appears  to  involve  a  considerable  depth  of 
tissue,  so  that  the  sloughing  is  the  prominent  symptom ;  but  underneath  this 
slough  ulceration  is  going  on,  and  these  ulcerating  tissues  will  themselves 
rapidly  perish. 

The  disease  which  has  been  described  to  us  by  military  surgeons  ^  as 
'  hospital  gangrene,'  and  of  which  we  have  been  fortunate  enough  not  to  have 
seen  any  instances  in  the  hospitals  of  this  country,'  is  a  severe  form  of  sloughing 
phagedena,  accompanied  by  a  constitutional  affection  which  is  usually,  in  fact 
almost  always,  fatal.  Its  cause  appears  to  be  general — i.e.  to  be  contained  in 
the  atmosphere  of  the  chamber  in  which  it  originates — and  this  seems  to  be 
usually  the  result  of  overcrowding,  deficient  ventilation,  and  uncleanliness 
acting  on  men  depressed  by  wounds  and  possibly  by  defeat.  The  condition  of 
the  general  atmosphere  of  the  place  may  favour  its  development,  but  cannot 
induce  it,  for  it  is  almost  always  observed  that  scattering  the  sick  about  tlie 
neighbourhood — even  putting  them  into  the  open  air  under  canvas — stops  the 
outbreak.  Direct  contagion,  there  can  be  little  doubt,  acts  powerfully  as  an 
exciting  cause,  and  very  probably  the  flies  which  genendly  abound  in  such 
places  convey  the  poison  from  one  wound  to  another.'    From  this  contagious 


'  A0,  for  examplf,  in  Hennen's  '  Military  Surgery/ from  the  outlireaks  of  thin  diseoM 
during  the  Peninsular  War;  or  Macleod's  *  Surgery  of  the  Crimoau  War.' 

'  In  South'ii  Chclius/  i.  68,  may  be  Been  an  account  by  Lister  of  a  severe  outbreak  of 
sloughing  phageiisena  iu  University  College  Hospital  in  the  year  1841,  which  attacked  a 
large  numl>er  of  patients  simultaneously,  and  which  he  classed  as  '  hospital  gangrene/  but  no 
ease  proved  fatal. 

*  Many  /nirgeons  now  regard  this  acute  contagious  gangrene  as  eM'ntially  identical  with 
'diphtheria  of  wouml**/  I  will  here  introduce  Dr.  Bristowe's  det^oriptiun  of  the  appearances 
of  diphtheria  when  it  attacks  'excoriated  or  raw  cutaneous  surfaces.'     *Tho  rednesa  of  the 
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property,  of  which  many  striking  examples  are  given,  the  disease  is  sometimes 
denominated  *  Gangnena  contagiosa/ 

The  disease  commences  with  pain  and  tightness  across  the  forehead,  small, 
quick  pulse,  anxious  countenance,  stinging  pain  in  the  wound,  swelling  and 
hardness  around  its  edges.  The  discharge  becomes  thin,  gleety,  and  blood- 
tinged,  with  masses  like  gruel  suspended  in  it.  In  a  few  hours  the  limb 
becomes  greatly  swollen,  with  blue  congested  veins — if  cut  into,  the  cut  edges 
look  like  raw  pofk,  from  the  cedematous  condition  of  all  the  parts.  The  wound 
assumes  a  otrcular  form,  and  is  covered  with  a  thick  black  slough,  or  its  surface 
turns  wJnte  or  ashy-grey.  The  affection  is  attended  by  constitutional  or  trau- 
matic fever  in  its  severest  form,  from  which  the  patient  often  sinks  in  a  few 
hours,  and  which  in  general  goes  on  to  a  fatal  termination.  The  awful  mor- 
tality attending  on  this  disease  is  attested  by  many  sad  histories  of  overcrowded 
military  hospitals  and  transport-ships,  as  in  an  instance  recorded  by  Mr. 
Holmes  Coote  of  a  French  Crimean  transport,  from  which  sixty  dead  bodies 
were  thrown  overboard  in  a  passage  of  thirty-eight  hours. 

When  this  formidable  disease  has  invaded  a  hospital  there  seems  no  question 
that  the  first  thing  which  should  be  done  is  to  empty  the  building  of  all  the 
sick  and  wounded  which  it  contains,  isolating  them  if  possible  ;  and  if  that  is 
not  possible,  putting  them  under  canvas  in  the  open  air.  The  most  minute 
attention  must  also  be  paid  to  the  cleanliness  of  the  dressings — every  material 
with  which  the  wounds  are  touched  being  burnt  at  once ;  ^  the  gangrenous  sur- 
faces should  also  be  covered  over  with  thick  layers  of  charcoal,  creasote,  carbolic 
acid,  or  some  other  disinfectant,  so  that  there  can  be  no  possibility  of  the  con- 
veyance of  matter  from  one  sore  to  another.  The  sloughing  surfaces  should 
be  destroyed  by  means  of  an  active  caustic,  of  which,  perhaps,  fuming  nitric 
acid  is  the  best ;  opium  should  be  freely  given  and  the  patient's  strength  sup- 
ported by  liberal  quantities  of  nutriment  and  stimulants.  The  cauterisation 
should  be  repeated  as  often  as  may  be  judged  necessary,  the  patient  being 
under  anesthesia. 

The  disease  to  which  the  name  of  hospital  gangrene  has  been  given — I  Phage- 
think  erroneously — and  which  has  been  seen  of  late  years  occasionally  in  our  *^"** 
London  hospitals,  differs  from  the  formidable  affection  above  described  in  the 
essential  particulars  that  little  or  no  constitutional  fever  accompanies  it,  and 
that  it  involves  very  little  danger  to  life.  I  make  bold  also  to  say  that  it  differs 
in  another  respect,  viz.  that  it  has  not  been  proved  to  originate  from  any 
hospital  influence.  We  have  had  several  outbreaks  of  this  disease  at  St. 
George's  Hospital,  and  have  always  found  that  it  has  been  prevailing  at  the 
same  time  in  the  neighbourhood  of  the  hospital,  and  has  attacked  persons  who 
have  had  no  connection  whatever  with  the  latter,  so  that  the  influences,  what- 
ever they  were,  which  generated  the  disease  could  not  have  been  confined  to 
the  hospital.    It  is,  of  course,  theoretically  possible  that  dirt  and  overcrowding 

aflrcted  part  in  more  or  less  rivid  and  inteDse,  especially  in  a  narrow  zone,  circumscribing 
the  adherent  pellicle ;  the  pellicle  is  white,  buff,  grey,  or  black,  not  unfrequently  looking  like 
4p  Mchar,  and  adherent  to  the  surface ;  and  (when  the  skin  is  the  part  involved)  its  extension 
»  attended  with  the  formation  of  vesicles  at  the  margins,  which  run  together,  and  lead  to 
tit  derelopment  of  spreading  excoriations  which  presently  get  clothed  with  the  enlarging 
follicle' — 'Theory  and  Practice  of  Medicine,'  3rd  ed.  p.  194.  I  need  hardly  add  that  in  all 
thttt  destmctive  forms  of  inflammation  micro-organisms  are  found,  and  are  now  very  gene- 
rally regarded  as  the  agents  of  contagion  both  to  adjacent  tissues  and  to  the  blood. 

'  It  is  not  enough  merely  to  scald  or  boil  sponges.  Mr.  Coote  relates  that  in  an  outbreak  of 
phagedipna  in  St.  Bartholomew's  Hospital  the  extension  of  the  disease  in  two  instances  was 
«i<«rly  traced  to  the  use  of  a  sponge  which  hod  first  been  applied  to  a  gangrenous  sore,  then 
ixjiled,  and  afterwanls  applied  to  a  healthy  wound. 
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might  have  generated  the  gangrenouB  afifectiou  both  in  private  houBes  and  in 
the  hospital  simultaneously.  All  that  I  can  say  is,  that  the  efforts  of  numerous 
skilled  enquirers,  most  ardently  interested  in  discovering  any  such  cause  acting 
in  the  hospital,  have  hitherto  failed  entirely  to  detect  it,  and  it  seems  to  me 
both  incorrect  as  a  matter  of  science  and  unfair  (I  had  almost  used  a  stronger 
word)  to  call  it  by  a  name  which  implies  that  there  is  some  proved  and  admitted 
unhealthiness  in  our  hospital  wards,  when  no  such  thing  has  ever  been  shown 
to  be  true.  I  prefer,  therefore,  to  denominate  this  affection  simply  Phagedasna, 
and  to  confess  that  though  there  is  a  good  deal  of  reason  to  suspect  that  it  owes 
its  origin,  at  least  very  frequently,  to  carelessness  in  hospital  management,  and 
particularly  in  the  matters  used  for  dressing  wounds,  yet  that  in  very  many 
cases  it  has  been  found  hitherto  impossible  to  verify  this  suspicion,  and  there- 
fore impossible  to  explain  the  causation  of  the  disease. 

It  occurs  in  two  forms :  the  sloughing  phagedana,  the  severer  forms  of 
which  approach  the  local  character  of  hospital  gangrene,  and  which  are  charac- 
terised by  the  round  black  slough  and  its  thickened  border ;  and  the  spreadiny 
phagedana,  in  which  the  wound  spreads  with  an  irregular  edge  and  a  foul, 
sloughy  surface.  The  depth  of  this  sloughing  from  the  surface  of  the  ulcer  is 
hardly  ever  considerable,  though  sometimes  from  the  swelling  in  and  around 
the  sore  it  appears  so.  In  the  limbs  it  seldom  extends  below  the  deep  fascia, 
though  I  have  known  it  to  do  so,  and  for  the  same  reason  hemorrhage  is 
very  rare.* 

Mr.  Pick  '  has  noticed  an  interesting  fact,  which  is  sometimes  to  be  ob- 
served in  phagedasna,  viz.  that  the  pain  of  the  wound  ceases  about  twenty-four 
hours  before  the  commencement  of  the  sloughing,  and  that,  coincident  with 
this  cessation  of  pain,  there  is  a  well-marked  and  very  striking  fall  of  the  ther- 
mometer. The  traumatic  fever  is  usually  high  in  cases  which  are  attacked 
by  phagedfldna,  so  that  the  temperature  will  probably  have  ranged  up  to  105^ 
or  lOG"*  F.  From  tliis  there  will  be  a  sudden  fall  down  to,  or  even  below, 
98^,  and  twenty-four  hours  afterwards  the  phagedaena  will  show  itself.  From 
diese  phenomena  Mr.  Pick  has  been  able  to  prognosticate  the  occurrence  of 
phagediena  in  a  case  of  amputation,  where  the  surgeon  in  attendance  was  per- 
fectly satisfied  that  the  wound  was  going  on  quite  well.  But  this  phenome- 
non is  not  a  constant  one,  nor  is  its  cause  obvious. 

The  pain  in  phagedflena  varies  much.  Sometimes  wounds  may  spread  to 
a  very  considerable  extent  with  but  httle  suffering,  at  others  very  large  doses 
of  opium  are  required  to  quell  the  pain. 

The  treatment  of  phagediena  should,  I  think,  be  mainly  local ;  the  surgeon 
should  endeavour  to  procure  a  more  healthy  surface  to  the  wound,  by  appli- 
cations of  which  energetic  caustics  appear  to  me  the  best.  If  the  subject  be 
young  and  healthy,  steeping  the  affected  surCftce  in  nitric  acid,  the  patient  being 
under  chloroform,  almost  always  stops  the  phagediena.  If  this  should  fail,  or 
if  the  surgeon  be  unwilling  to  employ  so  strong  a  measure,  the  sore  must  be 
dressed  with  some  detergent  and  stimulating  application,  such  as  those  used  iu 
other  forms  of  gangrene  (see  page  52).  Mr.  Hutchinson  has  lately  introduced 
into  practice  a  painless,  and  as  it  seems  very  efficacious  method  of  treating 
phagedeena,  \iz,  by  continuous  immersion  in  hot  water.     The  phagedenic 

'  It  irt  well,  perhaiw4,  to  point  out  thnt  thin  remark  dovti  not  upply  to  casw  in  which  (an 
in  sloughing  after  bubo  affecting  the  tloop-«4eated  glands)  the  fHi«cia  may  have  been  perforati*<l 
lief  ore  the  phagedena  Het  in.  In  Nuch  caJHtt  the  vivHela  are  often  ex^Kjtted  and  occasionally 
give  way. 

•  *St.  George's  Honpitul  Rei>ortM/  vol.  iii.  p.  81. 


SENILE   GANGBENE.  67 

part  is  immersed  for  about  eight  hours  at  a  time  in  a  bath  of  the  temperature 
of  95°  to  98°.  After  two  or  three  sittings  the  sore  has  usually  assimied  a 
healthy  appearance.  Mr.  Cripps  says  that  this  plan  has  been  followed  with 
extraordinary  success  in  the  venereal  wards  of  St.  Bartholomew's  Hospital. 

With  regard  to  internal  treatment,  some  persons  believe  that  opiiun  exerts 
a  specific  influence  on  the  spread  of  phagedsena.  Having  had  a  large  experi- 
ence of  opium  so  given,  I  am  convinced  that  it  has  no  such  influence.  Opium 
is  very  useful,  indeed  necessary,  in  such  doses  as  are  required  to  procure 
sleep  and  allay  pain,  and  its  good  effects  are  indisputable  in  elderly  persons 
of  broken  health  and  dissipated  habits ;  but  if  given,  as  I  have  seen  it,  in 
eQormous  quantities  frequently  repeated,  it  seems  to  me  to  do  harm,  and  I 
liave  seen  phagedaena  go  on  while  the  patient  was  being  poisoned  by  opium 
—indeed,  in  one  case  up  to  the  patient*s  death  from  the  latter  cause  merely. 
If  this  man  had  not  been  treated  at  all  I  have  no  doubt  that  he  would  have 
^ot  well.  Such  gross  instances  of  malpraxis  are,  no  doubt,  rare,  but  I  have 
equally  little  doubt  that  the  error  of  giving  opium  beyond  what  is  necessary 
under  the  idea  that  it  is  a  specific  in  sloughing,  is  conmion.  There  are  many 
cases  which  do  well  with  no  opium  at  all.  It  is  always  well,  I  think,  to  eva- 
cuate the  bowels,  and  stimulants  with  nourishing  food  are  usually  indicated. 
Bark,  quinine,  and  ammonia  also  seem  to  accelerate  convalescence. 

Senile  gangrene  is  the  indirect  result  of  the  ossification  or  atheromatous  Senile 
condition  of  the  arteries  common  in  old  age.  It  occurs  in  two  forms,  the  dry  ^"^^°*- 
and  the  moist.  In  the  former  the  disease  is  purely  one  of  obstructed  blood- 
sapply,  and  the  arteries  will  sometimes  be  found  filled  with  clot  for  a  very  con- 
siderable distance.  Billroth  points  out  that  in  senile  gangrene  it  is  not  merely 
tlie  anatomical  condition  of  the  arterial  wall  that  is  in  fault,  but  that  there 
n  frequently  also  disease  of  the  heart,  and  a  tendency  to  embolism  or  arterial 
tlirombus,  so  that  the  gradual  spread  of  obstruction  up  the  tube  of  the  main 
artery  can  be  verified  by  examination  during  Ufe.  Cases  of  spontaneous 
pingrene  are  on  record  at  all  periods  of  Ufe,  even  in  childhood,  though  but 
rarely,  and  usually  after  acute  blood-diseases,  as  fever.  But  it  will  be  suffi- 
cient to  describe  here  the  two  forms  of  senile  gangrene,  leaving  the  rare  cases 
of  spontaneous  gangrene  at  other  ages  to  be  dealt  with  on  the  same  principles. 
The  purely  dry  form,  which  in  my  own  experience  has  been  decidedly  the 
exception,  is  the  result  of  mere  obstruction ;  the  toes  (in  some  very  rare  cases 
Uie  fingers)  turn  black  and  shrivel,  usually  without  much  pain  or  constitutional 
'iLstorbance ;  then  a  line  of  demarcation  forms,  and  the  patient  may  recover. 
lu  rarer  cases  a  finger  may  simply  shrivel  up,  without  any  discolouration. 
Ill  the  other  form  there  is  considerable  pain  and  much  redness  around  the 
iilack  parts,  together  with  (edematous  swelling  of  the  part,  and  all  the  evi- 
(it^nces  of  inflammation  ;  and  it  is  clear  that  the  gangrene  is  partly  inflam- 
matory, being  caused  probably  by  some  irritation  making  a  call  on  the  powers 
of  the  part  which  the  deficiency  of  its  circulation  renders  it  unable  to  supply. 
In  mauj  instances  the  outbreak  of  the  disease  is  referred  with  great  proba- 
i'llity  to  some  trifling  injury,  often  a  cut  received  in  cutting  the  toe-nails.  This 
ffirm  tends  liar  less  to  limitation  and  therefore  to  recovery  than  the  dry  form. 
TIm  disease  is  far  more  common  in  the  male  than  in  the  female  sex,  and 
appears  often  to  depend  partly  on  \4sceral  degeneration,  the  result  of  over- 
feeding, and  which  is  frequently  marked  also  by  a  gouty  tendency. 

In  the  treatment  of  senile  gangrene  the  first  point  is  to  support  the  patient's 
strength,  and  the  second  to  support  the  warmth  of  the  part,  in  hopes  that  the 
KUigrene  may  stop.     Opium  must  be  given  to  allay  pain,  and  it  seems  always 
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might  have  generated  the  gangrenous  affection  both  in  private  houees  and  in 
the  hospital  simultaneously.  All  that  I  can  say  is,  that  the  efforts  of  numerous 
skilled  enquirers,  most  ardently  interested  in  discovering  any  such  cause  acting 
in  the  hospital,  have  hitherto  failed  entirely  to  detect  it,  and  it  seems  to  me 
both  incorrect  as  a  matter  of  science  and  unfair  (I  had  almost  used  a  stronger 
word)  to  call  it  by  a  name  which  implies  that  there  is  some  proved  and  admitted 
unhealthiness  in  our  hospital  wards,  when  no  such  thing  has  ever  been  shown 
to  be  true.  I  prefer,  therefore,  to  denominate  this  affection  simply  PhagedAna, 
and  to  confess  that  though  there  is  a  good  deal  of  reason  to  suspect  that  it  owes 
its  origin,  at  least  very  frequently,  to  carelessness  in  hospital  management,  and 
particularly  in  the  matters  used  for  dressing  wounds,  yet  that  in  very  many 
cases  it  has  been  found  hitherto  impossible  to  verify  this  suspicion,  and  there- 
fore  impossible  to  explain  the  causation  of  the  disease. 

It  occurs  in  two  forms :  the  sloughifig  phagedcenat  the  severer  forms  of 
which  approach  the  local  character  of  hospital  gangrene,  and  which  are  charac- 
terised by  the  round  black  slough  and  its  thickened  border ;  and  the  spreadiny 
phagedana,  in  which  the  wound  spreads  with  an  irregular  edge  and  a  foul, 
sloughy  surfiace.  The  depth  of  this  sloughing  from  the  surface  of  the  ulcer  is 
hardly  ever  considerable,  though  sometimes  from  the  swelling  in  and  around 
the  sore  it  appears  so.  In  the  limbs  it  seldom  extends  below  the  deep  fascia* 
though  I  have  known  it  to  do  so,  and  for  the  same  reason  hsBmorrhage  is 
very  rare.^ 

Mr.  Pick '  has  noticed  an  interesting  fact,  which  is  sometimes  to  be  ob- 
served in  phagedaena,  %4z.  that  the  pain  of  the  wound  ceases  about  twenty-four 
hours  before  the  commencement  of  the  sloughing,  and  that,  coincident  i^th 
this  cessation  of  pain,  there  is  a  well-marked  and  very  striking  fall  of  the  ther> 
mometer.  The  traumatic  fever  is  usually  high  in  cases  which  are  attacked 
by  phagedcena,  so  that  the  temperature  will  probably  have  ranged  up  to  105^ 
or  106''  F.  From  this  there  will  be  a  sudden  fall  down  to,  or  even  below, 
98^,  and  twenty-four  hours  afterwards  the  phagedcena  will  show  itself.  From 
these  phenomena  Mr.  Pick  has  been  able  to  prognosticate  the  occurrence  of 
phagedcena  in  a  case  of  amputation,  where  the  surgeon  in  attendance  was  per- 
fectly satisfied  that  the  wound  was  going  on  quite  well.  But  this  phenome- 
non is  not  a  constant  one,  nor  is  its  cause  obvious. 

The  pain  in  phagedsena  varies  much.  Sometimes  wounds  may  spread  to 
a  very  considerable  extent  witli  but  httle  suffering,  at  others  very  large  doses 
of  opium  are  required  to  quell  the  pain. 

The  treatment  of  phagedsena  should,  I  think,  be  mainly  local ;  the  surgeon 
should  endeavour  to  procure  a  more  healthy  surface  to  the  wound,  by  appli- 
cations of  which  energetic  caustics  appear  to  me  the  best.  If  the  subject  be 
young  and  healthy,  steeping  the  affected  surface  in  nitric  acid,  the  patient  being 
under  chloroform,  almost  always  stops  the  phagedaena.  If  this  should  fail,  or 
if  the  surgeon  be  unwilling  to  employ  so  strong  a  measure,  the  sore  must  be 
dressed  with  some  detergent  and  stimulating  appUcation,  such  as  those  used  in 
other  forms  of  gangrene  (see  page  52).  Mr.  Hutchinson  has  lately  introduced 
into  practice  a  painless,  and  as  it  seems  very  efficacious  method  of  treating 
phagedena,  viz.  by  continuous  immersion  in  hot  water.     The  phagedienic 

'  It  18  well,  perhajM,  to  point  out  that  this  remark  does  not  apply  to  cases  in  which  (as 
in  sloughing  after  bubo  affecting  the  deep-«eated  glands)  the  fascia  may  have  been  perforated 
iM'fore  the  phagedena  set  in.  In  such  cases  the  yessels  are  oft«n  exposed  and  occasionally 
give  way. 

•  '  St.  George's  Hospital  Reportn/  vol.  iii.  p.  81. 
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or  acute  cellulitis,  with  reproduction  of  the  mobile  bodies  in  the  blood.  These 
bodies  he  considered  to  be  analogous  to  amoebsB  rather  than  bacteria.^ 

The  treatment  of  these  diseases  is  similar  to  that  of  other  forms  of  gan- 
grene, but  here  it  is  still  more  essential  to  destroy  the  sloughing  parts  com- 
pletely, which  is  best  done,  I  think,  by  soaking  them  with  strong  nitric  acid. 
The  French  surgeons,  however,  prefer  the  actual  cautery.  Chloroform  must 
be  administered,  the  cheek  thoroughly  exposed,  and  the  acid  applied  slowly 
and  carefully  to  every  part  of  the  sloughing  surface.  When  the  disease  does 
not  oonunence  in  the  mouth  it  is  most  important  to  stop  its  spread  before  it 
has  extended  into  that  cavity. 

Free  stimulation  with  wine  is  almost  always  necessary,  and  the  exhibition 
of  tonics  with  diffusible  stimulants.  Chlorate  of  potash  enjoys  a  great  repu- 
tation, and  may  be  given  in  any  dose  up  to  a  scruple ;  but  I  cannot  say  that  I 
am  convinced  of  its  efficacy,  and  should  be  sorry  to  trust  to  it  without  the 
other  and  more  powerful  means  of  treatment. 

Tetanus  is  defined  as  '  a  tonic  spasm  of  the  voluntary  muscles,  with  exa-  Tetanus ; 
cerbations ; '  that  is  to  say,  the  muscles  affected  are  in  a  constant  condition  of  t^'"^ 
spasmodic  tension,  and  this  is  exaggerated  from  time  to  time  into  violent 
convulsive  action. 

Tetanus  is  divided  into  traumatic  and  spontaneous.    In  this  country  it  is 

ahnost  always  caused  by  an  injury,  and  the  most  various,  and  sometimes  the 

most  trivial,  injuries  have  been  known  to  cause  it ;  but  it  occurs  spontaneously 

even  in  this  country,  though  rarely,  and  more  commonly  in  the  tropics.^ 

Tetanus  is  also  divided,  according  to  its  course,  into  acute,  sub-acute,  and 

chronic,  and  varieties  of  the  disease  are  named  from  the  muscles  implicated, 

Tiz.  trismus  or  lockjaw,  when  the  muscles  around  the  jaw  are  alone  or  chiefly 

Affected  ;  ophisthotonos,  when  (as  not  uncommonly  occurs  in  the  spasms  of 

acute  tetanus)  the  muscles  of  the  back  draw  the  patient's  body  into  the  form 

of  a  bow,  the  body  resting  on  the  head  and  heels  ;  emprosthotonos,  when  the 

abdominal  muscles  bend  the  body  in  the  opposite  direction ;  and  pleurostho- 

tonos,  when  it  is  bent  to  one  side.    The  two  latter  are  very  rare ;  at  least  in 

this  country.     I  have  never  spoken  to  anyone  who  has  seen  an  example  of 

irither.     Trismus  exists  more  or  less  at  the  commencement  of  all  attacks  of 

acute  traumatic  tetanus.^ 

The  symptoms  of  tetanus  are  usually  as  follows :  At  any  period  after  the  Symptoms 
receipt  of  an  injury  or  after  a  surgical  operation,  with  no  especial  premonition,  ^«^°U8. 
the  patient  begins  to  complain  of  an  uneasy  feeling  of  stiffness  about  the 
neck  and  lower  jaw — '  stiff  neck,'  as  he  probably  terms  it.  After  this  there  is 
difficulty  in  swallowing  and  chewing,  and  then  complete  fixedness  of  the  jaws, 
the  masseters  and  muscles  about  the  upper  part  of  the  neck  being  felt  firmly 
eontzacted.  There  is  also  commonly  at  an  early  period  pain  in  the  epigastrium, 
referred  to  affection  of  the  diaphragm.  Convulsive  cramps  now  occur  at  any 
attempt  to  open  the  jaws  or  to  swallow.  There  are  sudden  and  violent  cramps 
in  the  r^on  of  the  diaphragm.  The  muscles  of  the  abdomen  and  then  those 
of  nearly  all  the  body  are  rigidly  contracted,  so  that  the  abdomen  feels  like  a 

•  •  Ji«d.-Chir.  Tr»M/  toI.  bti.  p.  1. 

'  The  vpontfuieoiifl  origin  of  the  diseaee  should  not  be  admitted  in  any  given  case  without 
*'iqturj,  I  hare  known  a  case  regarded  as  spontaneous  in  which  after  death  a  wound  was 
i'jvnd  viiieh  the  patient  had  forgotten. 

'  See  Hir  B.  Brodie's  evidence  on  Palmer's  trial  in  the  newspapers  of  the  time,  or  Dr. 
A.  .S.  Taylor's  paper  in  '  Guy's  Hospital  ReporU '  for  1866,  pp.  296,  297. 
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to  be  well  borne  ;  the  part  must  be  wrapped  in  cotton-wool  and  well  deodorised. 
Amputation  as  a  rule  is  to  be  deprecated,  and  the  few  cases  in  which  it  has 
been  successfuUy  practised  afford  to  my  mind  no  argument  against  this  rule, 
since  we  know  that  recoveries  also  occur  without  amputation.  Possibly  there 
may  be  exceptions  in  cases  where  the  surgeon  can  clearly  detect  the  limit  of 
the  arterial  affection ;  but  such  cases  must  be  very  rare,  and  the  few  amputa- 
tions which  I  have  seen  practised  for  senile  gangrene  have  not  predisposed 
me  in  favour  of  the  idea. 

There  are  two  forms  of  gangrene  which,  singularly  enough,  are  peculiar 
to  childhood,  viz.  cancrum  oris  and  noma  vulvae.     The  two  names  have  been 
confused,  since  some  surgeons  call  cancrum  oris  also  by  the  name  of  noma, 
but  it  seems  to  me  better  to  keep  the  terms  separate. 
Cancrum  The  former,  cancrum  oris,  is  a  very  formidable  disease  in  its  worst  forms. 

It  is  due  to  some  profound  exhaustion  of  the  whole  system,  and  usuaUy  fol- 
lows on  one  of  tlie  eruptive  fevers  (measles  most  commonly)  in  children  who 
have  previously  been  iU-fed,  ill-nourished,  and  brought  up  in  bad  air — at 
least,  I  am  not  aware  that  it  occurs  in  others — and  in  these  it  does  sometimes, 
though  not  often,  occur  without  any  feverish  attack  acting  as  a  predisposing 
cause.  The  cheek  swells,  turns  red  and  hard,  and  then  a  black  spot  shows 
itself  either  on  the  cheek  or  on  the  gums  ;  ulceration  takes  place,  the  gan- 
grene extends  itself  to  a  variable  distance  in  the  soft  parts,  the  breath  becomes 
horribly  foul,  the  gums  are  exposed,  the  bone  crumbles  away,  and  the  teeth 
drop  out.  The  child  is  usually  very  feverish  and  depressed.  Death  is  very 
common,  though  not  universal,  even  in  severe  cases. 

Noma  vulvae  is  a  similar  affection  of  the  external  organs  of  generation  in 
little  girls ;  sometimes  it  seems  to  be  merely  the  result  of  dirt  and  neglect,  and 
then  usually  more  curable ;  at  other  times  it  is  caused  by  the  same  general 
constitutional  conditions  as  cancrum  oris ;  and  in  such  cases  is  much  more 
dangerous.  It  begins  either  on  the  mucous  or  cutaneous  surface  of  the  vulva, 
sometimes,  indeed,  at  a  distance  from  it  in  the  skin  of  the  groin.  The  ulcera- 
tion speedily  assumes  the  sloughing  form  of  phagedsena,  and  occasionally 
extends  to  a  considerable  distance,  so  as  to  cause  great  loss  of  tissue,  and  in 
some  cases  greatly  to  narrow  the  opening  of  the  vagina  after  recovery.  This, 
however,  seldom  takes  place  ;  more  commonly  after  recovery  the  destruction 
is  found  to  have  been  much  more  superficial  than  it  seemed  at  first.  Both  in 
cancnma  oris  and  in  noma  vulvae  death  often  takes  place  very  unexpectedly, 
and  without  any  post-mortem  appearances  to  account  for  it.  This  has  some- 
times been  explained  in  the  case  of  the  mouth-affection  as  being  the  result  of 
poisoning  from  the  imbibition  of  the  foul  gas  generated  by  the  gangrene,  and  it 
may  sometimes  be  so ;  but  such  explanation  is  not  applicable  to  the  case  of  noma. 

The  pathology  of  these  diseases  is  obscure.  The  arteries  are  found  ob- 
structed around  the  gangrenous  part,  as  they  are  in  other  forms  of  gangrene, 
and  in  cancrum  oris  pneumonia  is  an  almost  constant  complication — at  least  is 
constantly  found  on  post-mortem  examination .  The  gangrene  has  consequently 
been  regarded  as  due  to  embolism,  the  result  of  pneumonia.  But  this  explana- 
tion seems  sufficiently  refuted  by  the  fact  that  the  pneumonia  is  not  generally 
present  at  the  onset  of  the  disease,  as  well  as  by  the  consideration  that  a  central 
cause,  such  as  pneumonia,  is  hardly  consistent  with  such  decided  localisation 
of  the  gangrene,  which  is  hardly  ever  seen  except  in  the  cheek  or  the  vulva. 
Dr.  Sansom,  in  an  interesting  communication  to  the  Royal  Medical  and  Chimr- 
gical  Society,  described  certain  mobile  bodies  in  Uie  blood  in  a  case  of  cancnun 
oris,  the  inoculation  of  which  in  lower  animals  produced  death  from  peritonitis 
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or  acute  cellulitis,  with  reproduction  of  the  mobile  bodies  in  the  blood.  These 
bodies  he  considered  to  be  analogous  to  amoebaa  rather  than  bacteria.^ 

The  treatment  of  these  diseases  is  similar  to  that  of  other  forms  of  gan- 
grene, but  here  it  is  still  more  essential  to  destroy  the  sloughing  parts  com- 
pletely, which  is  best  done,  I  think,  by  soaking  them  with  strong  nitric  acid. 
The  French  surgeons,  however,  prefer  the  actual  cautery.  Chloroform  must 
be  administered,  the  cheek  thoroughly  exposed,  and  the  acid  applied  slowly 
and  carefully  to  every  part  of  the  sloughing  surface.  When  the  disease  does 
not  commence  in  the  mouth  it  is  most  important  to  stop  its  spread  before  it 
has  extended  into  that  cavity. 

Free  stimulation  with  wine  is  almost  always  necessary,  and  the  exhibition 
of  tonics  with  diffusible  stimulants.  Chlorate  of  potash  enjoys  a  great  repu- 
tation, and  may  be  given  in  any  dose  up  to  a  scruple ;  but  I  cannot  say  that  I 
am  convinced  of  its  efficacy,  and  should  be  sorry  to  trust  to  it  without  the 
other  and  more  powerful  means  of  treatment. 

Tetanus  is  defined  as  '  a  tonic  spasm  of  the  voluntary  muscles,  with  exa-  Tetanus ; 
cerbations ; '  that  is  to  say,  the  muscles  affected  are  in  a  constant  condition  of  t^^'"^ 
spasmodic  tension,  and  this  is  exaggerated  from  time  to  time  into  violent 
convulsive  action. 

Tetanus  is  divided  into  traumatic  and  spontaneous.  In  this  country  it  is 
ahnost  always  caused  by  an  injury,  and  the  most  various,  and  sometimes  the 
most  trivial,  injuries  have  been  known  to  cause  it ;  but  it  occurs  spontaneously 
even  in  this  country,  though  rarely,  and  more  commonly  in  the  tropics.' 
Tetanus  is  also  divided,  according  to  its  course,  into  acute,  sub-acute,  and 
chronic,  and  varieties  of  the  disease  are  named  from  the  muscles  implicated, 
viz.  trismus  or  lockjaw,  when  the  muscles  around  the  jaw  are  alone  or  chiefly 
affected  ;  ophisthotonos,  when  (as  not  uncommonly  occurs  in  the  spasms  of 
acute  tetanus)  the  muscles  of  the  back  draw  the  patient's  body  into  the  form 
of  a  bow,  the  body  resting  on  the  head  and  heels  ;  emprosthotonos,  when  the 
abdominal  muscles  bend  the  body  in  the  opposite  direction ;  and  pleurostho- 
tonoe,  when  it  is  bent  to  one  side.  The  two  latter  are  very  rare ;  at  least  in 
Uiis  country.  I  have  never  spoken  to  anyone  who  has  seen  an  example  of 
eiiher.  Trismus  exists  more  or  less  at  the  commencement  of  all  attacks  of 
acute  traumatic  tetanus.' 

The  symptoms  of  tetanus  are  usually  as  follows :  At  any  period  after  the  Symptonis 
rtceipt  of  an  injury  or  after  a  surgical  operation,  with  no  especial  premonition,  ^  *etanuB. 
the  patient  begins  to  complain  of  an  uneasy  feeling  of  stiffness  about  the 
neck  and  lower  jaw — '  stiff  neck,'  as  he  probably  terms  it.  After  this  there  is 
difficulty  in  swallowing  and  chewing,  and  then  complete  fixedness  of  the  jaws, 
Uie  nuMseters  and  muscles  about  the  upper  part  of  the  neck  being  felt  firmly 
contracted.  There  is  also  commonly  at  an  early  period  pain  in  the  epigastrium, 
referred  to  affection  of  the  diaphragm.  Convulsive  cramps  now  occur  at  any 
attempt  to  open  the  jaws  or  to  swallow.  There  are  sudden  and  violent  cramps 
iii  the  region  of  the  diaphragm.  The  muscles  of  the  abdomen  and  then  those 
of  nearly  aU  the  body  are  rigidly  contracted,  so  that  the  abdomen  feels  like  a 

»  •  Xcd.-Chir.  Trans/  vol.  Ixi.  p.  1. 

'  The  spontaneous  origin  of  the  disease  should  not  be  admitted  in  any  given  case  without 
•■v^uirj.  I  have  known  a  case  regarded  as  spontaneous  in  which  after  death  a  wound  was 
f'«sd  which  the  patient  had  forgotten. 

*  See  Hir  B.  Brodie's  evidence  on  Palmer's  trial  in  the  newspapers  of  the  time,  or  Dr. 
A.  S.  Taylor's  paper  in  *  Guy's  Hospital  Reports '  for  1856,  pp.  296,  297. 
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board,  and  on  handling  the  limbs  they  may  be  as  stiff  as  in  death,  but  the 
muscles  of  the  wrists  and  fingers  are  usually  exempt  from  spasm.  The  con-' 
traction  of  the  facial  muscles  gives  a  sardonic  grin  to  the  features,  '  the  tetanic 
grin.'  The  tetanic  state  is  now  fully  established.  The  pulse  is  usually  un- 
affected, except  during  the  spasms,  when  it  is  quickened.  In  the  acutest  cases, 
however,  there  is  often  great  general  fever,  as  the  thermograph  from  a  rapidly 
fatal  case,  on  page  68,  will  show.  The  bowels  are  generally  constipated  and 
the  motions  scybalous.  The  spasms  vary  much  in  severity.  They  are  some- 
times so  severe  as  to  jerk  the  patient  out  of  bed,  and  even  to  rupture  the 
muscles.^  Occasionally  the  tongue  is  protruded  from  the  mouth,  and,  being 
caught  by  the  closing  jaws,  is  severely  lacerated.  The  spasms  are  liable  to 
be  brought  on  by  any  sudden  impression — a  noise,  the  slamming  of  a  door,  a 
draught  of  air.  Sleep  is  rare  and  short  in  acute  cases.  The  contraction  of 
the  muscles  either  ceases  altogether  or  is  greatly  relaxed  in  sleep.  The  in- 
tellect is  not  affected.  Death  seems  to  be  caused  sometimes  by  spasm  of 
the  glottis ;  but  usually  occurs  from  suffocation  during  a  spasm  produced 
by  the  stiffness  of  the  muscles  of  respiration,  or  from  exhaustion. 

All  this  applies  to  the  acute  form  of  the  disease ;  the  sub-acute  and  chronic 
differ  from  the  acute  only  in  the  course  and  severity,  not  in  the  character  or 
order  of  succession  of  the  symptoms.  Speaking  generally,  the  later  after 
the  injury  the  symptoms  come  on,  the  more  chronic  is  the  course  of  the  disease 
and  therefore  the  greater  chance  is  there  of  the  patient's  recovery. 

There  is  a  form  of  tetanus,  called  trismus  tiascentium,  which  affects  infants 
in  the  first  or  second  week  of  life,  and  which  has  been  connected  by  some 
authors  with  the  section  of  the  umbiUcal  cord.  It  is  very  fatal,  though  in- 
stances of  recovery  are  not  unknown.  Generally,  however,  this  inffikntile 
tetanus  ends  in  death  much  more  speedily  than  the  adult  disease.  Tetanus 
has  also  been  known  to  be  caused  by  parturition. 

Nothing,  or  next  to  nothing,  is  known  as  to  the  predisposing  causes  of  teta- 
nus. It  is  much  more  conmion  in  hot  countries  than  in  cold,  and  it  attacks  per- 
sons of  tlie  negro  race  much  more  commonly  than  whites.  Bad  hygienic  con- 
ditions seem  to  favour  its  development,  as  malaria,  and  possibly  bad  ventilation. 
The  idiopathic  form  of  the  disease  seems  &r  more  conmion  in  the  tropics 
than  in  this  country.  It  has  been  referred  to  various  causes,  of  which  the 
best  authenticated  seems  to  be  the  sudden  suppression  of  perspiration  by  ex- 
posure to  cold  and  damp ;  and  it  appears  that  a  loaded  state  of  tlie  bowels  is 
at  any  rate  a  predisposing,  and  it  has  been  looked  upon  as  an  exciting  cause, 
of  idiopathic  tetanus. 
Diagnosis.  Tetanus  requires  to  be  diagnosed  from  hysterical  affections,  from  tlie 

convulsions  produced  by  strychnia-poisoning,  from  epilepsy,  and  from  hydro- 
phobia. As  above  stated,  the  symptoms,  in  the  early  stage,  are  those  of 
ordinary  stiffneck  (rheumatic  affection  of  the  muscles  of  the  jaw  and  neck), 
but  the  progress  of  the  case  prevents  any  permanent  confusion. 

The  diagnosis  from  hysteria  is  not  always  perfectly  easy,  and  tliis  will  be 
evident  from  the  simple  consideration  that  tetanus  may  attack  a  hysterical 
person,  and  may  be  complicated  with  hysterical  fits.  But,  ordinarily,  hysteri- 
cal lockjaw  or  any  other  tetanic  symptom  simulated  by  hysteria  may  be  dis- 
tinguished from  the  real  disease  by  the  patient's  general  condition  and  appear- 
ance, by  the  complete  relaxation  of  the  spasms  from  time  to  time,  and  by  the 
fact  that  sooner  or  later  the  patient  is  sure  to  be  able  to  eat. 

*  Most  museums  contain  specimens  of  one  of  the  long  mui«c1ea  raptured  in  tcCAUOS.  Tbu.^ 
in  St.  Georges  Museum,  Sec.  iy.  No.  1,  is  the  rectuM  iiUluminis  muscle  torn  acroos  in  a  tctaoic 
spasm. 
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From  Btrychnia-poiBoning  the  diagnosis  may  also  for  a  time  be  very  difficult, 
as  the  celebrated  trial  of  the  surgeon  Palmer  for  the  murder  of  a  man  named 
Cook  by  strychnia  shows,  in  which  many  medical  men  swore  that  in  their 
opinion  the  man  died  of  tetanus,  or  of  epilepsy  with  tetanic  complications. 
But  the  same  trial  brought  out  very  clearly  the  differences,  viz.,  that  the  spasm 
from  strychnia-poisoning  conmiences  and  culminates  with  great  rapidity,  and 
without  any  previous  stif&iess  about  the  jaws  and  neck ;  and  that  if  the  dose 
is  insufficient  to  cause  death  the  symptoms  subside  with  equal  rapidity,  leav- 
ing the  patient  in  perfect  health,  but  for  the  exhaustion  following  the  spasms ; 
that  there  is  nothing  of  the  tonic  spasm  with  convulsive  exacerbations  which 
characterises  true  tetanus.  The  spasms  also  of  strychnia  differ  from  those 
usually  seen  in  tetanus  in  that  they  affect  the  muscles  of  the  trunk  and  limbs 
only,  and  not  the  jaw,  and  that  they  affect  the  muscles  of  the  wrists  and  fin- 
gers, which  as  above  noted,  are  usually  unaffected  in  tetanus.  These  minor 
differences,  however,  could  hardly  be  alone  rehed  on. 

From  hydrophobia  the  differences  are  these ;  in  hydrophobia  the  spasms 
are  clonic — that  is,  the  jaw  may  be  spasmodically  closed,  but  it  will  drop  into 
complete  relaxation — ^which  is  not  the  case  in  tetanus.  In  tetanus  there  is  no 
dread  of  water,  no  aversion  to  it,  though  the  attempt  to  drink  may  cause  spasm, 
as  any  other  excitement  may ;  the  countenance  in  tetanus,  though  distorted, 
is  calm,  nnlike  the  glowing  eyes  and  excited  face  of  hydrophobia ;  and  the 
state  of  the  mind  corresponds,  being  calm  and  collected  in  tetanus,  wild  and 
often  subject  to  delusions  in  hydrophobia. 

From  epilepsy  there  are  numerous  distinctions.  Any  case  of  epilepsy  likely 
to  be  mistaken  for  tetanus  will  in  all  probability  be  accompanied  by  insensi- 
bility, which  is  never  the  case  in  tetanus,  and  by  blueness  of  the  surface. 
And  then  there  is  the  great  distinction  that  epileptic  seizures  have  complete 
remissions,  i.e.  the  spasms  are  clonic,  while  tetanic  convulsions  are  connected 
together  by  the  tonic  spasm. 

Nothing  is  really  known  of  the  pathology  of  tetanus.  There  have  been  Patboiog}- 
cases  in  which  a  morbid  condition  of  nerves  has  been  found  at  the  seat  of  the 
injury,  and  where  the  removal  of  the  nerve  so  injured  has  been  followed  by 
immediate  recovery.  There  have  also  been  cases  in  which  after  death  distinct 
«ndence  of  inflammation  of  the  trunk  of  the  nerve  has  been  found,  extending 
to  some  dist&nce,  and  others  in  which  the  spinal  cord  has  been  found  inflamed. 
From  which  the  inference  has  been  drawn  that  the  pathology  of  the  disease 
eoQtists  essentially  in  inflammation  propagated  through  the  nerve  or  nerves 
injured  to  the  spinal  cord,  thus  exciting  the  general  spasmodic  condition.  This 
explanation,  though  the  most  logical  which  has  as  yet  been  offered,  is  apparently 
coQtradieted  by  the  anatomy  of  many  cases  in  which  the  nerves  have  been  fomid 
to  aD  appearance  healthy,  and  by  the  course  of  others,  in  which  the  injured 
part  has  been  removed,  with  no  benefit ;  though,  doubtless,  in  the  latter  cases 
the  ill-success  might  be  explained  by  supposing  that  the  morbid  condition  of 
the  nervoas  centre  was  already  generated ;  and  in  the  former  it  may  be  said 
vith  much  plausibility  that  morbid  conditions  really  existing  may  have  been 
overlooked,  in  consequence  of  the  method  of  research  not  having  been  suffi- 
nently  delicate.  Lockhart  Clarke  ^  has  described  alterations  in  the  minute 
Ftmeture  of  the  spinal  cord  in  tetanus,  which  may  very  probably  have  existed 
in  many  cases  where  the  cord  was  put  down  as  '  healthy,*  since  such  changes 
would  not  be  detected  by  an  ordinary  naked-eye  examination  of  the  cord,  such 
M  ifl  usually  made.   To  the  same  effect  are  Dr.  Dickinson's  observations,'  and 

•  •  )ied.-Chir.  Tnuw/  vol.  xlviii.  «  *  Med.-Chir.  Trana.'  vol.  li. 
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other  pathologists  have  published  similar  cases.  It  is  unnecessary  to  describe 
these  changes  minutely.  Accurate  plates  from  Dr.  Dickinson's  preparations 
are  to  be  found  in  his  paper.  Suffice  it  to  say  that  they  show  inflammatory 
exudation  and  extravasation  of  blood  in  the  white  columns  and  softening  of 
the  central  grey  matter  of  the  cord.  Dr.  Coats  *  has  confirmed  these  obser- 
vations and  has  figured  similar  changes  in  the  medulla  oblongata.  But  other 
investigators,  of  undoubted  skill,  have  failed  to  find  these  changes ;  ^  and  even 
allowing  them  to  be  constant,  it  would  still  remain  a  question  whether  they 
are  the  cause  of  the  disease,  or  its  consequence.  However,  if  we  do  not  regard 
the  tetanic  condition  as  being  due  to  irritation  of  the  spinal  cord  propagated  to 
it  through  the  injured  nerves,  we  must  take  refuge  in  the  vague  theory  '  that  it 
results  from  poisoning  with  some  peculiar  substances  which  possibly  are  very 
rarely  formed  in  wounds,  and  thence  absorbed '  (BiUroth).  Such  a  theory  leaves 
our  knowledge  of  the  pathology  and  treatment  of  the  disease  just  where  it 
found  it.  But  if  we  admit  that  the  disease  starts  from  irritation  of  the  injured 
nerve,  one  practical  conclusion  of  great  importance  would  follow,  viz.  that 
Treatment,  the  part  should  be  removed,  or  the  nerve  be  excised,  divided,  or  stretched 
at  the  first  definite  symptom  of  tetanus,  and  I  must  say  that  such  a  rule  seems  to 
me  a  good  pne.  Mr.  Bryant '  mentions  a  case  in  which  *  Mr.  Key  amputated 
a  leg  on  account  of  tetanus,  which  had  appeared  six  days  after  an  unreduced 
dislocation  of  the  astragalus.  The  symptoms  disappeared  at  once  after  the 
operation.  On  dissecting  the  foot  the  posterior  tibial  nerve  was  found  to  have 
been  put  violently  on  the  stretch  by  the  projecting  astragalus.'  I  have  seen 
at  least  one  similar  case.  That  amputation  usually  fails,  however,  is  quite 
true ;  and  this  we  might  expect,  since  the  symptoms  show  that  the  irritation 
has  already  reached  the  central  organ.  Yet  the  chance  that  it  may  not  have 
gone  so  far  as  not  to  be  capable  of  recovery,  if  only  the  peripheral  excitement 
is  removed,  justifies  amputation,  in  my  opinion,  in  appropriate  cases.  To  be 
of  any  service  it  must  be  done  early.  The  same  end  may  possibly  in  some 
instances  be  effected  by  excision  of  a  portion  of  the  nerve,  but  it  is  rarely  that 
the  precise  nerve  can  be  isolated.  Lately,  both  in  France  and  England,  tetanus 
has  been  treated  by  exposing  and  stretching  the  main  nerves.  Dr.  Brown- 
S^quard  {*  Syst.  of  Surg.'  8rd.  ed.  ii.  219)  says  that  he  is  acquainted  with 
twenty-three  cases  of  tetanus  in  which  nerve-stretching  has  been  employed, 
and  that  eight  of  these  recovered,  and  that  in  some  at  least  of  these  *  the  symp- 
toms were  quite  severe  ; '  and  he  thinks  that  the  plan  is  worthy  of  further  trial, 
if  used  together  with  some  powerful  internal  remedies.  All  the  nerves  going 
to  the  part  should  be  stretched ;  the  stretching  should  be  strong  enough  to 
destroy  the  power  of  transmitting  sensitive  impressions,  and  should  be  done  as 
far  away  from  the  wound  as  possible.  The  general  subject  of  ner^-e-stretching 
will  be  found  treated  in  a  subsequent  chapter. 

Irrespective  of  these  surgical  measures  the  treatment  of  tetanus  is  entirely 
empirical,  and  completely  unsuccessful.  Possibly  we  ought  to  except  from  tliis 
sweeping  condemnation  the  application  of  ice  to  the  spine,  which  has,  indeed, 
some  logical  basis,  inasmuch  as  it  seeks  to  reduce  the  temperature,  and  thus 
to  combat  the  inflammation  of  the  part  whose  irritation  is  believed  to  generate 
the  disease,  and  in  that  sense  may  be  said  not  to  be  empirical,  but  it  seems 

»  •  Med.-Chir.  TraiM./  vol.  Ixi.  p.  79. 

*  Billroth  says:  'Rokitansky  states  that  ho  has  found  in  the  spinal  conl  a  development 
of  fresh  connective  tissue,  from  which  it  would  appear  as  if  we  had  to  deal  with  an  in- 
flammatoTj  process  in  this  nerve-centre.  My  investi^rations  of  the  spinal  cord  and  nerves  in 
tetanus  have  as  yet  given  negative  results  only.* — *  New  Syd.  Soe.  Transl.*  vol.  ii.  p.  69, 

■  •  Practice  of  Surgery,*  2nd  ed.  vol,  i.  p.  244. 
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entirely  unsuccessful.    Nearly  every  drug  in  the  Pharmacopoeia  has  been  tried 
with  occasional  successes,  but  these  successes  have  been  obtained  mainly  in  the 
subacute  form  of  the  disease.     Acute  tetanus,  though  not  uniformly  fatal,  is 
very  generally  so,  and  the  few  patients  who  have  survived  appear  to  have  re- 
covered under  quite  different  kinds  of  treatment.     If  life  can  be  prolonged 
beyond  the  third  week,  recovery  becomes  probable,  though  instances  of  death  up 
to  the  thirty-ninth  day  are  recorded  by  Mr.  Poland.^     Therefore,  in  our  pre- 
sent ignorance  of  the  real  pathology  of  the  disease,  and  consequently  of  the 
effect  of  medicines  on  it,  our  great  object  is  to  keep  the  patient  alive,  till  the 
time  when,  as  experience  teaches,  the  irritation  may  have  worn  out,  and  his 
powers  may  suffice  to  carry  him  through.   Chloroform  may  be  cautiously  tried, 
and  if  it  can  be  borne  it  will  relax  the  spasms  and  permit  the  introduction  of 
food  into  the  stomach ;  but  its  exhibition  often  sets  up  an  amount  of  spasm 
which  threatens  to  prove  fatal.     Most  patients  can  get  enough  fluid  nourish- 
ment through  the  closed  teeth  to  keep  themselves  alive,  or  they  can  be  fed  by  a 
tube  passed  through  the  nostrils.    If  this  is  not  the  case  life  cannot  be  long 
Bopported  by  enemata,  and  under  these  circumstances  I  entertain  no  doubt 
thai  it  is  justiflable  to  induce  aneesthesia  at  any  risk  in  order  to  feed  the  patient. 
And  in  such  circumstances  the  larynx  may  be  opened,  in  order  to  obviate 
death  from  spasm  while  the  patient  is  being  narcotised.    Also  if  death  is 
threatened  from  spasm  of  the  glottis  tracheotomy  may  be  performed.    In  one 
such  case  I  saw  much  difficulty,  from  the  neck  being  twisted,  in  keeping  the 
mdgion  near  the  middle  line.    Sleep  is  always  to  be  procured  by  chloral  or 
by  morphia,  which  may  be  injected  subcutaneously.     The  bowels  ought,  no 

doubt,  to  be  imloaded  at  the  commencement  of  the 
disease,  and  the  purgation  should  be  frequently 
repeated ;  the  patient  ought  always  to  be  kept  in 
a  cool,  quiet,  darkened  room,  and  carefully  de- 
fended from  draughts  and  noises.  As  to  the  in- 
ternal treatment,  it  is  undoubtedly  justifiable  to 
use  some  of  the  medicines  which  have  proved  suc- 
cessful in  other  hands,  or  to  try  any  new  plan  of 
treatment  which  affords  a  rational  prospect  of 
success.  Of  the  former  class,  the  administration 
PramftCMeaadermrowncare»  of  the  tiucturc  of  acouite  is,  I  think,  ou  the  whole 
liter  th£fbirtdeci#ie«i  •ymptom!  the  most  promising.  Fivs  miuims  of  the  Pharma- 
1lfriSk'il!^iHJSSJo^T^v^T  copceia  tincture  may  be  administered  in  a  small 
ui^^itS£^tem*^pMraaoa  ^^lAntity  of  any  convenient  vehicle  every  two  hours 
■n  dMeribed  and  flgnwL  until  somc  definite  impression  is  produced  on  the 

poise  and  temperature.  In  acute  tetanus  the  temperature  sometimes  rises 
tbniptly  and  continuously  till  the  time  of  death,  as  in  the  case  from  which  the 
annexed  thermograph  was  taken ; '  and  it  is  in  these  cases  that  large  doses  of 

'  Oat  of  327  fatal  coses,  79  died  within  2  days. 

104     „     ID  from  2  to  6  days. 
90     „         „         5  to  10  days. 
43     ,,         „       10  to  22  days. 
1 1     „  beyond  the  22nd  day. 

*  Syst.  of  Surg.'  3rd  ed.  vol.  1.  p.  205. 
'  The  fnlleat  description  vith  which  I  am  acquainted  of  the  changes  of  temperature  in 
tetanus,  will   be  found  in  'Med.  and  8urg.  Mem.'  by  Dr.  Joseph  Jones,  New 
1S76,  Tol.  i.  pp.  Id4  et  seq.,  in  which  work  numerous  careful  records  of  temperature 
IpTm,  and  the  obsenrations  and  opinions  of  all  the  authorities,  ancient  and  modem,  who 
.i«rc  treated  this  subject  are  discussed.     It  seems  clearly  to  result  from  what  is  known  on 
the  saljeet,  that  in  cases  of  sul^acute  and  chronic  tetanus  the  variations  of  temperature  are 
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alcohol  may  be  expected  to  prove  advantageons ;  but  the  use  of  alcohol  as  a 
specific,  the  patient  being  kept  in  a  state  of  constant  intoxication  or  semi- 
intoxication,  seems  to  me  not  only  useless  but  injurious.  It  would  be  vain 
to  enumerate  all  the  specifics  which  have  at  various  times  been  recommended. 
They  have  all  obtained  their  reputation  from  their  success  in  a  few  cases,  which 
were  in  all  probability  of  the  subacute  form — a  form  in  which  recovery  is  com- 
mon under  any  treatment,  or  under  no  definite  treatment,  if  the  bowels  be 
kept  free  and  the  patient's  strength  supported  by  such  food  as  he  can  easily 
take  and  assimilate.  Opium,  chloral.  Calabar-bean,  nicotine,  turpentine,  cam- 
phor, quinine,  strychnia,  curara,  are  the  chief  among  the  many  remedies  which 
have  obtained  some  reputation,  and  some  of  these  substances  have  been  in- 
jected into  the  veins,  as  chloral.  I  will  only  say  that  those  medicines  Which 
tend  to  constipation  (as  opium)  seem  to  be  mischievous ;  those  which  are  highly 
poisonous,  as  nicotine,  curara,  strychnia,  appear  to  add  a  new  danger  to  the 
disease,  without  any  reasonable  hope  of  benefit ;  ^  and  the  same  appears  to  be 
true  of  intravenous  injection.  Quinine  is,  I  have  no  doubt,  completely  inert : 
chloral,  camphor,  and  turpentine  are  doubtless  useful  in  subacute  tetanus,  and 
the  first  may  afford  some  rehef  in  the  spasms  of  the  acute  disease  ;  but  none 
of  these,  nor,  as  far  as  I  know,  any  other  medicine,  seems  to  have  any  cura- 
tive virtue  in  acute  tetanus. 

Delirium  Delirium  tremens,  the  delirious  excitement  which  depends  on  chronic  in- 

tremens.       toxication,  is  a  disease  which  we  have  only  too  frequent  opportunity  of  seeing 

in  our  hospital  patients,  both  as  a  spontaneous  affection  (in  which  respect  it 

falls  within  the  care  of  the  physician)  and  as  a  comphcation  of  surgical  injury, 

in  which  latter  respect  alone  I  shall  here  speak  of  it. 

The  delirium  which  is  excited  in  a  patient  labouring  under  chronic  intoxi- 
cation— ^that  is  to  say,  in  one  whose  blood  and  tissues,  especially  those  of  the 
brain,  are  deteriorated  by  the  too  free  use  of  alcohol— is  marked  by  several 
peculiarities  which  distinguish  it  from  the  delirium  of  ordinary  fever,  as  well 
as  from  any  other  form  of  aberration  of  mind.  The  main  peculiarity  of  the 
delirium  is  its  busy  character,  and  the  prevalence  of  one  dominant  idea  which 
is  generally  distressing  or  alarming  to  the  patient.^  The  delirium  is  not 
usually  violent,  and  any  person  who  is  not  afraid  of  the  patient,  and  who  can 
speak  to  him  with  authority,  can  generally  control  him.  The  next,  and  per- 
haps the  most  characteristic,  feature  of  the  disease  is  the  trenior  from  which 
it  takes  its  name,  and  which  is  generally  seen  in  all  the  muscles,  those  of  the 
tongue  and  ia^ce  as  well  as  the  extremities,  though  it  is  most  marked  in  the 
hands.  Another  and  most  painful  symptom  is  the  want  of  sleep,  and  indeed 
of  any  rest  either  of  body  or  mind ;  and  this  sleeplessness  will  usually  be  found 
to  precede  the  delirium.  A  restless,  tremulous,  feverish,  half-rational  con- 
dition commonly  ushers  in  the  defined  attack  of  delirium.  The  general  con- 
dition is  also  most  unlike  that  of  the  delirium  of  either  traumatic  or  any  other 
fever.  Traumatic  fever  may  of  course  accompany  the  attack  of  delirium 
tremens  in  surgical  cases,  but  apart  from  this  there  is  little  evidence  of  general 
fever.     The  temperature  is  not  high,'  the  skin  is  usually  bathed  in  a  profuse 

neither  atrikinf?  nor  of  any  certain  signification,  Lut  that  a  rapid  and  alrnipt  rise  of  teroperik- 
ture,  sach  an  w  fifi^Ted  in  the  text,  id  uxunlly  a  fatal  indication.  The  temperntiire  haa  Uvn 
known  to  rise  much  higher  than  is  here  fipired  temi^eratures  of  112^  and  113®  are  nud  l»r 
Wanderlich  to  have  l>een  noted  immediately  1>ofore  or  after  death. 

'  Mr.  Hulke.  however,  thinks  that  the  extract  of  phyNOKtigma  (Calaliar  bean)  hypodermi- 
eally  administered,  in  doses  of  ^  gr.,  denerye**  further  trial.     *SjBt.  of  Surg.'  8rd  ed.  i.  209. 

«  See  Haward,  *  Syst.  of  Surg.'  3rd  «l.  yol.  i.  212. 

'  I  belieye  this  is  usually  so  in  canes  of  ordinary  seyerit  j,  hut  in  fatal  cases  the  temperm- 
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sweat,  the  tongue,  instead  of  being  dry  and  brown,  is  moist,  white,  and  oedema- 
tons,  the  pulse  is  small  and  quick,  but  not  hard.  There  is  almost  always  a 
loathing  for  food,  and  the  patient  often  vomits.  Evidences  of  visceral  disease 
will  often  be  discovered,  especially  in  the  kidneys  and  liver. 

The  treatment  of  delirixmi  tremens  used  to  be  conducted  on  the  anti- 
phlogistic plan,  the  disease  being  confounded  with  inflammation  of  the  brain, 
and  this  treatment  was  very  fatal.  In  the  reaction  from  this  error  it  became 
usual  to  treat  the  disease  with  enormous  quantities  of  stimulants  and  of  opium  ; 
and  I  cannot  but  think  that  this  treatment,  if  pursued  on  a  merely  routine  plan, 
is  also  unsuccessful,  i.e.  that  it  aggravates  instead  of  diminishing  the  danger  of 
the  disease,  though  not  to  so  great  a  degree  as  the  depleting  plan.  In  fact,  every 
case  of  delirium  tremens  should  be  treated  on  its  own  indications.  In  the  pre- 
monitory stage,  when  the  occurrence  of  tremor,  with  some  restlessness,  in  a 
patient  known  or  reasonably  suspected  to  be  of  drunken  habits;  gives  fair  cause 
for  believing  that  an  attack  of  delirium  tremens  is  inuninent,  it  is  only  too  com- 
mon to  ply  the  patient  with  more  stimulants,  probably  on  the  principle  con- 
tained in  the  old  proverb,  '  A  hair  of  the  dog  that  bit  you.'  No  treatment 
ean  have  less  support  from  logic,  nor  do  I  think  that  experience  lends  it  any 
support  either.  In  patients  of  drunken  habits  admitted  into  the  hospital  I 
make  it  a  rule  to  give  them  no  more  stimulant  than  to  a  healthy  and  sober 
person,  to  purge  them  freely,  supplying  them  with  a  good  supporting  diet,  and 
to  procure  sleep  by  the  subcutaneous  injection  of  morphia  if  necessary  ;  and 
under  this  regimen  the  threatening  symptoms  almost  uniformly  disappear. 
When  the  deUrium  is  fully  developed  the  same  line  of  treatment  should  be 
pursued.  The  chief  indications  are  to  soothe  the  patient  as  much  as  possible, 
to  procure  sleep,  and  to  enable  him  to  take  food.  For  the  first  purpose  it  is 
most  essential  to  use  no  mechanical  restraint  if  it  can  be  avoided.  In  pubhc 
institutions,  where  separate  rooms  can  be  obtained  for  the  treatment  of  the 
case,  and  the  services  of  a  number  of  men  can  be  procured  if  required,  it  ought 
to  be  very  rarely  necessary  to  tie  down  a  patient  suffering  from  delirium 
tremens ;  and  if  unnecessary  it  cannot  but  be  prejudicial  to  the  case.  In  order 
to  procure  sleep  opium  or  morphia  must  generally  be  given.  The  slighter 
cases  may  recover  the  power  of  sleep  under  free  purging,  as  they  regain  that 
of  taking  food ;  but  in  almost  all  traumatic  cases  it  is  advisable  to  procure  sleep 
at  once,  as  the  restlessness  of  the  patient  renders  him  liable  to  disturb  the 
injured  parts.  Chloral  with  or  without  bromide  of  potassium  may  procure 
gleep  in  the  slighter  cases  ;  but  speaking  generally  the  best  agent  for  this  pur- 
pose iB  morphia,  which  ought  to  be  injected  under  the  skin  in  a  tolerably 
large  dose  (gr.  ^),  and  repeated  in  about  half  an  hour,  if  sleep  is  not  obtained, 
and  so  on  until  the  patient  does  go  to  sleep.  Mr.  Morrant  Baker  has  shown 
how  much  the  narcotic  power  of  the  morphia  injection  is  increased  by  the 
simultaneous  administration  of  chloroform ; '  and  since  reading  his  paper  I 
have  tried  the  plan  with  signal  success  in  a  very  severe  case,  which  without 
timely  relief  would  probably  have  proved  fEital.  At  the  same  time  the  bowels 
ftfaoold  be  kept  very  freely  open,  and  it  majbbe  necessary  to  give  some  tonic 
—quinine,  ammonia,  or  bark  with  mineral  acid. 

The  use  of  stimulants  in  deUrium  tremens  will  need  all  the  care  and  all  the 
experience  of  the  surgeon.    In  most  cases  I  believe  some  amount  of  stimulant 

tore  iuM  been  known  to  rise  just  before  death  as  high  as  108°  F.    *  N.  T.  Arch,  of  Clin. 
Sing.*  ii.  118. 

*  *  St.  Bartb.'s  Hosp.  Reports,'  vol.  xix,  p.  249. 
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must  be  given,  since  the  patient  is  weakened  both  by  the  shock  of  the  injury 
and  by  the  restlessness  and  agitation  of  the  delirium,  and  cannot  bear  the 
deprivation  of  his  accustomed  drink.  But  I  am  in  the  habit  of  limiting  that 
quantity  as  much  as  the  state  of  the  pulse  permits  while  the  patient  remains 
unable  to  take  food,  and  diminishing  it  rapidly  as  soon  as  nutrition  can  be  pro- 
cured otherwise.  And  when  the  patient  is  once  out  of  serious  danger  I  am 
quite  sure  that  the  enforcement  of  total  abstinence  is  as  good  for  his  physical 
as  for  his  moial  health. 

In  other  cases,  as  it  seems  to  me,  in  which  the  symptoms  are  not  urgent 
and  the  pulse  is  strong,  there  is  no  need  for  the  administration  of  any  stimu- 
lant or  tonic  ;  but,  on  the  contrary,  along  with  the  free  administration  of  pur- 
gatives the  cautious  use  of  antimony  seems  to  assist  in  getting  rid  of  the  poison 
and  restoring  the  appetite.  As  to  the  alleged  benefits  to  be  derived  from  the 
administration  of  very  large  doses  of  digitalis,  I  have  no  experience.  Generally 
when  the  patient  can  once  be  got  to  take  food,  and  particularly  solid  food,  with 
a  relish,  sleep  will  return  and  he  will  soon  be  well ;  and,  conversely,  if  sound 
sleep  can  be  procured,  generally  the  appetite  will  return  and  the  case  will 
do  well.  But  this  is  only  generally  true.  In  some  cases  the  patient  will  sink, 
although  the  insomnia  has  been  conquered.  A  man  was  under  my  care  with 
compound  fracture  of  the  leg  in  whom  a  severe  attack  of  delirium  tremens 
came  on  shortly  after  the  injury.  After  two  days  of  restlessness  a  sound  and 
natural  sleep  of  several  hours  was  procured  by  the  subcutaneous  use  of  morphia. 
He  awoke  refreshed  and  free  from  any  signs  of  the  constitutional  effect  of 
opium,  but  soon  began  to  sink,  and  died  rapidly.  Extensive  disease  of  the 
liver  and  other  viscera  was  the  cause  of  death  in  this  instance.  And  our  pro- 
gnosis in  cases  of  delirium  tremens  must  always  be  a  cautious  one,  since  latent 
visceral  disease,  such  as  fatty  heart,  may  very  possibly  be  present. 

I  would,  however,  again  urge  on  the  reader  the  great  importance  of  avoid- 
ing over-narcotism  or  over-stimulation  in  this  disease.  Great  as  the  virtue  of 
opium  and  morphia  is  when  judiciously  employed,  we  must  not  forget  that 
when  not  well  borne  they  constantly  produce  delirium,  and  that  a  form  of 
delirium  tremens  has  sometimes  been  known  to  be  produced  by  opium-eating. 
Nor  can  I  see  on  what  ground  of  reason  or  of  therapeutical  experience  we  can 
expect  a  cessation  of  the  effect  from  a  continuance  of  the  very  irritation  which 
produced  it.  Yet  this  is  exactly  what  is  implied  in  the  routine  treatment  of 
delirium  tremens  with  stimulants.  We  find  a  patient  who  has  soddened  his 
brains  with  gin  and  beer,  and  probably  has  already  suffered  from  previous 
attacks  of  delirium,  and  we  think  we  shall  cure  him  with  more  gin  and  beer. 
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CHAPTER  in. 

POISONED   WOUXDS   AND   ANIMAL   POISONS. 

The  inflammatory  complications  which  we  have  been  studying  hitherto  attack  Poisoned 
wounds  of  all  kinds,  irrespective,  as  far  as  we  know,  of  anything  special  in  the  ^^""  *' 
nature  of  the  injury  ;  but  there  is  a  large  class  of  wounds  in  which  the  inocu- 
lation of  some  definite  poison  produces  symptoms  more  or  less  peculiar. 

It  would  be  endless  to  enumerate  all  the  varieties  of  poison  which  may  be 
conveyed  into  wounds,  or  all  the  various  ways  in  which  such  conveyance  may 
be  effected.  It  will  be  enough  for  our  present  purpose  to  divide  poisoned 
wounds  into  the  three  following  kinds :  ( 1 )  wounds  inoculated  with  matters 
which  produce  only  ordinary  traumatic  fever  and  its  complications ;  (2)  wounds 
inoculated  with  matters  which  produce  symptoms  of  specific  general  poisoning ; 
{ 3)  wounds  inoculated  with  matters  which  produce  definite  diseases.  The  first 
class  of  cases  is  only  separated  from  those  which  have  been  described  in  the 
previous  chapters  by  the  fact  that  in  these  a  materies  morbi  is  known  to  have 
been  inoculated,  whilst  in  those  nothing  of  the  kind  is  known  to  have  taken 
place,  though  there  can  be  little  doubt  that  in  many  instances  the  wound  has 
really  been  poisoned  at  the  time  of  its  infliction,  and  in  many  of  the  cases  of 
secondary  complications  (erysipelas,  pysemia,  &c.)  the  symptoms  are  so  exactly 
similar  to  those  of  poisoned  wounds,  as  to  leave  no  reasonable  doubt  that  they 
depend  on  the  imbibition  into  the  blood  of  morbid  poisons  developed  spontane- 
ously in  tlie  wound,  exactly  similar  to,  if  not  identical  with,  those  which  are 
inoculated  in  cases  of  poisoned  womid  (see  page  17).  The  first  class  of  poisoned 
wounds  is  best  illustrated  by  dissection- wounds — injuries  which  display  the  DiMection- 
phenomena  of  such  wounds  in  their  most  characteristic  form,  with  the  exact  ^<>»***^' 
circumstances  of  which  we  are  acquainted  from  the  moment  of  their  infliction, 
and  witli  which  few  of  us  are  not  familiar  from  painful  experience.  The  very 
same  injuries  are  suffered,  hi  the  course  of  their  business,  by  cooks,  butchers, 
fishmongers,  &c, ;  and  similar  symptoms  may  be  elicited  by  inoculation  with 
^'arious  other  substances,  both  vegetable  and  mineral,  though  these,  especially 
mineral  matters,  do  not  often  occasion  more  than  mere  local  inflanunation. 

The  phenomena  of  dissection-wounds  occur  in  an  acute  or  chronic  form. 
The  former  is  perhaps  the  most  formidable  and  the  most  rapidly  fatal  of  all  the 
forms  of  septicaemia.  I  have  spoken  of  them  as  '  wounds,'  but  the  inoculation 
may  pass  through  the  unbroken  skin,  and  has  done  so  in  many  recorded  in- 
ftances— -notably  that  of  Sir  J.  Paget.  ^  It  seems  universally  admitted  that '  the 
most  dangerous  post-mortem  examinations  are  those  of  women  who  have  died 
vith  puerperal  peritonitis ;  and  that  the  inflammatory  products  of  pycemial 
disease  are  especially  virulent  after  death.'  They  are  also  especially  virulent 
before  death.  Thus,  Hir  J.  Paget  tells  us  that  both  his  own  nurse  and  the 
nuTBe  of  a  friend  of  his  who  was  suffering  at  the  same  time  from  dissection- 
wound  had  their  fingers  poisoned  by  the  matter.  The  danger  seems  only  pre- 
^lent  during  life  and  for  a  short  time  after  death ;  when  advanced  putrefaction 
comes  on  no  such  special  poisonous  property  is  observed.  Wounds  poisoned 
in  the  dissecting-room  hardly  ever  develop  more  than  the  milder  or  chronic 

*  *  (*linical  XxKrliirej*  ami  ^xNiys,'  p.  322. 
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symptoms.  The  nature  of  the  virus  is  not  known,  nor  is  it  known  what  makes 
a  man  liable  to  it ;  but  it  seems  as  if  an  immunity  could  be  acquired  by  con- 
stant exposure,  exactly  as  one  can  be  acclimatised  to  any  other  form  of  morbid 
influence.  '  They  who  are  day  after  day  engaged  in  dissections  or  in  post- 
mortem examination/  says  Sir  J.  Paget, '  usually  acquire  a  complete  immunity 
from  the  worse  influences  of  the  virus.  They  may  suffer  local  troubles  from 
it,  or  they  may  lose  health  through  the  influence  of  bad  air  or  over- work,  but 
they  do  not  suffer  with  any  infection  of  the  lymph  or  blood.*  Though  spoken 
of  for  convenience  as  dissection-wounds  or  dissection-poisons,  the  affection  Is 
one  which  may  result  also  from  the  inoculation  of  matters  from  living  bodies, 
as  many  cases  show — notably  that  which  deprived  the  profession  some  years 
ago  of  the  rising  talent  of  Mr.  Maurice  Collis,  who  died  from  inoculation  re- 
ceived in  an  operation  for  the  removal  of  a  tumour  of  the  jaw.  Sir  J.  Paget 
has  noticed  a  fact  which,  if  it  be  confirmed  by  subsequent  experience,  will  be 
of  the  highest  importance,  viz.  that  one  attack  serves  to  give  an  immunity  for 
a  considerable  time  from  renewed  infection,  though  this  immunity  is  not  per- 
manent. 

The  most  acute  cases  are  well  described  m  the  words  of  Mr.  Callender, 
quoted  on  page  80,  as  a  description  of  septictemia  in  its  severest  and  most 
rapidly  fatal  form ;  and,  as  far  as  I  know,  the  occurrence  of  such  symptoms 
precludes  all  hope  of  recovery,  though  we  must,  of  course,  try  to  support  the 
patient  and  reheve  tension  by  timely  incisions  in  any  parts  which  may  be  in- 
flamed. But  frequently  the  fatal  issue  occurs  before  any  local  inflanuuation 
shows  itself. 

Happily,  however,  such  cases  are  very  rare.  The  only  one  which  has  lately 
occurred  in  this  city  was  that  which  led  to  the  lamented  death  of  Dr.  Anstie. 
The  subacute  form,  such  as  that  which  is  illustrated  by  Sir  J.  Paget's  illness, 
of  which  he  has  given  so  graphic  and  practical  an  account  in  his  '  Clinical 
Lectures,'  is  much  more  common.  The  channel  of  infection  seems  in  these 
and  the  chronic  cases  usually  to  be  the  lymphatic  vessels,  whilst  there  is  reason 
to  believe  that  in  some  at  least  of  the  acute  cases  the  poison  passes  directly 
into  the  mass  of  the  blood  through  the  veins.  The  first  svmptom,  therefore, 
in  most  of  the  subacute  cases  is  inflammation  of  the  glands,  with  or  without 
inflamed  absorbents ;  and  as  the  seat  of  inoculation  is  almost  always  the  hand 
or  forearm,  the  glands  affected  are  the  axillary.  Frequently  the  inflanmiation 
and  resulting  suppuration  is  confined  to  these  glands  or  the  tissues  which  en- 
velope them.  At  other  times  diffuse  inflammation  attacks  the  whole  of  the 
cellular  tissue  of  the  chest  or  back,  leading  to  extensive  suppuration.  But  the 
measure  of  the  acuteness  of  the  process  and  of  the  danger  is  given  by  that  of 
the  fever  which  accompanies  these  local  lesions.  However  severe  the  latter 
may  be,  we  expect  the  patient  to  recover  so  long  as  the  pulse  is  fairly  good, 
the  temperature  not  excessive,  the  appetite  tolerable,  and  the  internal  organs 
unaffected.  But  a  patient  in  this  state  is  always  hanging  on  the  verge  of 
erysipelas,  or  pyemia ;  and  when  a  recurrence  of  rigors,  or  any  symptom  of 
mischief  in  the  chest  or  joints,  shows  that  the  local  poi.Hon  has  or  may  have 
passed  into  the  mass  of  the  blood,  the  prognosis  becomes  much  more  anxious.* 
Yet  in  many  cases  during  the  course  of  the  local  inflammation  we  see  a  low 

'  Sir  J.  Pjijrt't  Hays :  'This  feemn  to  Xki  a  point  of  (Ii«tiiiotion  U'lwwn  thtw  UtmcvtioM- 
poiHoikM  ami  |tyn<rniti:  their  effeotN  an?  at  first,  howi^vrr  H«Vfn\  i*oin|Ninitivfly  liinitMl  to  thi« 
jmrt  potiMmcxI.  and  to  the  lymphatic  vt^M-N  ami  ^lumK  or  to  thr  nlhiW  ti?*iu»  mnrlj  in 
reUUton  with  it.  They  may  \vfu\  to  py»*mia,  )iut  thry  «l»i  tWa*  only  I»y  •M-t-omlary  changt«  or 
an  it  wcru  hy  iwnic  accident.' — Op.  cit.  p.  331. 
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form  of  bronchopneumonia  come  on  and  pass  off  harmlessly.   It  is  difficult  to 
account  for  this  otherwise  than  as  the  result  of  pysemic  poisoning,  except  in 
cases  where  (as  in  Sir  J.  Paget*s)  there  may  have  been  some  previous  illness 
which  has  left  a  predisposition  to  pneumonic  inflammation.     But  I  have  seen 
the  same  event  where  no  such  predisposition  existed ;  and  it  has  seemed  to  me 
that  the  prognosis  depends  mainly  on  the  time  of  occurrence  of  the  chest- 
symptoms,  being  more  favourable  the  longer  after  the  injury  they  occur. 
There  are  other  cases  in  wliich  the  disease  begins,  not  in  the  glands,  but  as 
phlegmonous  erysipelas  of  the  limb,  not  necessarily  starting  from  the  wound, 
and  other  rarer  cases  of  common  cutaneous  erysipelas  occur ;  but  these  cases 
do  not  offer  any  other  noticeable  peculiarity.     The  danger  is  the  same,  the 
oonrse  of  the  constitutional  infection  is  the  same,  and  the  treatment  must  be 
the  same,  in  whatever  part  the  erysipelatous  inflammation  commences — 
whether  in  the  skin,  the  cellular  tissue,  or  the  glands.   For  it  must  be  remem- 
bered that  (as  stated  above)  the  relation  between  erysipelas  and  absorbent 
inflammation  is  a  very  close  one  indeed,  and  it  seems  a  matter  of  perfect 
indifference  whether  the  disease  commences  by  one  form  of  inflammation  or 
the  other,  and  whether  it  starts  from  the  axilla  or  the  forearm. 

The  chronic  cases  are  those  which  are  also  happily  by  far  the  most  common, 
being  limited  merely  to  inflammation  with  or  without  abscess  of  the  glands,  or 
slight  absorbent  inflammation  with  sHght  and  transient  disturbance  of  the 
general  health. 

In  tliis,  as  in  all  other  cases,  prevention  is  better  than  cure.  All  students  Treatment, 
know  the  importance  of  having  the  hands  well  greased  or  oiled  when  perform- 
ing a  post-mortem  examination  in  a  case  of  acute  internal  inflammation ;  and 
if  they  are  unlucky  enough  to  prick  or  cut  themselves,  the  first  thing  is  to  tie 
a  ligature  tightly  round  above,  and  then  the  wound  should  be  at  once  squeezed, 
so  aa  to  encourage  a  copious  flow  of  blood  from  it,  and  it  should  then  be  sucked 
for  a  long  time,  so  that  all  morbid  matter  may  be  sucked  out  of  it.  It  may 
then  be  right  to  cauterise  it  thoroughly,  and  undoubtedly  this  plan  gives  more 
security  against  absorption  of  virus,  but  of  course  at  the  expense  of  some  in- 
fritable  local  inflanunation.'  On  the  first  appearance  of  any  unpleasant 
smptom,  rest,  country  air,  purgation,  and  generous  living  are  essential.  Most 
horgeons  agree  in  thinking  that  the  reason  why  dissection-wounds  are  so  much 
less  iatal  now  than  heretofore  is  because  the  so-called '  antiphlogistic '  has  been 
saperseded  by  the  stimulant  plan  of  treatment.  When  the  characteristic 
i^mptoms  are  developed  the  treatment  must  be  conducted  on  the  same  prin- 
ciples as  in  other  cases  of  blood-poisoning.  Best  of  body  and  quiet  of  mind  (if 
posoble)  are  of  great  importance,  but  the  latter  is  not  easy  to  obtain.  I  have 
osually  found  that  surgeons,  when  overtaken  themselves  by  any  grave  surgical 
malady,  are  peculiarly  nervous  and  apprehensive,  as,  indeed,  is  natural.  Yet 
<T]ch  apprehensions  are  more  common  in  the  subacute  than  in  the  acuter  and 
more  deadly  form  of  the  complaint,  in  which  the  mind  is  too  much  oppressed 
U)  have  much  room  for  fear,  and  therefore  the  inoitable  anxiety  may  generally 
be  relieved  by  the  assurance  that  such  cases  almost  always  end  well.  The 
patient's  strength  must  be  supported  by  such  food  and  drink  as  he  can  easily 
and  comfortably  digest ;  and  Sir  J.  Paget  testifies  to  the  relief  afforded  by 
free  and  early  incisions  into  the  abscesses,  and  I  would  add,  into  any  inflamed 
part  where  tension  is  manifest,  though  no  pus  may  be  formed.  And,  as  the 
great  authority  intimates,  it  is  probable  thatdiligent  and  judicious  nursing 


*  Sim«  KurgeonH  are  opposed  to  the  cauterisation  of  poisoned  wounds.     See  Heath, '  Clin* 
Tnn«;  xiT.  120. 
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has  quite  as  much  to  do  with  the  patieiit*s  recovery  as  medical  or  even  surgical 
treatment. 

Wounds  of  11.  Wounds  inoculated  with  matters  which  act  as  general  poisons  are  chiefly 
animiiK  those  inflicted  by  the  bites  of  venomous  serpents,  or  the  stmgs  of  venomous 
insects,  though  as  to  the  latter,  it  seems  that  practically  it  is  only  the  scorpion, 
and  that  only  in  very  hot  climates,  whose  sting  produces  any  serious  general 
symptoms.  The  msects  of  this  climate,  hornets,  wasps,  bees,  &c.,  produce 
only  local  inflanunation  by  their  stings,  and  this  so  trivial  as  seldom  to  require 
any  skilled  assistance.  Some  form  of  ammonia  (sal-volatile  or  eau  de  luce), 
indigo,  in  the  form  of  the  domestic  *  blueball,'  whitening,  flour,  ink,  are  some 
of  the  common  remedies  enumerated  in  the  order  of  their  apparent  efficiency. 
It  is  said  that  bees'  and  wasps'  stings  inside  the  throat  sometimes  produce  a 
degree  of  swelling  which  requires  scarification. 

So  also,  in  this  climate,  the  bite  of  a  snake  usually  produces  local  conse- 
quences only.  The  common  snakes,  are,  of  course,  perfectly  harmless — in  fact, 
are  common  and  favourite  playthings  of  schoolboys — but  the  adder,  or  Aiper, 
is  undoubtedly  venomous.  I  never  saw  a  case  in  which  the  venom  produced 
any  worse  consequences  than  a  sharp  attack  of  phlegmonous  erysipelas,  though 
this  may,  of  course,  prove  fatal.  But  the  tropical  snakes  infuse  into  their  bites 
a  venom  which  acts  as  a  specific  poison,  and  in  the  most  venomous  species  this 
poison  is  as  rapidly  and  surely  fatal  as  any  substance  known  to  pharmacologists. 
In  the  severest  cases  the  effects  are  developed  so  rapidly  as,  according  to  Mr. 
Busk,  to  resemble  those  of  prussic  acid  more  than  anything  else,  but  usually 
an  interval  elapses.  The  symptoms  may  be  divided  into  general  and  local. 
*  The  first  symptom,  in  nearly  all  cases,  appears  to  be  a  general  shock  to  the 
nervous  system,  attended  with  fiaintness,  tremor,  and  great  depression,  some- 
times with  stupor,  loss  of  sight,  vomiting,  trismus,  and  general  insensibility. 
At  the  same  time  great  and  sometimes  intense  local  pain  is  set  up.  The  limb, 
if  the  wound  is  in  one  of  the  extremities,  rapidly  swells :  at  first  pale,  the  surfiice 
of  the  swelling  soon  becomes  red,  and  afterwards  livid,  and  covered  with 
phlyctenule  filled  with  sanious  fluid.  Li  severe  cases  the  swelling  continues 
to  spread  through  the  whole  limb  up  to  the  tnuik  or  even  through  the  entire 
body,  whose  surface  assumes  a  jaundiced  hue.  The  [local]  symptoms,  in  £act, 
very  closely  resemble  those  of  ordinary  phlegmonous  erysipelas.  The  con- 
stitutional symptoms,  independently  of  the  first  shock,  are  what  might  be  ex- 
pected to  accompany  such  a  local  affiection,  and  m  intensity  are  in  proportiou 
to  its  violence.' ^  Mr.  Busk  points  out  the  analogy  between  this  dreadful  poison 
and  the  ferments  which  act  in  the  blood  to  develop  the  most  formidable  kinds 
of  fever,  as  small-pox,  and  to  the  dissection-poisons  of  wliich  we  have  just 
spoken.  But  he  also  dwells  on  the  fact  that,  imUke  those  poisons,  which  pro- 
duce (as  far  as  is  known)  the  same  intensity  of  symptoms,  whether  tliey  are 
introduced  m  small  quantity  or  large,  the  serpent-poison  depends  for  its  inten- 
sity directly  on  its  quantity  in  relation  to  the  mass  of  the  blood  into  which  it 
is  introduced ;  so  that  two  bites  will  kill  the  same  animal  more  quickly  and 
surely  than  one,  and  a  similar  bite  from  the  same  serpent  will  act  more  in- 
tensely on  a  small  animal  than  a  large  one.  The  situation  of  the  bite  also 
influences  the  rapidity  and  certainty  of  the  action,  a  bite  on  the  face  or  trunk 
being  far  more  dangerous  than  one  on  the  extremities.  The  knowledge  of 
these  deadly  animals  is  essential  to  tliose  who  have  to  practise  in  tropical  cli- 
mates, but  the  present  work  is  hardly  the  place  for  any  description  of  them. 

•  Butik,  in  *  SyKtem  of  Surpvry/  vol.  iii.  p.  866 ;  3rd  od. 
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I  must  refer  the  reader,  for  a  condensed  account,  to  the  essay  of  Mr.  Busk 
above  quoted,  and  for  more  complete  anatomical  and  zoological  details  to  the 
special  works  on  the  subject,  and  particularly  on  the  subject  of  the  Indian 
snakes,  to  Sir  J.  Fayrer's  great  work,  '  The  Thanatophidia  of  India.' 

The  treatment  of  these  injuries  must  be  divided  into  the  prophylactic  and 
the  curative.  As  in  all  poisoned  wounds,  the  most  effectual  treatment  is  at 
once  to  tie  a  ligature  tightly  round  the  limb  above  the  wound,  to  excise  the 
part  freely  with  a  sharp  knife,  and  then  to  suck  the  blood  out  repeatedly,^  and 
cauterise  the  surface  deeply  before  removing  the  ligature ;  or  if  the  finger  is 
the  seat  of  the  bite  to  cut  it  off  at  once. 

But  it  is  obvious  that  opportunities  for  adopting  such  precautions  can  very 
rarely  be  afforded.  Then  arises  the  question,  is  any  other  treatment  of  any 
avail  ?  Now,  it  must  be  premised  that  the  venomous  serpents  differ  greatly  in 
the  activity  of  their  venom ;  that  the  probability  of  inoculation  and  the  in- 
tensity of  the  poisoning  will  differ  according  as  the  poison-gland  is  full  or 
empty ;  and  that  a  person  may  be  bitten  without  any  penetration  of  the  skin 
having  been  effected,  or  any  of  the  virus  being  brought  into  contact  with  the 
absorbent  vesoels. 

Thus  it  is  never  quite  certain,  when  a  person  recovers  after  the  bite  of  a  The  intra- 
deadly  serpent  under  a  certain  mode  of  treatment,  whether  he  has  recovered  in  ^^^^*  **' 
consequence  of  the  specific  effects  of  the  treatment,  or  in  consequence  of  the  ammonia 
insufficiency  of  the  dose  of  the  poison ;  and  this  objection  has  been  made  to  {Jt^**^*' 
the  only  method  of  specific  treatment  which  it  is  in  the  least  worth  while  to 
discuss,  viz.  the  intravenous  injection  of  ammonia,  and  made  on  the  great  au- 
thority of  Sir  J.  Fayrer.     He  attempts  to  show  that  in  wounds  produced  by 
the  deadly  serpents  of  India,  when  those  wounds  fairly  penetrate  the  skin,  the 
injection  of  ammonia  into  the  veins  rather  hastens  death  than  otherwise,  and 
he  regards  the  plan  as  positively  hurtful.     The  recoveries  which  have  ensued 
in  Australia  he  explains  as  due  to  the  less  poisonous  nature  of  the  serpents  of 
that  country,  or  to  the  insufficient  injection  of  the  poison.   Yet  it  must  be  ad- 
niitted  that  in  many  cases  of  serpent-bite  in  Australia  the  poison  seems  to  have 
been  potent  enough  to  produce  death  when  no  treatment  has  been  adopted ; 
that  the  symptoms  described  in  many  of  the  Australian  cases  have  been  very 
ahirming,  and  that  the  treatment. seems  to  have  approved  itself  to  persons  of 
experience,  so  as  to  have  come  widely  into  use  in  the  country  in  which  it  was 
devised.     And  as  to  the  increased  danger  which  the  injection  itself  may  cause, 
it  is  surely  a  matter  of  very  slight  importance.    In  a  case  which  is  certain 
otherwise  to  prove  fatal  in  a  very  short  time  it  matters  little  whether  the  treat- 
ment employed  exposes  the  patient  to  the  danger  of  dying  a  few  minutes  sooner, 
provided  only  that  it  offers  any  reasonable  chance  of  safety.    And  I  must  say 
that  to  my  mind  it  is  quite  clear  that  Prof.  Halford's  treatment,  whether  it  is 
voificiently  energetic  or  no  to  combat  the  effects  of  the  virus  of  the  most 
deadly  serpents,  has  acted  beneficially,  and,  as  far  as  we  can  judge  from  pub- 
hfihed  accomits,  has  saved  life  in  many  of  the  bites  from  the  Australian  ser- 
pents, and  deserves  to  be  fully  tested  in  those  of  other  countries.  Prof.  Hal- 
ford  directs  that  the  liquor  ammonite  fortior  is  to  be  diluted  with  two  or  three 
times  its  bulk  of  water,  and  of  this  mixture  from  20  to  80  drops  are  to  be  in- 
jected into  any  vein  which  is  available.    If  the  symptoms  are  relieved,  but  the 
Patient  seems  still  in  danger,  the  injection  may  be  repeated  as  soon  as  the 
operator  thinks  it  prudent. 

*  It  is  xmaaJly  believed  that  there  is  no  danger  in  sacking  the  poition  out  of  any  wound,  except 
the  danger  of  there  being  a  crack  or  wound  in  the  mouth,  by  which  the  poison  may  be  absorbed. 
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If  this  treatment  is  delusive,  no  other  is  at  present  known  ;  the  various 
specifics  so-called,  such  as  the  Tanjore  pill,  the  decoction  of  snake-root,  &c.,  are» 
I  believe,  admitted  to  be  inert,  and  the  only  thing  that  can  be  done  is  to  keep 
the  patient  aUve  by  copious  stimulation  or  artificial  respiration.' 

III.  The  next  class  of  poisoned  wounds  is  that  in  which  specific  diseases 
are  excited.  These  are  wounds  poisoned  by  the  secretions  from  diseased 
animals,  viz..  Glanders,  Hydrophobia,  and  Foot-  and  Mouth-disease.' 

Glanders  in  the  horse,  and  in  man  also,  appears  in  two  forms,  one  of  which 
is  acute  and  very  deadly — acute  glanderSy  or  glanders  proper ;  the  other  is 
chronic,  and  often  followed  by  recovery— /arcy,  or  chrofiic  glanders.  Glanders 
consists  essentially  in  the  eruption  of  a  number  of  inflammatory  deposits  under 
the  mucous  membrane  of  the  respiratory  passages  in  the  face.  These  deposits* 
or  '  buds,'  somewhat  resemble  the  gummata  found  in  syphiUs,  but  they  are 
much  more  rapidly  formed.  Accompanying  this  eruption  is  a  general  inflam- 
mation of  the  whole  sub-mucous  tissue,  and  usually  also  (though  not  always) 
a  vesicular  or  pustular  eruption  on  the  free  surface  of  the  mucous  membrane. 
Previous  to  the  eruptive  stage  there  is  a  premonitory  feverish  stage,  character- 
ised by  general  indisposition,  witli  pecuUar  wandering  pains,  followed  by 
feverish  excitement  and  shivering,  and  succeeded  by  pains  which  simulate 
rheumatism,  and  which  appear  to  be  often  due  to  an  eruption  under  the  skin 
similar  to  the  glanders-eruption  under  the  mucous  membrane.  The  longer 
the  premonitory  stage  is  delayed  after  inoculation,  and  the  longer  the  eruption 
is  delayed  after  the  premonitory  stage,  the  more  hopeful  is  the  case. 

The  glanders-eruption  attacks  the  internal  organs,  especially  the  lungs  and 
pleurse,  and  less  commonly  the  testicle,  kidney,  pancreas,  and  the  synovial 
membranes.  Besides  the  eruption  in  or  under  the  skin  and  mucous  membrane 
there  is  a  pecuhar  affection  of  the  lymphatic  vessels  and  glands,  to  which  tlie 
name  '  farcy '  is  more  particularly  appropriated,  and  which  consists  in  the 
development,  in  the  course  of  the  lymphatic  vessels,  of  tubercles — *  farcy-buds  * 
as  they  are  called — which  appears  to  be  exactly  similar  to  the  tubercles  consti- 
tuting the  glanders-eruption.  And  coincident  with  this  are  the  usual  sym- 
ptoms of  diffused  inflammation  and  obstruction  of  the  lymphatics,  pain, 
oedema,  suppuration,  and  ultimately  permanent  laming  of  the  affected  limb. 

It  seems  almost  a  pity  to  describe  the  disease  under  two  different  names, 
since  glanders  and  farcy,  as  above  described,  do  not  differ  from  each  other  in 
any  essential  particulars,  and  tlie  inoculation  from  a  farcy-bud  will  produce 
glanders  and  vice  versa.  Sometimes  the  term  glanders  is  restricted  to  cases  in 
which  the  nose  is  affected,  and  farcy  to  those  in  which  it  is  not :  a  more 
intelligible  though  an  equally  arbitrary  di\'ision. 

Virchow  describes  the  tubercles  of  glanders  (or  farcy)  under  the  skin  thus : 
— *  At  first  there  appear  some  red  spots,  which  are  very  small  and  resemble 
flea-bites,  and  soon  acquire  a  papular  elevation,  subsequently  rising  above  the 
level  of  the  surface  like  small  shot,  assuming  a  yellow  colour.  These  shot-Uke 
knots  are  either  flat  or  round,  and  do  not  He  in  a  bladder-like  elevation  of 
the  epidermis,  but  m  a  kind  of  hole  m  the  corium,  as  if  the  latter  had  been 
pmiched  out.  They  are  not  always  solitary,  but  often  disposed  ui  groups. 
There  is  some  surrounding  injection,  and  under  the  epidermis  there  is  found 

*  Ati  intiTf^tinf?  Kummary  of  t*oine  t'X)H*riments  on  intraTeiH>a<«  injtvhon  ujtd  aitiftciAl 
rntpinitioii  in  ttnakcnbite  will  In*  found  in  '  Brit.  Metl.  Journ.'  June  19,  1875. 

*  PoMHibly  the  malignant  pUHtule  or  'charljon'  might  l*  addtnl  to  these,  but  I  have 
thouglit  it  U'ttiT  to  place  thit*  in  the  Hame  chapter  with  Carbuncle,  under  the  affect ioa**  of 
-the  Skik. 
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a  poiifonn  and  yellow  fluid,  seemingly  consistent,  and  which  is  chiefly  fonned 
from  softening  of  the  knot.  They  are  composed  of  a  homogeneous  yellowish 
substance,  which  is  pretty  firm  and  somewhat  brittle,  and  has  a  great  resem- 
blance to  tubercle.  Microscopically  examined,  they  present  an  amorphous 
granular  appearance,  mixed  with  cell-elements  and  cell-growths,  and  numer- 
ous fat-globules.*'  The  eruption  is  formed  by  vesication  over  these  tubercles, 
the  vesicles  soon  becoming  filled  with  pus,  in  which  stage  the  eruption  is 
likened  to  varicella.  The  action  on  the  mucous  membrane  of  the  nose  must 
be  similar,  but  it  is  less  easy  to  verify  it.  It  is  accompanied  with  discharge 
from  the  nose,  which  soon  becomes  purulent,  oedema,  and  inflammation  of  the 
face,  sometimes  passing  on  to  gangrene,  swelling  and  abscess  of  the  sahvary 
glands  and  of  the  tonsils. 

In  ite  acute  form  the  disease  is  very  fatal,  and  sometimes  very  rapidly  so. 
It  proves  £atal  either  by  mere  exhaustion  or  by  a  form  of  pyasmia  in  which  the 
secondary  deposits  are  found  cliiefly  in  the  muscles  and  subcutaneous  tissue,  or 
from  the  eflfects  of  the  glanders-eruption  in  the  viscera,  and  particularly  the 

luil{<8. 

But  glanders  or  farcy  in  the  chronic  form  may  not  prove  fatal  though  it  is 
a  very  formidable  disease,  and  usually  leaves  the  limb  crippled  by  long-con- 
tinued suppuration  and  sloughing.  In  some  cases  acute  glanders  follows  on 
chronic  farcy,  doubtless  from  auto-inoculation. 

In  some  cases,  denominated  flying  farcy ^  the  farcy-buds  subside  without 
sapporating  in  one  part  while  the  disease  shows  itself  in  another. 

Tlie  disease  can  only  be  communicated  to  man  by  inoculation  from  an 
animal  similarly  diseased — and  the  disease  is  only  known  in  horses  and  asses ; 
bat  there  is  no  doubt  when  generated  it  is  highly  contagious  from  man  to  man, 
60  that  aU  possible  precautions  should  be  adopted  ;  and  it  has  been  proved  by 
tfxperiment  to  be  inoculable  from  man  to  the  horse  or  ass. 

Mr.  Poland,  who  had  seen  several  cases  (which  I  fortunately  have  not, 
OLlvonecase  ha\4ng,  as  fiar  as  I  know,  been  admitted  into  St.  George's  Hospital 
(ioring  many  years,  and  that  in  my  absence^),  says  that  *in  the  premonitory 
^t&<;e  it  can  hardly  be  diagnosed  from  other  forms  of  blood-poisoning,  and  that 
til  tlie  early  eruptive  stage  it  is  very  much  like  the  small-pox,  and  may  have  its 
«].otty  feel ;  but  when  once  the  eruptive  stage  is  developed  all  doubt  is  at  an 
«?id :  the  presence  of  a  peculiar  exanthem,  the  local  nasal  discharge,  if  present, 
the  erysipelatous  blush  in  the  face  and  eyes,  the  tumours  and  knots  in  the 
rellnlar  tissue  and  muscles,  and  the  local  suppuration  sufiiciently  attest  its 
character/ 

The  disease,  both  in  horses  and  men,  is  now,  we  may  hope,  becoming  rarer 
ill  consequence  of  its  being  better  known,  and  in  consequence  of  the  greater 
attention  which  is  paid  to  the  cleanliness  and  ventilation  of  stables.  It  ought 
Hfrver  to  be  generated  in  the  horse,  and  if  it  is  the  animal  should  be  killed  at 
oiic«.  If  a  groom  or  anyone  handling  a  horse  supposed  to  be  glandered  is  so 
Qiifortunate  as  to  get  any  of  the  matter  into  a  crack  on  his  hand,  or  on  to  the 
iiaked  hand  (whence  it  is  probably  transferred  to  the  nose  in  most  instances), 
^-^r  if  any  is  blown  directly  into  the  nose,  the  same  prompt  and  decisive  mea- 
•f^na  should  be  adopted  as  are  recommended  in  serpent-bites  or  the  bites  of 
rabid  amiTinilg ;  that  is  to  say,  the  poison  should  be  destroyed  as  promptly  and 
a*  «peedfly  as  possible  by  caustic,  and  if  possible  a  ligature  should  meanwhile  be 
tH^  above  the  part  inoculated. 

»  Poland,  from  *Handb.  der  Path.  u.  Ther/    Bd.  ii.  Abth.  1. 
*  It  i«  described  by  Dr.  Dickinson,  *  Lancet/  March  1869. 
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The  treatment  of  glanders  and  £arcy  offers  nothing  that  is  peculiar.  Its 
principles  are,  first,  to  disinfect  and  deodorise  the  discharge ;  and,  secondly,  to 
support  the  patient  through  the  fever.  For  the  former  purpose  the  nose  should 
he  freely  washed  out  either  with  creasote  lotion,  as  recommended  by  Dr. 
Elliotson  in  his  original  paper  in  the  sixteenth  volume  of  the  '  Medico- Chirur- 
gical  Transactions,'  in  which  the  disease  was  for  the  first  time  accurately 
described,  or  with  Condy*s  fluid  or  carbolic  acid.  Mr.  Poland  speaks  with 
approbation  of  turpentine  embrocations  and  fumigation  with  volatile  stimu- 
lating antiseptics,  conveyed  through  the  medium  of  warm  vapour.  The 
second  indication  is  to  be  carried  out  (as  in  dissection-poisons)  by  free  and 
early  incisions  and  the  judicious  use  of  stimulants  and  tonics. 
Kquinia  Glanders,  when  fully  developed,  is  hardly  to  be  confounded  with  any  other 

roitig.  disease.    Those  who  handle  horses'  feet  when  affected  with  a  disease  known  to 

farriers  as '  the  grease '  are  liable  to  a  slight  pustular  eruption  in  the  hands  and 
wrists,  to  which  the  name  of '  equinia  mitis '  is  given,  in  order  to  mark  its 
origin  and  to  distinguish  it  from  the  virulent  constitutional  poison  of  glanders. 
It  is  a  merely  local  and  perfectly  harmless  affection.  The  eruption  consists 
only  of  the  common  phlyzacious  pustules,  instead  of  the  hard  shotty  tubercles 
of  glanders — there  is  no  general  disease — and  the  whole  thing  subsides  in  a 
few  days  with  cleanliness  and  soothing  applications.  Such,  at  least,  has  been 
the  course  of  those  cases  which  I  have  seen,  in  all  of  which  the  hand  alone  has 
been  affected ;  but  one  is  recorded  by  Mr.  Cock*  in  which  the  accidental  in- 
oculation on  the  nostril  of  the  matter  from  a  *  greasy  *  horse  produced  symptoms 
much  resembling  those  of  glanders.  In  other  cases  this  eruption  appears  to 
have  been  identical  with  the  ordinary  vaccine  eruption.' 
Hydro-  Perhaps  the  most  awful  of  all  diseases  is  that  which  is  derived  from  tlie 

iihoitiA.  Y^i^  q£  ^j^  animal  suffering  under  dog-madness,  or  rabies,  and  unluckily  the 
apprehension  often  produces  mental  torture  hardly  less  terrible  than  the  disease 
itself.  It  is  consolatory,  therefore,  to  be  assured  that  the  disease  in  animals  is 
very  far  rarer  than  might  be  inferred  from  the  constant  cry  of '  mad  dog '  which 
is  raised  whenever  a  poor  cur  being  worried  into  a  bad  temper  bites  and  foams 
at  the  mouth.  Dog-bites  are  extremely  conmion — hydrophobia  one  of  the 
rarest  of  maladies. 

The  disease  derives  its  name  from  the  dread  of  water  which  its  development 
causes  in  the  human  subject,  but  rabies  in  the  dog  causes  no  such  dread ;  iu 
fact,  the  dog  generally  seeks  the  water  greedily,  though  possibly  spasm  may 
prevent  him  from  swallowing  it.  The  disease  in  the  dog  ought  to  be  known,  in 
order  that  proper  precautions  may  be  taken :'  but  tliis  is  not  more  the  province 

1  *  Lancet;  1851,  vol.  ii.  p.  129. 

*  See  a  cam  reported  by  Mr.  Langton  in  the  '  Clin.  8oc.  Trans.'  vol.  x.  p.  121. 

*  The  Rul>ject  is  so  important  in  roffpect  of  precaution  that  I  think  it  necemaiy  to  give 
the  symptomB  of  dog-madncM)  as  described  by  Trousseau  ('  Clin.  Medicine/  Tol.  i.  p.  693. 
New  iSyd.  Soc.  s  Transl.),  on  the  authority  of  Montieur  Bouley,  clinical  professor  to  the 
school  at  Alfort,  'based  on  what  be  had  seen  himself,  and  on  quotations  from  YouattV 
work ' : — '  There  are  three  well-maiked  stages  of  the  complaint  in  the  dog.  The  fint  tn 
characterised  by  melancholy,  depression,  sullenness,  and  ftdgetinc«B ;  the  second  by  excitement , 
by  rabid  fury ;  and  the  third  and  last  by  general  muscular  debility  and  actual  paralysis. 

'  Whether  the  disease  originated  de  novo  or  was  communicated,  the  dog  looks  ill  aatl 
sullen  after  a  period  of  incubation  of  Tery  variable  length ;  he  is  constantly  agitated,  turning 
round  and  round  inside  his  kennel,  or  roaming  about  if  he  is  at  large.  His  eyes,  when  turned 
on  his  master  or  friends  of  the  house,  have  a  stmnge  look  in  them,  expr(«»ive  of  Badnt<«M  bm 
well  as  of  distrust.  His  attitude  is  suspicious,  and  indicates  that  he  is  not  well.  By  wander- 
ing about  the  house  and  yard  he  w*ems  to  be  seeking  for  a  remedy  to  his  complaint.  He  is 
not  to  be  trusted  even  then,  because,  though  he  may  still  obey  you,  yet  he  does  it  somewhat 


HYDROPHOBIA.  76 

of  the  surgeon  than  of  any  other  person.  A  surgeon  has  usually  to  form  his 
own  opinion  as  to  the  presence  of  hydrophobia  in  the  animal  which  inflicted 
the  bite  from  the  account  given  him  by  the  patient  or  his  friends  when  apply- 
ing for  advice  on  account  of  the  injury,  and  I  think  I  may  say  that  the  safest 
course — the  one  which  is  best  for  the  patient,  and  that  which  is  most  likely  to 
be  correct  in  circumstances  where  anything  like  certainty  is  impossible  (for  it 
is  difficult  for  anyone  not  very  familiar  with  dogs  to  distinguish  the  early  stage 
of  rabies  when  he  sees  it,  and  still  more  so  to  judge  on  the  subject  from  another 
person's  description) — is  to  be  very  chary  m  admitting  that  the  suspicion  of 
the  animal's  madness  had  any  foundation,  and  to  give  the  most  favourable 

A'Mr ;  and  if  you  chastise  him  be  may,  in  spite  of  himself,  inflict  a  fatal  l)ite.  In  most 
amm.  however,  a  mad  dog  respects  and  spares  the  person  to  whom  ho  is  attached.  But  his 
citation  increases ;  if  be  is  in  a  room  at  the  time  he  runs  about,  looking  under  the  furniture, 
't^riog  the  curtains  and  carpets,  sometimes  flying  at  the  walls,  as  if  he  wished  to  seize  a 
f  n-T.  At  other  times  he  jumps  up  with  open  jaws,  as  if  trying  to  catch  flies  on  the  wing ; 
*hc  next  moment  he  stops,  stretches  his  neck,  and  seems  to  listen  to  a  distant  noise.  He  pro- 
).i)>It  has  then  hallucinations  of  sight  and  hearing,  seeing  objects  that  do  not  exist,  and 
^titring  sounds  that  are  not  emitted.  This  delirium  may  still  be  suddenly  dispelled  by  his 
Diaoters  roice,  and  according  to  Youatt,  "dispersed  by  the  magical  influence  of  his 
m4)4«r«  voice,  aU  these  dreadful  objects  vanish,  and  the  creature  creeps  to  his  master  with 
tbr  ezpTession  of  attachment  peculiar  to  him.  There  follows  then  an  interval  of  calm  ;  he 
*ti»rtlT  clotMs  his  eyes,  hangs  down  his  head,  his  forelegs  seem  to  give  way  l)eneath  him,  and 
>  look*  on  the  point  of  dropping.  Suddenly,  however,  he  gets  up  again,  fresh  phantoms 
^•«*  Wfore  him ;  he  looks  around  him  with  a  savage  expression,  and  rushes  as  far  as  his  chain 
A..IW1I  him  against  an  enemy  who  exists  only  in  his  imagination."  By  this  time  already  the 
•^rmars  bark  is  hoarse  and  muffled.  Loud  at  first,  it  gradually  fails  in  force  and  intensity, 
4t'l  Womes  weaker  and  weaker,  apparently  indicating  incomplete  paralysis  of  the  muscles 
'f  the  jaws,  just  as  the  dropping  down  pointed  to  paralysis  of  the  muscles  of  the  forelegs. 
In  mne  cases  the  power  of  barking  is  completely  lost,  the  dog  is  dumb,  and  his  tongue 
U^z^  out  through  his  half-opened  jaws,  from  which  dribbles  a  frothy  saliva.  Sometimes 
ti"  month  is  perfectly  dry,  and  he  cannot  swaUow,  although  in  the  majority  of  eases  he  can 
»M1  cat  and  drink.  When  he  has  vainly  attempted  to  swallow  he  probably  believes  it  is 
^«aa«  some  foreign  body  sticks  in  his  throat,  for  he  puts  his  muzzle  between  his  paws  and 
•'•rkswith  them  as  if  he  wanted  to  get  rid  of  this.  Although  he  can  no  longer  drink,  people 
*»  Dialed  into  the  l)elief  that  he  does  so  from  his  lapping  fluids  with  great  rapidity.  On 
'.'•«  cuminatton,  however,  the  fluid  is  found  to  keep  at  the  same  level  in  the  vase  which 
rtcuini  it:  anyone  can  see  that  the  dog  does  not  in  reality  swallow,  that  he  does  not  drink, 
"It  meitrly  bites  the  water.  Although  he  cannot  swallow  fluids  he  can  still  in  some  cases 
«^«lk)fw  Mlids,  and  he  may  thus  swallow  anything  within  his  reach — bits  of  wood,  pieces  of 
♦•♦th,  the  straw  in  his  kennel,  &c.  This  circumstance  is  one  of  very  great  importance  to 
<«ir  in  mind,  because  when  the  body  of  a  mad  dog  is  dissected  a  good  many  substances 
'^■rh  have  not  been  digested  may  be  found  in  its  stomach,  and  do  thus  furnish  a  proof  of 
'« complaint. 

'  One  period  of  the  disease  does  not  pass  suddenly  into  another,  but  by  an  easy  transition, 
^•rmi  in  the  finft  stage,  that  of  depression  and  melancholy,  the  animal  is  from  time  to  time 
^''7Hit4ted,aiid  shifts  his  posture.  This  agitation  increases  to  a  considerable  degree,  and  in 
'•*  Meond  stage  constitutes  the  rabid  fury  which  characterises  this  period,  together  with 
•  ^  -onnationfi  of  sight  and  hearing.  During  this  second  period  the  animal  drops  down  in  a 
*''*^  of  exhaustion  after  paroxysms  of  rage ;  he  seems  completely  prostrate,  his  head  hangs 
'^'▼B,  his  limb«  give  way  under  him,  and  he  can  no  longer  swallow.  These  are  signs  of 
.tnpitti  paralysiB. 

'Towards  the  close  of  the  second  stage  the  dog  often  breaks  his  chain,  and  runs  far  away 
frvi  his  master^ft  house;  he  wanders  about  in  the  flelds,  seized  from  time  to  time  with 
fvuxjmfl  of  fury,  and  then  he  stops  from  fatigue,  as  it  were,  and  remains  several  hours  in 
^  wABoIeiit  state.  He  has  no  longer  the  strength  to  run  after  other  creatures,  although,  if  he 
'•  vorneit  he  can  stiU  gather  strength  to  fly  at  and  bite  an  individiuil.  If  he  be  not  destroyed 
*^  he  vmdcn  aboQt  he  generally  dies  in  a  ditch  or  in  some  retired  corner.  He  apparently 
(^nihcs  frnm  hunger  and  thirst  and  intense  fatigue ;  but  veterinary  surgeons  do  not  say  that 
t*  ihei  from  asphyxia,  brought  on  by  spasm  of  the  pectoral  muscles  or  by  convulsions.' 

The  distaas  is  known  to  other  animals — cats,  wolves,  horses,  &c.,  and  has  been  propagated 
I7  them  to  men — but  its  symptoms  have  only  been  fully  described  in  the  dog. 
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prognosis,  yet  at  the  same  time  not  to  neglect  any  of  the  precautions  against 
the  imbibition  of  poison  which  are  used  in  other  cases  of  poisoned  wounds,  and 
which  are  described  on  p.  69.  When  these  precautions  have  been  taken,  or  if, 
unfortunately,  they  have  been  overlooked,  and  any  time  over  half  an  hour  has 
elapsed,  nothing  further  can  be  done ;  though  even  at  a  later  period  it  is  quite 
justifiable  to  cut  out  the  bitten  parts  and  cauterise  the  wound,  in  order  to  re- 
lieve the  patient's  own  apprehensions,  even  if  it  cannot  really  affect  the  pro- 
gress of  the  case.^  What  distinguishes  the  hydrophobia  from  every  other  form 
of  poisoned  wound  is  the  great  uncertainty  of  its  period  of  incubation,  and 
the  incredible  length  of  time  during  which  the  poison  may  remain  latent,  and 
yet  ultimately  break  out  in  all  the  virulence  of  the  disease.  Many  cases  are 
recorded  in  which  more  than  a  year  has  elapsed  between  the  receipt  of  the  in- 
jury and  the  outbreak  of  the  disease — one  in  which  as  much  as  five  years  and 
a  half  intervened — and  though  we  might  believe  that  in  some  of  these  cases  a 
mistake  has  been  made,  and  the  disease  has  been  due  in  reality  to  another  in- 
jury which  had  passed  unnoticed,  or  that  in  others  hysterical  hydrophobia  has 
been  mistaken  for  the  real  disease,  yet  we  can  hardly  resist  the  conclusion  that 
(in  some  mysterious  and  hitherto  perfectly  inexplicable  manner)  the  poison  con- 
tained in  the  saliva  of  the  rabid  animal  may  remain  inactive  in  some  part  of 
the  body  for  weeks  or  months,  and  then  at  length  pass  into  the  mass  of  the 
blood.  Yet  the  neighbourhood  of  the  wound  displays  no  visible  peculiarity » 
nor  the  absorbent  glands  nor  any  other  part.  The  wound  has  usually  quite 
healed,  and  the  patient  has  often  altogether  forgotten  the  accident ;  so  that  tlie 
explanation  which  some  have  hazarded  is  quite  insufficient — that  the  disease  is 
really  no  affection  of  the  body  at  all,  but  a  mental  disorder  due  to  constant 
apprehension— a  form  of  insanity.  The  disease  undoubtedly  originates  spon- 
taneously in  the  dog,  but  in  the  human  subject  it  is  only  known  as  a  conse- 
quence of  inoculation. 

Like  other  animal  poisons,  except  perhaps  those  which  are  most  virulent, 
the  poison  of  hydrophobia  is  very  uncertain  in  its  action.  Thus,  if  several 
persons  be  bitten,  only  one  may  suffer,  as  was  the  case  in  the  instance  which  Dr. 
Marcet  recorded  in  the  first  volume  of  the  *  Medico-Chirurgical  Transactions.' 
Trousseau  estimates  that  about  half  the  persons  bitten  take  the  disease.  Tlie 
disease  begins  not  uncommonly  with  renewed  irritation  in  tlie  scar  of  the 
wound,  or  with  irritation  in  the  ner^^es  leading  from  it,  testifying  to  the  fact 
that  some  morbid  action  is  going  on  there.  And  there  is  often  a  period  of 
sullen  depression,  a  passion  for  solitude,  and  a  change  of  temper  and  disposi- 
tion exactly  analogous  to  the  first  stage  of  rabies  in  the  dog.  There  is  also 
a  general  feeling  of  bodily  malaise,  differently  described  in  different  cases,  but 
often  referred  to  the  nape  of  the  neck,  and  sometimes  mistaken  for  rheumatism 
or  stiff-neck.  Feverislmess  then  succeeds,  more  or  less  marked  in  different 
cases,  and  then,  at  a  variable  period,  the  pecuHar  and  characteristic  feature 
of  the  disease  manifests  itself,  viz.  that  any  attempt  to  swallow  fluids  will 
produce  severe  paroxysms  of  dyspnoea ;  and  in  the  worst  cases  these  paroxysms 

*  In  the  'Lancet,'  November  24,  1877,  will  be  found  an  interesting  letter  from  Sir  J. 
Fajrer,  in  which  he  relates  a  case  where  a  gentleman  had  been  bitten  some  hours  before  by 
a  dog  unquestionably  rabid,  and  where  the  complete  excision  of  the  bitten  parta,  with 
cauterisation,  was  successful — at  least  no  hydrophobia  ensued.  But  the  same  lett«r  abto 
relates  a  case  where  of  two  persons  bitt«n  by  the  same  rabid  animal,  one  died  of  hydrophobia 
and  the  other  escaped,  though  he  was  the  medical  man  in  charge  of  the  patient  and  witnessed 
bis  agonising  death.  It  seems  to  result  from  such  cases  that  excision  should  bo  pmcttwd, 
even  several  hours  aft«r  the  bite ;  though  the  escape  of  Sir  J.  Fayrer's  patient  may  have  be«a 
unconnected  with  the  operation. 
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are  produced  not  only  by  attempts  at  drinking,  but  by  swallowing  anything, 
and  even  by  the  sight  or  the  very  idea  of  fluid,  and  in  some  cases  they  occur 
spontaneously.  As  the  case  proceeds,  the  mind,  which  was  at  first  quite  calm 
and  reasonable,  sinks  under  the  agony  produced  by  thirst  and  by  constant 
restlessness,  and  the  patient  becomes  more  or  less  insane ;  yet  is  usually  quite 
under  control,  and  easily  made  conscious  of  his  own  delusions.  The  excite- 
ment increases,  the  eyes  become  wild  and  staring,  the  whole  countenance 
expressive  of  rage  mixed  with  terror ;  the  patient  is  in  a  constant  state  of  ex- 
citement, and  gets  hardly  any  sleep,  and  that  little  is  unrefreshing  and  im- 
perfect. As  is  also  noticed  in  the  lower  animals,  the  sexual  feelings  are  often 
inordinately  excited,  producing  satyriasis  and  involuntary  emissions,  or,  in  a 
female,  nymphomania.  After  this  stage  of  excitement  and  mania  often  follows 
one  of  exhaustion,  in  which  the  patient  recovers  his  reason  and  his  power  of 
swallowing,  but  dies  of  asthenia ;  at  other  times  he  dies  in  a  furious  stage, 
either  exhausted  or  suffocated.'  No  perfectly  satisfactory  instance  of  recovery 
has  hitherto  been  recorded,  as  far  as  I  know. 

It  must  be  added,  also,  that  though  the  disease  is  named  from  the  dread 
of  water,  and  though  that  symptom  is  a  dreadful  one,  and  the  convulsions 
which  drinking  occasions  may  be  terrible,  yet  patients  who  have  sufficient 
resolution  may  overcome  it,  and  may  even  take  considerable  quantities  of 
fluid,  and  endure  the  contact  of  water  in  washing,  as  may  be  seen  in  the 
iccoant  of  Dr.  Marcet's  patient  above  referred  to. 

The  disease  has  never,  as  far  as  I  know,  been  propagated  from  man  either 
to  other  men  or  to  the  lower  animals,  though  the  saliva  of  hydrophobic  men 
has  been  inoculated  for  experiment  into  the  dog.« 

As  to  the  real  pathology  of  the  disease  nothing  is  known.  That  it  consists 
in  some  disturbance  propagated  from  the  medulla  down  the  eighth  pair  of 
nerres  is  clear  enough ;  for  though  the  leading  phenomena  of  the  disease  have 
^xed  attention  chiefly  on  the  mental  disturbance  produced  by  the  sight  or 
t<^h  or  thought  of  water,  and  the  spasms  which  follow  on  attempts  at 
<innking,  we  must  remember  that  the  disturbance  is  corporeal  as  well  as 
niental,  and  the  spasms  are  the  efiiects  of  true  reflex  action  proceeding  from 
inxtation  of  the  hyper-sensitive  afferent  filaments.  This  is  strikingly  illus- 
trated by  a  case  which  Trousseau  relates  (op.  cit.  p.  684)  where  an  oesophagus- 
tube  was  passed  through  the  nares  and  seven  ounces  of  broth  poured  into  it. 
Half  of  the  broth  had  been  conveyed  into  the  stomach,  when  the  pharynx 
and  <Bsophagus  were  thrown  into  such  violent  spasm  as  to  compress  the  tube 
and  prevent  the  further  passage  of  the  broth,  and  the  spasm  spread  to  tlie 
f^ratory  muscles  with  such  force  that  the  patient  very  nearly  died. 

The  post-mortem  appearances  do  not,  however,  throw  any  more  light  on 
'be  nature  of  this  irritation  of  the  medulla  or  eighth  pair  of  nerves  in  hydro- 
phobia than  they  do  on  that  of  the  spinal  cord  in  tetanus.  The  fauces, 
pbaiynx,  and  stomach  are  found  congested,  and  congestion  of  the  brain  and 
<'ther  internal  organs  has  been  noted,  but  the  minute  examination  of  the  nerves 
'f  the  part  and  of  the  nervous  centres  has  hitherto  led  only  to  disappointment.^ 

The  diagnosis  of  this  affection  seems  easy  enough.  It  appears  that  it  may 
^*-  mixed  with  tetanus,'  but  otherwise  it  can  hardly  be  confounded  with  it,  nor 

'  TrfMumo  mems  to  regard  asphyxia  as  the  UHual  if  not  almoNt  the  universal  way  of 
*i^h  in  theae  canes. 

'  'v*.  howerer.  Dr.  Coats's  interesting  paper  in  vol.  bti.  of  the  *  Med.-Chir.  Trans/  which, 
^  "•nfiniMd,  would  show  that  there  are  evidences  of  irritation  to  be  found  liy  the  microscope, 
^-  ^h  in  the  nervouji  centres  and  in  the  salivary  glands. 

'  Hee  Ogle,  ia  •  Brit,  and  For.  Med.-Chir.  Rev.*  1868. 
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is  there  much  difiScolty  in  distinguishing  the  real  from  the  hysterical  (or,  as 
Sir  J.  Paget  would  call  it,  the  '  neuromimetic ')  form  of  hydrophobia.  The 
course  of  the  two  diseases  is  quite  different ;  the  implication  of  the  larynx  in 
the  spasms,  so  constant  in  hydrophobia,  is  absent  in  the  simulated  affection, 
and  in  the  latter  the  patient  is  sure  in  the  course  of  time  to  be  able  to  swallow 
naturally. 

The  treatment  is  unfortunately  quite  unsuccessful.  Surgeons  have  thought 
that  if  the  patient*s  strength  could  be  kept  up  for  a  certain  length  of  time  the 
irritation  would  disappear,  and  perhaps  it  might,  but  the  attempt  has  hitherto 
proved  futile.  Forcible  feeding,  as  in  Trousseau's  case  above  referred  to,  has 
produced  such  tremendous  spasms  as  almost  to  kill  the  patient  at  once.  Pro- 
bably the  administration  of  chloroform  or  the  attempt  to  perform  tracheotomy- 
would  do  the  same ;  yet  it  is  a  perfectly  fair  experiment  to  try  until  the  ex- 
perience of  a  few  cases  shall  have  demonstrated,  as  I  fear  it  would,  its 
inefficiency.  It  is  suggested  by  Trousseau's  translator.  Dr.  Victor  Bazire,  ou 
the  theory  that  the  essence  of  the  disease  is  asphyxia,  and  that  if  death  by 
asphyxia  could  be  prevented  the  patient  might  be  saved.  A  great  deal  might 
be  said  against  this  view,  but  I  need  not  detain  the  reader  with  the  discussion 
in  this  place.  Some  have  suggested  excision  of  the  nerve  supposed  to  be 
affected,  or  amputation  of  the  limb.  Either  operation  may  be  justifiable 
under  given  circumstances,  but  neither  holds  out  much  rational  prospect  of 
success.  Three  patients  are  said  recently  to  have  recovered  under  the  use 
of  curare,  and  it  seems  that  this  drug  is  the  most  promising  medicine  which 
we  possess  for  the  treatment  of  hydrophobia.  It  should  be  administered  at 
once,  on  the  recognition  of  the  disease,  either  by  the  mouth  or  hypodermically. 
One  third  of  a  grain  was  given  in  one  of  the  successful  cases,  repeated  as 
often  as  its  effects  appeared  to  be  passing  away ;  in  another  case  three  grains 
were  injected  during  the  space  of  5^  hours ;  and  in  a  third,  quantities  were 
used  gradually  augmenting  from  ^th  to  ^  grain  every  third  hour.^ 

Foot'  and  mouth-disease, — I  shall  say  but  little  about  this  disease,  since 
hitherto  it  has  not  assumed  any  great  importance.  It  is  desirable,  however, 
that  medical  men  practising  in  neighbourhoods  where  the  disease  prevails 
among  cattle  should  be  aware  that  the  use  of  milk  from  infected  cows  is  very 
liable  to  spread  it  to  human  beings,  and  particularly  to  children.  The 
symptoms  are  those  of  stomatitis  with  a  vesicular  eruption  on  the  inside  of 
the  mouth  and  on  the  tongue,  and  in  some  cases  on  the  fingers  and  nails, 
and  more  rarely  on  the  feet,  breasts,  kc.  In  young  children  there  is  some- 
times severe  inflammation  of  the  mouth,  throat,  and  tongue,  and  irrepressible 
diarrhoea.  Otherwise  the  prognosis  is  uniformly  favourable,  and  the  complaint 
seldom  lasts  much  more  than  a  week. 

The  most  important  matter  connected  with  this  disease  is  to  be  aware  of 
its  existence — to  take  precautions  for  the  supply  of  pure  milk,  and  for  boiling 
before  use  any  which  is  at  all  suspected.  Sulphurous  acid  n|,v-xx  in  syrup 
of  orange  peel  and  water  has  been  found  beneficial.' 

*  See  Andewon,  •  Syst.  of  Surg/  3rd  ed.  vol.  i.  p.  341.  •  Ibid.  p.  348. 
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CHAPTER  IV. 

HJBMOBRHAGE  AND   COLLAPSE. 

HEMORRHAGE,  its  causes,  sources,  and  treatment,  forms  a  most  important  part  Hsmor- 
of  practical  surgery,  and  in  the  judgment  of  many  eminent  surgeons  it  is  in  ^^^' 
the  treatment  of  unexpected  and  profuse  hasmorrbage  that  the  resources  and 
quahties  of  a  great  surgeon  are  displayed  more  than  in  any  other  emergency. 
The  topic  follows  naturally  after  the  consideration  of  wounds  and  their 
treatment,  since  haemorrhage  is  a  symptom  in  every  wound,  and  is  the  chief 
and  most  important  symptom  in  many.  Still  a  great  number,  perhaps  the 
majority,  of  the  cases  of  btemorrbage  which  surgeons  are  called  on  to  treat, 
are  not  traumatic ;  and  the  reader  will  see  in  the  sequel  that  there  are  few 
surgical  diseases  in  which  the  question  of  baamorrbage  does  not  at  some  time 
occur.  It  will  hardly  be  possible,  therefore,  to  exhibit  in  this  place  an  ade- 
quate view  of  all  the  causes  of  hemorrhages  in  surgical  practice,  nor,  indeed, 
would  it  be  desirable  to  repeat  here  matter  which  must  form  a  great  part  of 
the  sequel  of  the  book. 

Hiemorrhage  may  be  looked  at  from  several  different  points  of  view.  Of 
these,  the  most  important,  and  those  to  which  I  shall  here  confine  myself,  are 
two—viz.  (1)  as  to  whether  the  haamorrhage  is  spontaneous  or  traumatic,  and 
•2»  as  to  whether  the  bleeding  is  from  one  or  more  large  vessels  (arteries  or 
veins ),  or  from  a  great  number  of  small  ones. 

Spontaneous  hcemorrhage  is  best  illustrated  by  that  curious  affection  which  The 
w  seen  occasionally  in  this  country,  and  more  frequently,  it  is  believed,  in  Jw?c  din- 
Geimany,  called  the  luBtnorrhagic  diathesis.    In  this  diathesis  there  is  a  con-  thesis,  or 
!«utational  predisposition  to  bleed,  sometimes  with  no  previous  injury,  but  phii"/" 
eommonly  after  some  slight  wound,  very  frequently  that  of  the  removal  of  a 
tooth,  or  some  other  trifling  laceration ;  and  the  haemorrhage  will  proceed, 
Mtnetimes,  unchecked  by  treatment,  until  the  patient  is  exhausted,  when  it 
eonunonly  stops,  though  in  rare  cases  it  proves  directly  fatal.     It  is  more 
common  for  death  to  follow  some  other  disease,  which  the  patient  would  if 
stronger  have  thrown  off. 

The  constitutional  tendency  is  hereditary,  and  usually  in  the  males  of  the 
family.  Females  suffer  also  from  the  disease,  but  more  rarely — an  exemption 
vhieh  has  been  attributed  to  the  natural  outlet  provided  by  menstruation. 
And  it  is  asserted  that  men  who  have  haemorrhoidal  discharges  sometimes 
procure  thereby  the  cessation  of  the  haemorrhagic  diathesis.  It  seems,  how- 
^^er,  that  though  females  suffer  less  frequently  than  males,  the  diathesis  is 
commonly  received  through  the  mother.  It  is  not,  however,  always  inherited 
nor  always  congenital ;  and  it  is  said  that  the  diathesis  may  be  excited  by 
privation  of  exercise  and  confinement  in  a  damp,  unhealthy  place. 

In  flome  cases  the  haemorrhage  is  periodic ;  and  it  is  sometimes  preceded 
hy  a  distinct  warning — a  period  of  excitement,  in  which  the  pulse  beats  ex- 
cemvely ;  the  patient  is  restless,  and  perceives  an  odour  of  blood  in  his 
rKwtrils.  Some  days  after  this  the  bleeding  will  begin,  or  if  an  injury  is 
received  the  wound  will  bleed  forthwith.  In  the  intervals  between  the  attacks 
of  hemorrhage  a  peculiar  affection  of  the  joints  may  be  noticed,  varying 
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from  severe  pain  to  synovial  effusion,  or  the  general  inflammatory  thickening 
of  all  parts  of  the  joint  called  '  white  swelling.'  So  long  as  the  joint-disease 
is  present  the  tendency  to  bleed  seems  to  be  suspended.  The  nature  and  situa- 
tion of  the  hflBmorrhage  vary ;  subcutaneous  hemorrhage  (petechiie),  bleeding 
from  the  nose  and  mouth,  hcematuria,  and  melfena  are  the  most  common. 

The  treatment  is  generally  successful.  If  the  patient  is  strong  enough  to 
bear  it,  free  watery  purging  (as  by  01auber*s  salt,  sodte  sulph.,  in  |ss  doses) 
seems  very  beneficial,  and  the  exhibition  of  some  salt  of  iron  (the  carbonate 
is  the  favourite  preparation)  in  the  intervals  between  the  hemorrhages  is  often 
a  great  adjuvant.  When  internal  hfemorrhage  occurs  the  ergot  of  rye  is  highly 
recommended,  and  may  be  given  in  5-grain  doses  every  half-hour.  External 
liflemorrhage  is  best  controlled  by  well-regulated  pressure,  aided  by  some 
astringent,  of  which  the  perchloride  of  iron  is  the  best,  or  in  some  cases  by  the 
actual  cautery.  In  some  instances  it  has  been  noticed  that  the  bleeding  has 
ceased  on  converting  a  lacerated  wound  into  a  clean  incised  cut,  and  veniesec- 
tion  has  even  been  practised  with  advantage ;  but  it  seems  unnecessarily  danger- 
ous to  make  fresh  wounds  in  a  case  where  any  cut  may  bleed  uncontrollably. 


<i€iieriil 
MyiuptODia 
of  hminor- 


The  general  symptoms  of  hiemorrhage  are  as  follows  : — Wlien  profuse  and 
rapid  (as,  for  instance,  when  a  large  artery  is  laid  open)  the  patient  rapidly 
faints ;  or,  if  the  hiemorrhage  is  less  excessive,  the  pulse  and  temperature  fall, 
and  he  feels  weak  and  fault ;  languor,  yawning,  noises  in  the  head,  throbbing 
of  the  temples,  and  flashes  of  light  in  the  eyes  precede  the  access  of  syncope. 
When  syncope  occurs,  the  bleeding  as  a  rule  stops ;  but  if  this  is  not  the  case, 
in  consequence  either  of  the  size  of  the  vessel  or  from  some  mechanical  im- 
pediment to  its  closure,^  the  patient  must  die  miless  the  bleeding  is  arrested  by 
surgical  treatment.  Generally,  however,  it  does  stop,  but  sometimes  reciu-s 
with  the  same  train  of  symptoms,  only  more  rapidly  ending  in  syncope.  On 
recovery  from  syncope  vomiting  often  takes  place,  the  pulse  rises  rapidly  in 
rate,  but  not  m  volume,  being  weak,  small,  and  easily  affected  by  any  external 
agency. 

The  recurrence  of  hiemorrhage  after  syncope  is  prevented  by  the  blood 
forming  a  clot  in  the  bleeding  vessel  and  in  the  tissues  around  it,  wliich  the 
returning  circulation  is  too  weak  to  displace ;  and  this  process  is  greatly 
favoured  by  the  contraction  and  retraction  of  the  arteries  when  completely 
divided,  as  will  be  explained  further  on. 

Repeated  or  habitual  hemorrhage  produces  a  general  pallor,  or  rather  a 
ir  imMtual  waxy  appearance,  of  the  whole  body,  fainting  on  slight  exertion,  restlessness, 
rhiiiir  emaciation,  sometimes  partial  or  complete  amaurosis,  and  frequently  constant 
and  extreme  drowsiness.  As  it  goes  on  the  patient  becomes  more  and  more 
weak  and  exhausted,  sometimes  entirely  unconscious,  pulseless,  and  livid. 
Death  takes  place  usually  in  a  very  sudden  maimer,  or  is  caused  by  some 
slight  exertion. 

It  is  hardly  possible  to  estimate  correctly  the  quantity  of  blood-loss  which 
is  necessary  to  occasion  death.  It  varies  much  with  age :  infuits  succumbing 
rapidly — much  with  the  patient's  state  of  mind :  a  hiemorrhage  which  would 
not  prove  fatal  if  the  patient  were  unconscious  may  easily  cause  death  when 
his  mind  is  agitated  and  his  heart  under  the  influence  of  terror — much  with 

'  Th«»  main  moobmicsil  nimtiu*!**  to  tho  cl<>j«ure  of  the  vcjwt'ls  arc  their  dilatation  liy  hnxx 
(aj<  in  tho  rane  nf  vi'km'Ih  woundi'tl  in  tho  interior  of  tho  ImmIv),  tlioir  U*injj  kopt  o|H'n  }>y  th«» 
yniWH  of  a  Inmy  or  fibrous  canal  in  whioh  I  hoy  lio,  thoir  {mrtiul  dinMon,  and  the  jiresjonct?  of 
foreign  iMxIictt  in  their  interior. 
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the  temperature  in  whicli  he  is  placed :  bleeding  which  would  not  prove  fatal 
if  the  patient  were  in  a  warm  place  may  cause  death  when  the  heart  is  em- 
harrassed  by  the  resistance  offered  by  tissues  congealed  by  cold — with  the  organ 
affected,  and  with  the  condition  of  health  or  disease  in  which  he  may  happen 
to  find  himself. 

It  has  often  been  noticed  that  after  repeated  bleedings  (either  accidental 
or  therapeutic)  the  blood  becomes  watery,  more  prone  to  escape  from  the 
vessels,  even  without  injury,  and  less  apt  to  coagulate. 


The  bleeding  which  occurs  in  most  wounds  proceeds  chiefly  from  the  Injuries  of 
capillaries  and  from  small  vessels  which  cease  to  bleed  spontaneously.    But 

bleeding  from  the  larger  arteries  must  be  at  once 
stopped,  or  else  it  will  prove  fatal,  or  at  any  rate 
cause  a  most  injurious  loss  of  blood. 

The  injuries  of  arteries  may  be  thus  classified : 
1.  Contusion.  2.  Partial  laceration.  8.  Complete 
laceration.  4.  Partial  division.  5.  Complete  division. 

1.  About  contusion  of  arteries  little  is  really  Contmnons. 
known.  It  seems  undeniable  that  contraction  and 
even  total  closure  of  the  artery  may  follow  on  mere 
contusion,  and  that  this  may  be  a  cause  of  gangrene. 
So  Outhrie  relates  a  case  in  which  a  bullet  passed 
between  the  pophteal  artery  and  vein  without  open- 
ing  either.  Gangrene  ensued,  and  the  man  died. 
'  The  coats  of  the  artery  were  not  destroyed  in  sub- 
stance, though  bruised;  it  was  at  this  spot  much 
contracted  in  size,  and  filled  above  and  below  with 
coagula.'  ^  But  such  injuries  can  hardly  occur  un- 
complicated, nor  can  the  exact  condition  of  the 
artery  be  diagnosed.  They  muBt  be  treated  by  the 
ordinary  rules  for  traumatic  gangrene. 

2.  Partial  laceration  of  the  artery  consists  in  the  Laceration 
tearing  of  the  internal  and  middle  coats  while  the  jni^^JSdie 

^•to^^iaS^tiS  ©r^iS    ©2ttemal  coat  remains  entire.     I  once  had  an  oppor-  etmia. 
^' *Tc  t!r°^«^?t^  b  ^ the    *^"^^*y  ^^  seeing  the  symptoms  of  this  injury  so 
f«n»  of  tiie  bioodHitreaiii,   clearly  marked  that  it  was  easy  to  diagnose  both  the 

^fm  the  ext«ma]  coat  for  .  1,1  •  .     %  a  1       1      •  a 

«vmt  half  an  incii,  and  uaturc  and  tlic  prccisc  Seat  of  the  lesion.    A  man 

'V"C*i^ « » uTtoJj  was  brought  into  St.  George's  Hospital  with  a  very 

iiiVg^SUe'thTIS:  severe  injury  to  the  head,  caused  by  a  fall  from  his 

^'iST?  Tito  sh^ui^of'the  ^^^^»  o^  which  he  died  in  SJ  hours.     On  examining 

^-weCuhk-hwM  perfectly  him  about  au  hour  after  his  admission  there  was 

»«taiaL~From8t.aeortre*B  .  ^1  xv  j      -^ 

H«n4tai  yawum.  Her.  ri    no  pulsc  m  onc  wiist ;    ou  the  other  side  it  was 

perfectly  natural.  The  pulse  had  been  felt  in  both 
^.<t8when  be  was  first  brought  into  the  hospital.  In  the  axilla  the  pul- 
"*tioQ  eoold  be  felt  down  to  a  certain  point,  and  there  it  stopped  at  once. 
^TiCTe  was  no  bruise  nor  any  other  injury  in  the  armpit.  It  was  easy  to  see 
tbt  the  axillary  artery  had  been  partly  torn  at  this  spot,  and  that  the  torn 
tc«u  had  been  pushed  into  the  tube  of  the  vessel  by  the  blood  so  as  to  close 
^  take,  and  the  condition  of  the  artery  was  exactly  verified  by  post-mortem 
<^^Ainiiia(ion,  as  is  represented  in  the  annexed  figure. 

'  Onlhric,  *  On  WouncU  and  Injuries  of  the  Arteries/  p.  22,  Cise  24. 
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The  injury  here  i»  precisely  the  same  as  that  which  is  inflicted  by  the 
surgeon  in  the  operation  of  tying  the  artery,  but  without  the  abiding  irrita- 
tion of  the  Hgature.  The  artery,  therefore,  will  not  probably  give  way  above 
the  seat  of  the  injury.  It  may  expand  into  an  aneurism  of  the  kind  some- 
times called  false — i.e.  the  sac  formed  only  by  the  external  coat  (see  the  section 
on  Aneurism) — but  more  probably  this  part  will  become  lined  and  filled  with 
coagulum,  and  beyond  the  obliteration  of  the  artery  nothing  further  will  ensue. 
Gangrene  is  less  hkely  to  follow  than  after  the  ligature  of  the  artery. 

8.  Rupture  or  complete  subcutaneous  laceration  of  an  artery  is  more 
commonly  seen  in  the  popliteal  than  any  other  vessel.  It  must  be  the  result 
of  great  violence,  and  is  therefore  usually  accompanied  by  other  lesions,  such 
as  laceration  of  the  posterior  ligament  of  the  joint  or  rupture  of  the  vein,  and 
usually  botli.  The  circulation  ceases,  the  pulse  disappears  from  the  lower 
arteries,  the  temperature  of  the  hmb  rapidly  falls,  enormous  extravasation  of 
blood  below  the  fascia  distends  the  limb ;  in  some  cases  a  bruit  can  be  heard. 
I  have  never  seen  any  case  where  pulsation  was  present  in  the  extravasated 
blood.  Gangrene  rapidly  ensues  if  the  limb  is  not  amputated.  Such  cases 
are  easy  of  diagnosis  from  the  rapid  fall  of  temperature,  the  great  swelling, 
and  the  loss  of  pulsation  in  the  arteries  below  the  seat  of  injury. 

But  I  have  seen  cases  where  some  amount  of  circulation  went  on,  and 
where  pulsation  was  at  first  perceptible,  though  feeble,  in  the  tibial  arteries, 
yet  where  gangrene  set  in,  though  not  so  rapidly ;  ^  and  after  amputation  the 
artery  was  found  completely  separated  into  two  parts.  Either  the  blood  at 
first  found  its  way  from  one  end  of  the  artery  into  the  other,  the  rupture  bein^^ 
complete,  or,  as  is  more  probable,  the  laceration  was  at  first  incomplete,  but 
the  untom  part  of  the  vessel  afterwards  gave  way. 

If  the  diagnosis  can  be  made  with  certainty  primary  amputation  is  tlie 
safest  course  in  the  lower  limb.  In  tlie  arm  the  surgeon  would  tie  the  vessel 
if  the  swelling  were  increasing,  or  if  not  would  trust  to  pressure  on  the  artery 
above,  with  careful  bandaging  of  the  whole  limb,  and  a  compress  at  the  seat 
of  injury.  But  in  the  upper  extremity,  as  in  the  lower,  when  gangrene  has 
commenced  amputation  should  be  no  longer  delayed. 

The  total  laceration  of  an  artery  in  a  wound,  as  when  a  limb  is  torn  off  by 
machiner}',  does  not  usually  give  rise  to  htemorrhage ;  the  artery  is  twisted  by 
the  force  exactly  in  the  same  way  as  it  is  by  the  surgeon  in  an  amputation, 
and  it  can  be  seen  pulsating  down  to  the  lacerated  part.  The  process  by  which 
it  is  closed  will  be  described  under  the  head  of  Torsion,  further  on. 

4.  The  incomplete  is  often  a  more  serious  injury  than  the  complete  division 
of  an  artery,  since  the  wounded  artery  is  prevented  from  retracting.  Thus, 
when  arteriotomy  was  a  recognised  operation,  the  anterior  temporal  artery  was 
punctured,  and  would  continue  to  bleed  as  long  as  tlie  puncture  in  the  vessel 
corresponded  to  that  in  the  skin.  When  the  surgeon  wished  to  stanch  the 
hiemorrhage  he  cut  the  vessel  across. 


'  A  caw  iM  n'liiteil  l»y  Mr.  Pick,  in  *  Pnth.  TranH.'  vol.  xvii.  \\  74.  in  whioh  the  laoeratitMi 
WiiM  at  fir««t  inodiiplHe,  and  the*  jmtirut  nu;*  aliK*  to  walk  wvcnil  iiiilcM  attor  tho  nccidfiit. 
(tanirrene  ranir  imi  wry  gniduiilly,  and  amputation  n^as  not  iMTfornu^l  till  thirty-five  dny^ 
after  the  injury.  The  two  |»ftrt«*  of  ih«'  |K>}ilitiiil  artory  wrn^  •»till  unir««<l  hy  a  frajrnieiit  of 
the  anterior  will  of  the  vess*-!.  Mr.  Rivinjjton  ha**  pclatM  in  the  'Hrit.  Mwl.  Journ.'  Jan. 
12,  1878,  a  vrry  inton*j»tinpf  ca***  in  which  the  {Hipliteal  vein  ^Ti«  completely  torn  acroM,  while 
the  int«*rnal  am!  niiihlh'  (Mats  of  the  artery  were  latvratwi.  There  wen*  also  other  Ie»ion**. 
In  thi**  oa***  a  elirkinjr  •aiund  wa^ht-ani  with  thejitcthi»««e«i|H\oauMHl  by  the  thi}tpin^  liaokwanln 
and  forwanU  «»f  the  bieemteel  ckk\\^  iuMtle  the  artery  ;  thci-e  W\n^  Mill  a  tWMe  puUition  in 
the  til'ial  ve*"HU. 
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The  direction  of  the  wound  is  of  some  importance  in  reference  to  the 
probability  of  future  mischief.  Thus,  if  a  longitudinal  wound  be  inflicted  on 
an  artery  in  a  living  animal,  and  the  wound  be  afterwards  examined,  it 
will  be  found  to  be  a  mere  slit,  while  a  transverse  wound  gapes  open  and  be- 
comes oval,  or  rather  lozenge-shaped,  in  conse- 
quence of  the  state  of  longitudinal  tension  in  which 
tlie  vessel  normally  is  placed,  rather  than  from  any 
retraction  of  the  muscular  ffbres.  Mr.  Savory  shows 
that  a  similar  shape  is  assumed  by  transverse 
wounds  made  after  death,  and  that  on  dissecting 
the  artery  away  and  removing  it  from  the  body 

/^l^^^iH  ^^^  wound  closes  again.^ 

An  artery  partially  divided  will  go  on  bleeding 
until  some  efficient  external  obstacle  is  opposed  to 
the  exit  of  blood,  and  this  is  often  effected  by  the 
displacement  of  the  various  layers  of  tissue  over- 
lying the  vessel  (so  that  the  wound  in  the  artery 
no  longer  corresponds  to  that  in  the  skin),  and  by 
the  accumulation  of  blood-clot  in  the  interspaces. 
When  the  bleeding  stops,  the  wound  may  close 
like  any  other  wound,  or  it  may  give  way  to  the 
distending  force  of  the  circulation  till  a  traumatic 
aneurism  has  formed,  as  will  be  shown  in  speaking 
of  Aneurism. 

There 'is  another  form  of  incomplete  division, 
ct      ■    ^  very  rarely  met  with,  in  which  the  weapon  has 

divided  the  external  coats  of  the  vessel,  but  with- 
out penetrating  its  tube.  As  it  seems  certain, 
however,  that  the  internal  (or  internal  and  part 
tfaia  of  eoiD|»kie  division  of  an  ar.  of  the  middle)  coat  which  has  been  left  uncut  will 
vtttento be  rreracted,ie.dnvm  yield  to  the  force  of  the  cuTculation  aftcrwards, 
^'J2;,SSSfto5^'a'S?„H7SS  *^i8  inj^  is  to  be  regarded  and  treated  exactly  as 
^iS:£"S^"^'?:^M"tt  a  wound  penetrating  the  vessel.^ 

*iS^th?WSSi^re^^nted         ^'  When  an  artery  is  completely  divided  it  Complete 
-Mrt  with  dot:  The  clot  often  rettocts  and    contracts.    It  retracts   since  it  is  ^>^"**^°' 

''''B'li  as    Ear    as   the  nearest 

ffuirh  on  either  sfcie,  upcring  always  ou  the  strctch,  and  therefore  when  divided 

» tt  Mrtewls  up  the  Tcrnel,  and    ..  ^  n  ii  *  n 

;V4  is  abo  poortMi  oat  external  its  cnds  Separate,  cxactly  as  those  of  any  other 
'  «u)i  (*^is*tiere  ilpraented  as  clastic  tubc  would  do,  and  it  coutracts  from  the  irri- 
.^J^alSriai"  SS^'lJidiiy.  tatiou  of  the  uijury  acting  on  its  circular  muscular 
•  h  b  OQ  the  stretch.  fibres  and  causing  them  so  to  narrow  the  calibre  of 

'^  vessel  that  it  tapers  out  into  a  conical  end  within  the  sheath.'    This  con- 

'  MaTory,  •  On  the  Shape  of  Transverse  Wounds  of  the  Bloodvessels.' 
*  Koran  illuntnitive  case  see  Outhrie,  *  On  the  Diseases  and  Injuries  of  Arteries/  pp.  328-9. 
Ipvtleoian  had  cut  his  throat,  inflicting  a  punctured  wound  on  the  internal  jugular  vein  and 
tw-ntdi  on  the  carotid  artery.  Guthrie  took  up  the  punctured  portion  of  the  vein  with  a 
>'»«u]iuD,  and  included  it  in  a  ligature.  The  wound  in  the  vein  healed,  and  the  ligature 
'^■'iway,  leaving  the  vein  pervious  and  without  a  trace  of  injury.  The  artery  was  not 
">*Tfrwi  with,  and  it  gave  way  on  the  eighth  day,  causing  so  much  haemorrhage  that, 
•>th(i«gh  Iwth  ends  of  the  veetwl  were  secured  as  soon  as  possible,  the  patient  died  of  exhaus- 
•••«  MMiQ  afterwards. 

"  In  Hooter's  works,  vol.  iii.  pp.  157  et  seq.,  will  be  found  some  very  interesting  experi- 
''^■*  <«  the  contraction  of  the  muscular  fibres  of  arteries  in  the  lower  animals  under  the 
""•ohis  of  exposure  and  loss  of  blood,  and  on  the  length  of  time  during  which  they  retain 
'-^jfTitai  pro[«rty. 

g2 


B4  HiEMORRHAGE. 

traction  of  the  muscular  fibres  offers  an  obstacle  to  the  circulation  of  blood 
through  the  vessel,  and  therefore  to  the  occurrence  of  haemorrhage,  which  is  in 
proportion  to  the  strength  of  the  muscular  coat,  and  is  therefore  much  more 
efficient  in  the  smaller  arteries,  where  the  muscular  coat  is  very  much  stronger 
relatively  to  their  size  (and  therefore  to  the  pressure  of  the  blood-stream  on 
them),  than  it  is  in  the  great  arteries,  where  it  is  entirely  unable  to  resist  the 
pressure  of  the  circulation.  Hence  the  total  di\'ision  of  a  large  artery  by  a  clean 
cut  proves  fatal  at  once  unless  the  vessel  is  promptly  secured,  whilst  arteries 
of  smaller  calibre  will  cease  to  bleed  with  or  without  the  assistance  of  syncope. 
Jolm  Hunter  says  that  he  believes  if  a  leg  were  amputated  with  no  precaution 
for  stopping  htemorrhage  that  the  patient  would  not  usually  bleed  to  death,  i.e. 
that  arteries  the  size  of  the  tibials  would  generally  close  spontaneously.* 

[njuries  of         All  injuries  of  veins  are  less  formidable  in  their  immediate  consequences 
\TinH.  ihsu  similar  injuries  of  arteries  of  the  same  cahbre,  in  consequence  of  the 

diminished  force  of  the  circulation,  and  of  the  weakness  of  the  walls  of  the 
veins,  whereby  the  pressure  of  the  neighbouring  parts  and  of  the  extravasated 
blood  is  enabled  to  act  on  them  much  more  powerfully.  It  is,  therefore,  much 
easier  to  stop  venous  haemorrhage  than  arterial,  and  it  is  hardly  ever  necessary 
to  tie  any  except  the  largest  veins  and  those  which  are  kept  open  by  the  walls 
of  the  canals  in  which  they  lie.  But  contusion,  laceration,  or  any  other 
injury  to  a  vein  may  have  very  serious  and  even  fatal  after-consequences,  quite 
apart  from  any  danger  of  bleeding.  Thus,  Mr.  Syme '  has  shown  that  many 
of  the  deaths  after  hgature  of  the  arteries  may  with  great  probability  be  at- 
tributed to  injury  inflicted  on  the  accohipanying  vein :  and  since  surgeons 
liave  been  more  alive  to  this  consideration  the  mortahty  after  ligature  of  arteries 
has,  I  believe,  decreased  considerably.  Further  observations  on  this  topic  will 
be  found  in  the  chapter  on  Diseases  of  the  Veins. 
Bnirance  <if  Anotlier  very  formidable  consequence  which  sometimes  follows  wound  of  a 
vein  is  the  entrance  of  the  air  into  it.  When  the  air  rushes  into  the  vein  in 
such  large  quantities  as  to  fill  the  right  aiiricle  of  the  heart  with  air  it  usually 
produces  instant  deatli,'  for  the  air  passes  through  the  auriculo- ventricular 
valve  and  opens  it ;  then,  on  the  contraction  of  the  ventricle,  the  air,  being  a 
much  lighter  fluid  than  blood,  cannot  shut  the  valve-flaps,  and  so  the  heart  s 
action  comes  to  a  stop.  When  a  smaller  quantity  passes  in,  the  patient  faints, 
but  recovery  often  ensues.  The  entrance  of  the  air  (which,  in  practice,  always 
occurs  in  surgical  operations)  is  denoted  by  a  whistling  sound,  after  which 
syncope  at  once  occurs.  As  far  as  I  know,  this  has  only  hitherto  occurred 
in  operations  on  the  neck  or  axilla,  tliough  it  seems  possible  in  other  regions 
also  :  ^  and  it  appears  to  have  become  much  rarer,  if  not  altogetlier  unknown, 
since  operations  have  been  more  generally  performed  under  tlie  influence  of 

'  'An  arton*  of  nnxU'rate  dimeiimotui/  miy?*  <tuthrie  (*  Din.  and  loj.  of  Art«»rii«,'  p.  222\ 
'ftuch  tut  the  tibial  or  liraohial.  and  |)Hrtieularlrnl]  lieluw  thifii*  in  uze,  are  in  general  ApaMt*. 
1»y  their  own  intrinKic  powers*,  of  arrt«ting  the  jmi^ifrc  of  thf*  blood  through  them,  vithuut 
any  awiKtance  from  art,  or  from  the  Hurroundiug  }HirtM  in  which  they  are  idtuated,' 

*  *  I*rincipU*  of  Surjjery,'  p.  97. 

*  This  i»  fM)metinu-<i  done  exiierimentally  in  kiniii|r  horKfw.  A  pipe  10  iDflertc<l  into  the 
jujn>lAr  Tein,  and  then  if  a)>out  thrice  iu<  much  air  in  Itlown  into  the  vein  an  a  h4'HUhj  nuui 
can  emit  at  one  full  expimticm,  the  horw  will  fall  dt^l.  S(h*  MtNireV  emay  in  *  i^^fst.  of  Sur^i.' 
vol.  i.  372,  3rtl  e*l.,  to  which  I  niUMt  alwo  n»ftr  the  reiidvr  for  a  full  dif^ouwion  of  the  «'ari<m» 
theorieti  aUmt  the  manner  of  death  in  th(«<  crm'k  I  have  only  Mute«l  in  the  text  the  one 
wliich  m*m»  to  me  the  mo«t  fHtinfactory. 

*  Ifr.  Cordweiit  haM  related  a  awe  of  parturition  in  which  he  lielievefi  that  dmth  ooeurred 
fn)m  entrance  of  air  intt)  Xht  uterine  vein**  ('St.  (ieor^'*8  ]Io<«pital  Re]M)rtis*  voL  ri.). 
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fall  ftniesthesia,  the  accident  being  no  doubt  often  caused  by  the  patient's 
struggles.  The  vein  having  been  imperfectly  divided,  and  being  prevented 
from  entirely  collapsing  by  its  adhering  in  part  to  the  surrounding  tissues, 
name  sudden  movement  draws  the  incision  open  while  the  motion  of  the  chest 
in  inspiration  is  producing  a  tendency  to  vacuum  in  the  venous  system. 

The  remedies  are  those  for  profound  syncope,  viz.  the  recumbent  position, 
forcing  the  blood  towards  the  heart  by  chafing  the  limbs,  exciting  the  heart 
to  action  by  galvanism,  administering  ammonia  by  the  nostrils  and  brandy  by 
the  rectum,  and  possibly,  if  there  be  time  for  it,  injecting  warm  water  into 
the  veins  in  quantities  of  about  2  ozs.  at  a  time.  Mr.  Moore,  who  proposes 
this  plan  (which  has  not  hitherto  been  tried)  directs  that  the  head  be  raised 
and  a  vein  in  the  neck  be  opened,  in  order  that,  if  it  be  filled  with  air,  the  air 
may  escape.  The  water  is  then  to  be  injected  with  such  force  as  would,  in  the 
operator's  judgment,  moderately  distend  the  auricle.  All  the  cases  which  have 
recovered  have  done  so  under  the  ordinary  remedies  for  profound  syncope  long- 
continued,  and  sometimes  after  a  long  period  of  almost  seeming  death. 

The  occasional  occurrence  of  this  terrible  accident  will  of  course  teach  the 
soigeon  caution  in  dissecting-operations  about  the  neck  and  axilla. 

When  a  surgeon  is  called  to  a  case  of  haemorrhage  his  first  care  is  to  stop  Diagnosis 
it  for  the  moment,  which  is  always  readily  done,  if  there  is  an  open  wound  narmof 
and  the  bleeding  comes  from  a  definite  point,  by  moderate  pressure  with  the  accidental 
finger  on  the  bleeding  spot.    The  bleeding  even  from  a  very  large  artery,  if  rhage^ 
cleanly  exposed  (e.g.  the  femoral  in  a  wound  in  the  groin),  requires  remark- 
ably little  pressure  to  check  it  for  the  time.     And  if  the  bleeding  point  is  not 
plainly  visible,  well-directed  pressure  on  a  pad  of  some  soft  substance  filling 
the  whole  wound  will  suspend  the  haemorrhage  until  time  has  been  obtained 
for  the  definite  treatment. 

Next  the  question  occurs — Is  the  haemorrhage  arterial,  venous,  or  capillary  ?  Arterial  or 
Let  us  suppose  a  large  artery  wounded,  and  the  wound  in  the  artery  ^^^^^  ^ 
corresponding  directly  to  the  skin  wound.  The  blood  leaps  out,  of  a  bright 
red  ooloor,  in  jets  synchronous  with  the  heart's  beats,  and  often  to  a  distance 
<>f  some  feet  from  the  patient's  body.  In  the  wound  of  a  large  vein,  on  the 
oiher  hand  (phlebotomy  is  a  familiar  instance),  the  blood  pours  out  in  a  dark 
purple  (Modena-red)  stream  which  is  continuous,  and,  if  jetting  at  all,  the  jets 
tre  not  interrupted  but  only  augmentations  of  the  force  and  extent  of  the 
cream,  synchronous  not  with  the  heart's  action  but  with  expiration  or  with 
muscular  efforts. 

So  iiar  there  is  no  difficulty  in  the  diagnosis.  And  in  the  case  of  smaller 
ineries  there  is  also  no  difficulty  so  long  as  the  flow  of  blood  is  unobstructed 
f 'T  the  supeijacent  tissues.  But  in  small  wounds,  even  of  considerable  arteries, 
hing  deeply  and  having  a  circuitous  communication  with  the  exterior,  the 
IJeediug  may  be  so  gentle  that  there  is  little  to  distinguish  it  from  venous 
(xmng  in  its  manner  of  coming  out  or  in  its  colour,  for  venous  blood  quickly 
uims  red  on  exposure  to  the  air.  In  this  case  the  persistence  of  the  haemor- 
rUge  is  a  valuable  sign  that  it  is  an  artery  which  is  woimded  :  and  the  efi^ect 
cf  pressure  above  is  another.  Pressure  appUed  to  the  nearest  accessible  trunk 
Uftween  the  wound  and  the  heart  yill  suspend  arterial  haemorrhage ;  while,  if 
it  affects  the  venous  bleeding  at  all,  it  will  augment  it.  If  a  bruit  can  be 
Leard  it  will  of  course  be  decisive. 

Having  settled  that  the  bleeding  is  arterial,  the  next  question  is  whether  From  trunk 
it  comes  from  a  trunk  artery  or  a  branch.     The  bleeding  caused  by  a  wound  ^r^ich? 
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of  a  branch  close  to  its  trunk  (as  of  the  superficial  pudic  near  the  common 
femoral,  the  circumflexa  ilii  near  the  external  iliac,  or  the  sural  near  the 
popliteal)  has  been  constantly  mistaken  for  a  wound  of  the  trunk  itself.  The 
main  diagnostic  sign  is  that  the  pulse  in  the  lower  part  of  the  artery  is  very 
much  more  affected  (not  necessarily,  however,  suppressed)  when  the  artery 
itself  is  wounded  than  when  one  of  its  branches  is  cut  across,  and  the  persis- 
tence of  the  haemorrhage  is  a  valuable  sign  of  lesion  of  a  main  trunk. 

When  the  htemorrhage  has  been  diagnosed  to  be  from  a  tnmk  artery  no 
time  should  be  lost  in  securing  it.  If  tlie  position  of  the  wound  permits  it  a 
tourniquet,  or  finger-pressure,  should  be  placed  on  the  artery  at  some  distance 
above  the  wound,  or  Esmarch's  bandage  applied ;  ^  then  the  wound  should 
be  enlarged  sufficiently  to  permit  an  easy  dissection  of  the  wounded  vessel, 
and  the  artery  should  be  tied  above  and  below  the  hole  in  it.  If  the  wound 
in  the  artery  is  not  at  once  visible,  the  relaxation  of  the  tourniquet  will  show 
the  surgeon  where  the  bleeding  comes  from,  and  will  lead  him  to  it.  A 
ligature  above  the  wound  only  will  sometimes  stop  the  bleeding,  especially  in 
arteries  of  the  lower  limb ;  but  even  here  it  is  far  more  safe  to  tie  both  ends. 
If  this  is  not  done,  the  lower  end  will  probably  begin  to  bleed  as  soon  as  the 
circulation  is  re-established;  and  it  is  an  old  observation,  on  which  Mr. 
Guthrie  used  to  lay  very  much  stress,  that  the  bleeding  from  the  lower  end 
is  of  a  venous  character,  both  in  colour  and  flow.*  This  is  certainly  true  of 
the  arteries  of  the  lower  limb,  but  in  the  neck,  and  frequently  in  the  upper 
extremity,  both  ends  will  bleed  per  saltum.  Having  secured  the  artery,  the 
surgeon  must  examine  the  vein ;  or  if  there  is  a  wound  of  a  large  vein,  tlie 
bleeding  from  which  is  increased  by  the  apphcation  of  the  tourniquet  above, 
it  may  be  held  in  check  during  the  operation  by  another  tourniquet  below.' 
When  the  wounded  vein  has  been  exposed  the  surgeon  must  choose  for  him- 
self, according  to  the  size  of  the  wound  and  of  the  vein,  whether  he  will  trust 
to  pressure,  or  tie  the  vein  as  well  as  the  artery.  The  superficial  femoral 
and  its  vein  have  often  been  tied  together  (by  John  Hunter,  Boux,  &c.),  the 
popliteal  artery  and  its  vein  for  a  wound  (by  Mr.  Holthouse),  and  the  common 
carotid  and  internal  jugular  in  removing  a  tumour  (by  Langenbeck),  without 
bad  consequences.^ 

If  no  tourniquet  can  be  apphed  above  the  wound  the  operation  becomes 
far  more  difficult  and  dangerous.  The  leading  case  here  is  one  in  which  Mr. 
Byme  tied  the  carotid  artery  when  wounded  at  the  root  of  the  neck.*  The 
left  forefinger  must  be  inserted  into  the  wound  (which  is  to  be  cautiously 
enlarged  for  that  purpose  sufficiently  to  admit  the  finger)  so  as  to  control  all 
bleeding.  Then,  with  the  help  of  his  assistant,  the  surgeon  must  bring  tlie 
artery  into  view  above  his  finger  (i.e.  between  his  finger  and  the  heart),  and 
when  he  has  scratched  it  bare,  and  tied  the  ligature  round  it,  he  may  remove 
his  finger,  clear  all  the  clots  away,  and  secure  the  distal  part  of  the  vessel. 

If  the  wound  in  the  skin  has  been  commanded  by  pressure  and  there  is 
no  bleeding,  the  surgeon  may  think  it  better  to  wait,  in  order,  should  a  trau* 

*  On  a  miltMxjuent  ]vi^  a  cax**  will  lio  fouml  n*f crnxl  to,  where  the  Mirjrei)n  whj*  enabled  l»y 
the  help  of  KftniarehV  hamla^  to  m«curt*  the  <le<'|>  jialmar  arch,  uliuve  ami  li'luw  a  puncture. 

*  Guthrie,  *  Woumh<  and  Injuriet«  of  Arteries*,*  p.  248. 

*  The  application  of  Kimmrch'fi  liamlage  in  luiwlly  more  convenient  on  thin  account  than 
that  of  the  tourniquet,  but  uomv  hurgeonn  prefer  the  application  of  the  touniitjuet  or  flngtr- 
prpMaire  in  consequence  of  the  facility  of  reltixin};  and  reapplying  it. 

*  See  the  account  by  Mr.  AnnantUle  (*  Jjuncet,*  April  24.  1876)  of  a  ca^e  in  which  bo  tiinl 
the  poplit4inl  artery  and  vein  in  a  ciim'  of  urt4Tii>-reni)u»  aneuri«*ni. 

*  Syme'a  *  OU>en*at  ions  in  Clinical  Surgery,'  p.  154. 
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matic  aneurism  form,  to  treat  it  afterwards.    But  if  the  extravasation  of  blood 
be  plainly  increasing,  the  case  should  be  treated  just  like  a  recent  wound. 

When  the  bleeduig  has  been  arrested  by  pressure  it  is,  as  a  rule,  unad- 
visable  to  disturb  the  dressings  at  all. 

There  are  cases  in  which  it  is  justifiable  to  tie  the  artery  at  some  distance  Ligatare 
above  the  woimd,  as  in  aneurism.     Thus,  if  the  wounded  vessel  be  inaccessible,  abov^t^e 
as  when  the  internal  carotid  has  been  wounded  through  the  mouth,  the  wounded 
common  trunk  has  been  tied  with  success ;  *  or  when  the  patient  has  already  ^^ ' 
lost  a  great  deal  of  blood,  and  the  surgeon  thinks  that  a  prolonged  operation 
and  deep  incisions  would  prove  fatal,  the  artery  has  been  successfully  tied 
above,  where  it  was  more  superficial.^     But  this  must  be  allowed  to  be  only 
a  pis-oiler,  and  if  it  fEiils  to  check  the  bleeding  the  patient  will  be  in  very 
serious  danger.     The  only  case  in  which  the  practice  is  recognised  is  that  of 
a  wound  of  the  palmar  arch. 

In  some  cases  also  in  which  the  wound  and  the  Hmb  generally  are  much 
infiamed  it  may  be  more  prudent  to  tie  the  artery  higher  up ;  as  recommended 
by  Dr.  Campbell  of  New  Orleans  (in  a  paper  referred  to  on  page  92) ;  and 
the  success  of  this  practice  in  such  inflamed  wounds  has  led  to  the  proposal  of 
ligature  of  the  main  artery  of  the  limb  as  a  method  of  treating  compUcated 
wounds  and  diffuse  inflammation  of  the  Umb  generally. 

There  are  rare  cases  in  which  the  surgeon  departs  from  the  usual  rule,  of 
nol  tying  an  artery  unless  it  is  bleeding.  These  are  mainly  cases  in  which 
he  judges,  by  the  severity  of  the  previous  bleeding,  that  a  large  vessel  has  been 
wounded,  and  that  the  haemorrhage  will  probably  recur,  and  when  the  patient 
most  be  left  at  a  distance  from  competent  aid.  Otherwise  it  is  better  to  put 
careful  pressure  over  the  wounded  part,  and  leave  a  tourniquet  loosely  applied 
over  the  trunk  above,  with  instructions  to  the  nurse  to  screw  it  down  if  the 
deeding  recurs,  and  send  at  once  for  the  surgeon. 

The  ligature  of  arteries  was  a  method  of  suppressing  haemorrhage  so  in-  Ligatam  of 
finitely  superior  in  every  way  to  the  cautery,  wliich  was  previously  in  vogue,  *'^"®*- 
in  freedom  from  pain,  in  ease  of  application,  in  efficacy,  in  safety,  and  in  im- 
mtmitj  from  future  ill-consequences,  that  it  is  hardly  to  be  wondered  at  that 
Ambrose  Par6,  its  inventor,  declared  that  he  considered  it  almost  a  divine 
inspiration.  Many  attempts  have  been  made  to  improve  upon  the  original 
invention,  so  as  to  avoid  the  division  of  the  vessel  which  is  involved  in  the 
reparation  of  the  ligature.  I  shall  pass  over  most  of  these  in  silence,  but 
ebaU  describe  in  detail  the  most  recent,  which  we  owe  to  Mr.  Lister*s  genius, 

*  ^^*  Mr.  H.  C.  Johnson's  case,  in  'Lancet/  1860,  vol.  ii.  p.  118.  This  case  is  evidently 
Alliirled  to  in  3Ir.  Guthrie's  '  Commentaries/  6th  ed.  p.  256,  where  he  proposes  to  secure  the 
•Ltrrnal  earotid  artery  when  wounded  from  the  mouth  l^y  an  operation  in  which  the  ramus 
'4  the  jaw  is  to  be  divided  along  with  the  internal  pterygoid  muscle,  and  turned  up,  the 
ftjloid  proons  and  it«  muscles  with  the  glosso-pharyngeal  nerve  dissected,  some  of  the  styloid 
««Klei  dirided.  Sec.  No  surgeon  would,  I  am  sure,  trust  himself  to  attempt  such  an  opera- 
'"^  and  it  ib  rendered  the  more  unjustifiable  by  the  fact,  pointed  out  by  Mr.  W.  H.  Cripps, 
*Ut  it  is  usoally  not  the  internal  carotid,  but  some  branches  of  the  external  which  are 
V'^imded  in  injuries  of  this  sort.  For  this  and  other  reasons  Mr.  Cripps  proposes  first  to  tie 
'ke  cxtrmal  carotid,  and  afterwards,  if  necessary,  the  internal  carotid  near  the  bifurcation 
V  Mfd.-Cliir.  Trans.*  Ixi.  229). 

*  See  Mr,  Bulteel's  case,  'Lancet,'  1859,  vol.  ii.  p.  236,  where  a  man  was  found  nearly 
H^  from  hemorrhage  after  a  wound  of  the  femoral  deep  in  the  thigh,  probably  in  Hunter's 
^^uial.  The  Kirgcon,  thinking  that  a  long  and  difficult  dissection  must  prove  fatal  in  the 
'!«*pcnte  slate  of  the  patient,  tied  the  artery  in  Scarpa's  triangle,  and  the  patient  recovered 
vhhoot  farther  bleeding. 
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and  which  gives  &ir  promise  of  complete  success.    First,  however,  I  must 

describe  tlie  method  which  is  Htill  in  common  nse.     If  a  vessel  is  to  be  exposed 

in  its  continuity,  the  skin  and  all  other  tissues  which  cover  its  sheath  must 

be  di^'ided  according  to  rules  based  on  the  known  anatomical  relations  of  each 

artery,  and  which  will  be  found  in  the  sequel.     The  sheath  is  recognised  by 

the  pulsation  of  the  vessel  beneath  it,  aiid  by  the  absence  of  the  white  colour 

of  the  wall  of  the  artery.    It  is 

pinched  up  with  a  pair  of  fine 

forceps,    and    a    small    nick    is 

made  in  it  with  the  knife  held 

horizontally,  so  as  not  to  endanger 

the  artery.      This  little   opening 

is  enlarged  with  the  point  of  the  ".....^.".. . »--..■.-"■ — 

director  till  the  aneurism -needle  can  be  easily  passed  round  the  naked  vessel. 

The  sheath  is  only  to  be  disturbed  so  far  as  is  absolutely  necessary  for  tliis 

purpose.     Of  all  ligatures  which  are  intended  to  diride  tlie  vessel,  the  best, 

as  Dr.  Jones'  has  conclusively  shown,  is  a  stout  round  silk  or  hempen  strin;;, 

which,  being  tied  firmly  on  the  vessel,  cuts  the  two  iinier  coats  evenly  all 

round.*     These  diWded  unier  coats  may 

possibly  retract  a  little  from  the  external, 

which  alone  is  left  ni  the  grasp  of  the 

ligature.     The  constriction  of  the  vessel 

brings  the  cut  edges  of  the  internal  coats 

ProoMsof     into  apposition.    The  changes  which  now 

UJ^n^.  *'  ensue  are  intended  to  effect  (1)  the  sepa- 
ration of  the  ligature.  (2)  the  closure  of 
the  divided  ends  of  the  artery,  so  as  to 
obxHate  htemorrhage.  and  (3)  the  restora- 
tion of  the  circulatiou.  The  Ugature 
separates  by  a  process  of  ulceration  and 
sloughing,  and  when  it  comes  away  a 
small  slough.  consiHting  of  the  external 
coat,  is  generally  embraced  in  the  knot. 
Tliere  is,  therefore,  after  the  fall  of  the 
ligature,  a  time  at  which  the  artery  con- 
sists of   two   parts,   though    these   soon        (<'f ri  <LUtiiii,v  ipi.iu'  n.e  ii^imiLrc  >„ 

unite  again,  and  though  they  are,  as  a  or.i.cig.ii.».t  ^mi. .m.i..  ,^ii.nui  ii«t. 
rule,  glued  together  by  the  uidammatory  exudation  which  takes  place  in  tbe 
tissues  around  the  ligature.  The  separation  of  a  ligature  from  a  large  artery 
such  as  the  femoral  occurs  usually  in  about  a  fortnight.  The  earliest  recordtnl 
period  in  tliat  artery  in  a  case  which  recovered  seems  to  be  eight  days.'  but  it 
often  remains  fixed  for  a  much  longer  period.  When  it  separates  very  early 
hiemorrhage  is  much  to  be  apprehended,  the  artery  being  probably  diseased. 
The  means  by  which  hemorrhage  is  averted  are  chiefly  threefold  :  (1|  the 
blood  coagulates  in  the  interior  of  the  ariery,  the  coagulum  extending  ui  many 
cases  to  the  nearest  considerable  branch  on  either  side  of  the  ligature,  filling 


:w-..nlli..pr.->-:«..f  N«l.,re  ii. 
iw..f  ilu'Liaoiurr.'     180o. 

oiil  uf  the  l«ii1;M>mi!  iiiMuiiti' 

...,.l'ro-i..KHH.,„„rrl,„p 
1  Hill  ul«H]'ii  be  ruuiiit 

-fruiu<Uvi<l»lAnen. 
in  vlii.-h  the  dinsion 

■mS.  frun.  ItiiiiiHtvo'i. '  I'riH-lu'iiI 

■   N..rri».  So.   48.     -Con 
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LIGATURE   OF  ARTERIES.  89 

the  whole  tube,  at  least  at  the  point  where  the  artery  is  tied,  and  ultimately 
ftcquiring  an  organic  connection  to  the  wall  of  the  artery ;  (2)  the  cut  ends 
of  the  internal  coats  are  united  together  by  inflammatory  lymph,  and  are  also 
anited  to  the  lymph  which  is  efiused  into  the  interior  of  the  artery  around 
the  ligature ;  (8)  the  tissues  around  (sheath,  cellular  tissue,  &c,)  are  occupied 
bj  inflammatory  exudation,  in  which  the  tied  part  of  the  vessel  is  buried. 
Ultimately,  after  the  fedl  of  the  ligature,  the  divided  parts  of  the  artery  are 
united,  and  the  whole  oi  the  portion  of  the  vessel  along  which  the  coagulum 
has  extended  is  converted  into  a  solid  cord. 

During  this  process  the  circulation  has  been  re-established  by  the  increase 
iu  size  of  the  anastomosing  vessels.  That  increase  is  in  some  cases  very  rapid, 
m  others,  as  it  seems,  very  slow.  The  rapidity  with  which  it  goes  on  in  the 
lower  animals  is  seen  from  an  experiment  of  Broca,  who  amputated  the  leg  of 
i  dog  at  the  knee,  having  previously  placed  a  ligature  under  the  artery  in  the 
uToin.  The  distance  to  which  the  pulsating  jet  reached  was  noted ;  then  the 
Imtaie  was  tied ;  the  bleeding  of  course  ceased,  but  it  recommenced  at  the 
end  of  one  minute,  and  in  five  minutes  the  jet  (which,  however,  no  longer 
pulsated)  had  attained  a  quarter  of  its  former  maximum  distance,  notwith- 
{Standing  that  the  quantity  of  blood  in  the  body  had  of  course  been  diminished 
by  the  hfl&morrbage.^  And  many  recorded  facts  show  that,  in  man  also,  the 
i;rca]ation  is  very  rapidly  re-established,  particularly  in  the  upper  extremity. 
Wurdrop  says :  '  The  enlargement  of  the  anastomosing  vessels  to  a  certain 
trxtent  takes  place  almost  instantly  after  the  trunk  has  been  tied.  I  observed 
iliid  in  a  child  in  whom  I  had  secured  the  carotid  artery.  I  could  see  the 
i'r<iiiche8  of  the  temporal  and  occipital  under  the  delicate  integument  enlarging 
inunediately  after  the  operation.'^  And  instances  are  not  wanting  in  which 
after  the  ligatiire  of  the  main  artery  of  a  limb  the  pulse  has  been  felt  below 
tlit  ligature  in  a  day,  or  on  the  second  day.  But  the  anastomosing  vessels 
r  mtinue  to  enlarge  for  a  considerable  period,  estimated  by  Porta  as  being 
L^nally  under  a  year.  All  the  time  during  which  the  collateral  circulation  is 
i^ticient,  the  limb  remains  cold,  weak,  and  liable  to  suffer  from  any  rapid 
^^ange  of  temperature ;  and  even  after  it  has  attained  its  highest  grade  the 
iiiub  in  which  tlie  main  artery  has  been  tied  is  weaker,  smaller,  and  less 
n;roroa8  than  natural. 

When  any  of  these  three  steps  are  incomplete,  the  operation  usually  fails.   Failure  of 
-  ther  by  secondary  haBmorrhage  or  gangrene.    If  no  clot  forms  in  the  artery  §^ndar>- 
— which  from  some  unknown  condition  is  not  unfrequently  the  case — the  hicnior- 
^^Tce  of  the  circulation  in  the  upper  end  of  the  artery  is  resisted  only  by  the  '*'**^' 
uiiting  mediom  between  the  edges  of  the  divided  internal  coats,  assisted 
h'  ^  lymph  which  is  deposited  in  and  aroimd  the  sheath.     This,  however, 
^J  be  perfectly  sufficient  for  the  purpose,  and  accordingly  we  find  cases  in 
^urb  the  patient  has  recovered  without  any  drawback,  though  only  the  very 
rortioQ  of  artery  embraced  in  the  Ugature  has  been  obliterated  (fig.  17).     Still 
^c  deprivation  of  its  proper  support  from  the  coagulum  renders  the  imiting  , 

U4t«nal  much  more  prone  to  give  way,  and  this  is  an  indubitable  cause  of  j 

"^cooduy  hemorrhage.  Another  and  probably  a  more  frequent  cause  is  the 
tr^ension  of  the  ulceration  (which  is  necessary  for  the  separation  of  the 
•^-Tiitare)  beyond  its  proper  bounds,  so  that  it  lays  open  a  portion  of  the  vessel  | 

'-'A.  completely  filled  with  clot.  Perhaps  both  causes  of  secondary  haemor- 
rioge  may  act  at  either  side  of  the  ligature,  but  obviously  that  form  of  second- 
er} hemorrhage,  which  depends  on  yielding  of  the  uniting  medium,  must  be 

•  Broca,  *Snr  les  Anivr/  p.  607i  note.  •  Wardrop  '  On  Aneurism,*  p.  12. 
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more  common  at  the  upper  end,  where  it  has  to  bear  the  whole  momentum  of 
the  direct  circulation,  than  at  the  lower,  where  only  the  reflux  circulation  is 
acting.  But  the  form  of  secondary  haemorrhage  which  depends  on  ulceration 
is,  there  can  be  no  doubt,  more  common  at  the  distal  side  of  the  ligature, 
though  I  am  not  aware  that  any  satisfiMtory  explana- 
tion of  this  fact  has  been  offered. 

Secondary  htemorrhage  comes  on  about  the  time 
that  the  Hgature  is  falling,  though  sometimes  several 
days  afterwards,  and  it  usually  commences  gently, 
almost  insidiously,  so  that  the  surgeon  at  first  tries  to 
persuade  himself  that  it  is  merely  a  little  oozing  from,  the 
granulations  of  the  wound,  and  this  kind  of  secondary 
haemorrhage  may  often  be  successfully  treated  by  well- 
Treatment  applied  pressure.  Pressure  is  best  applied  by  graduated 
Aryhemor-  compresses  in  the  wound,  or  by  filling  the  woimd  with 


rhagc. 


small-shot,  which  is  to  b^  firmly  bandaged  on,  and  an 
aneurism  compressor  adjusted  over  it ;  and  it  may  be 
assisted  by  compression  of  the  trunk  above,  which,  if 
done  at  all,  should  be  digital,  much  care  being  taken 
not  to  compress  the  vein.  The  limb  should  be  care- 
fully bandaged,  and  some  authors  recommend  putting  a 
compress  of  lint  on  the  artery  below  the  wound.  But 
if  the  bleeding  begin  furiously,  as  from  the  upper  end 
which  has  suddenly  given  way,  or  if  pressure  does  not 
check  it,  three  courses  are  open  :  to  tie  a  higher  part  of 
the  artery,  to  re-open  the  wound  and  place  another  hga- 
ture on  the  bleeding  vessel,  or  to  amputate.  The  liga- 
ture of  a  higher  part  of  the  artery,  which  used  to  be  the 
orthodox  treatment,  almost  always  fails,  and  I  quite 
agree  with  Mr.  Erichsen  that  it  only  adds  to  the  danger 
of  the  patient.^  In  a  most  interesting  paper  in  the 
'St.  Bartholomew's  Hospital  Reports*  (vol.  x.)  Mr. 
W.  H.  Cripps  Jias  shown  that  not  only  has  it  frequently 
caused  death  directly,  but  that  it  has  usually  failed  to 
prevent  the  recurrence  of  bleeding,  while  yet  in  some  of 
these  cases  a  cure  was  obtained  by  the  after-employment 
of  compression.  The  attempt  to  re-tie  the  vessel  at  the 
seat  of  ligature  is  a  dangerous  and  in  some  cases  a  very 
difficult  operation ;  the  tissues  are  loaded  with  blood, 
the  artery  is  very  difficult  to  recognise  miless  the  bleed- 
ing is  allowed  to  go  on  ;  and  such  renewed  loss  of  blood 
may  easily  prove  fatal  to  one  weakened  by  previous 
hfemorrhage.  Besides,  the  artery  may  be  too  rotten  to  bear  a  ligature,  or 
the  veiix  may  easily  be  included  with  it.  Still  the  attempt  has  proved  &r  more 
successful  than  the  ligature  above.  Amputation  is,  I  am  persuaded,  ilie 
best  treatment  in  many  cases  of  aneurism ;  since  it  removes  a  formidable 
disease  which  is  by  no  means  cured  at  the  time  when  secondary  haemorrhage 
occurs ;  but  no  one  would  willingly  resort  to  it  in  a  case  of  mere  wound. 

*  On  the  other  hand,  Mr.  Maunder  argues  that  the  ligature  of  the  ve(tf<o1  al>oTe  renders 
the  Rulwiequent  use  of  compreMiion  more  likely  to  Bucceed,  when  the  )»Ui'«ling  \n  fn>m  the 
proximal  end  of  the  wounded  artery  (*  Surgery  of  the  Art«ricti/  p.  93).  Obviouuly,  however, 
the  use  of  conipreMion  after  ligature  must  greatly  increase  the  rink  of  gangrene. 


PUK  17.  Portion  of  a  fe- 
moral artery  tie«l  Htwr 
montlw  before  di'ath.  A 
very  small  part,  6,  of  the 
Te«»ol  (aliout  \  in.)  i»  iv- 
diiced  to  the  xixe  of  a 
piece  of  wlilpconl,  l»cinif 
eomplet^ly  obliterat<*«i. 
Kxrept  a  very  fnuUl  \u\W 
coafriiliim  jiwt  lielow  thU 
narTDwed  part,  the  wliolo 
artery  above  and  below 
thii*  part  b  qnit«  perrl- 
oim  and  healthy,  n  show^ 
the  profiui'U  artery,  the 
chief  branch  above  the 
liKAtun*  ;  and  a  larire 
branch  which  cornea  off 
hnme  distance  below  i* 
al*o  »<ocn. — St.  Oaorire'* 
HoHpital  Mnseam,  her. 
tL  Ho.  147. 
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The  result  of  Mr.  Cripps*8  inquiries  is  as  follows.  The  paper  includes  all 
the  cases  which  he  could  find  of  secondary  haemorrhage  after  the  Hgature 
of  the  femoral  in  its  continuity  for  all  causes,  fifty-three  in  number.  There 
were  fourteen  cases  in  which  the  external  iliac  was  tied  :  twelve  died,  one  re- 
covered under  pressiure  on  the  recurrence  of  haemorrhage,^  and  one  after 
amputation  for  gangrene ;  five  others  were  amputated,  two  died,  three  reco- 
vered. In  twelve  cases  the  artery  was  re-tied :  seven  died,  and  five  recovered. 
In  fifteen  cases  pressure  was  used,  and  only  three  died.  In  seven  cases,  from 
various  causes,  no  treatment  was  used,  and  three  of  these  recovered.^ 

It  might  be  argued,  in  explanation  of  the  far  more  favourable  results  of 
pressure,  that  that  method  had  only  been  used  in  the  mildest  cases ;  but  Mr. 
Cripps  says  that  on  perusing  the  notes  of  the  cases,  he  does  not  beUeve  this  to 
have  been  the  fact.  The  perusal  of  the  paper  has  certainly  confirmed  my 
previous  impression,  that  most  of  the  cases  of  secondary  haemorrhage  which 
can  be  saved  will  be  saved  by  the  persevering  use  of  well-appUed  pressure. 
But  there  are  unquestionably  in  practice  cases  where  secondary  haemorrhage 
bursts  out  with  such  violence  from  the  upper  end  of  the  artery  that  it  is  use- 
less to  spend  time  on  the  attempt  at  compression.  Such  cases  must  be  treated, 
I  think,  like  fresh  wounds  of  the  vessel,  by  re-tying  it ;  or,  if  the  attempt  to 
re-tie  the  vessel  fails,  by  amputation.  And  there  are  other  cases  where  the 
persevering  use  of  pressure  has  failed.  Here  the  surgeon  must  be  left  to 
choose  between  re-tying  the  vessel  and  amputation. 

Secondary  haemorrhage  occurs  also  from,  arteries  that  have  been  wounded  Secondary 
and  not  tied,  in  consequence  of  the  giving  way  of  the  clots,  or  of  any  uniting  ^  *J^e'in 
medium  which  may  have  opposed  the  issue  of  blood.     The  practical  con-   diseases. 
nderations  are  the  same  as  after  ligature.   I  ought  to  mention  that  secondary 
hmnorrhage  is  often  said  to  be  due  to  unhealthy  ulceration,  caused  by  defective 
hygienic  conditions  in  hospital — a  statement  of  which  I  have  found  no  definite 
proof,  though  it  is  probable  enough.    Certainly  the  most  common  cause  of 
secondary  haemorrhage  is  disease  of  the  vessel. 

Secondary  hiemorrhage  occurs  not  only  after  injuries,  but  also,  and  that 
very  frequently,  in  diseases.  Thus,  after  all  forms  of  gangrene,  secondary 
hsmorrbage  may  occur,  though  it  is  not  very  common,  since  the  vessels  are 
generally  plugged  around  the  gangrenous  part.  In  sloughing  and  phagedenic 
olcers,  haemorrhage  takes  place  more  frequently,  though  here  again  it  is  rare 
for  the  larger  trunks  to  be  opened.  Haemorrhage  from  ulcerating  cavities,  or 
from  the  granulations  of  a  partially  healed  wound,  the  exit  from  which  is  in 
great  part  obstructed,  is  much  more  common.  In  the  treatment  of  such  cases 
of  hemorrhage,  it  is  a  matter  of  primary  and  vital  importance  to  have  the 
bleeding  surface  freely  and  fiilly  exposed.  Many  a  patient  has  been  allowed 
to  bleed  to  death  while  vain  attempts  were  being  made  to  check  haemorrhage 
by  styptics,  which  would  have  subsided  at  once  if  the  cavity  had  been  exposed 
to  the  air  by  a  free  crucial  incision.  When  the  source  of  haemorrhage  is 
thus  fairly  in  view,  if  it  be  a  single  vessel  it  can  be  secured,  or  if  too  much 
diseased  to  bear  ligature  or  torsion,  can  be  compressed  or  cauterised.  Bleed- 
ing from  numerous  smaU  vessels  may  be  treated  by  styptics,  and  in  a  very 

'  Is  this  eue  the  surgeon  in  charge  states  his  opinion  that  the  ligature  of  the  external 
iliae  vas  a  nseleas  operation. 

'  In  caam  of  secondary  haemorrhage  from  the  stump  of  an  amputation,  the  results  of 
iigatOK  of  the  artery  higher  up  seem  to  have  been  less  disastrous,  but  the  number  recorded 
hfn;  is  rrry  small.  Three  cases  are  referred  to,  in  two  of  which  the  common  iliac  was  tied 
after  the  external.     All  recovered. 


92 


HiGMOBBHAGE. 


Recurrent 

hasmor- 

rhage. 


Gangrene 

After 

ligature. 


Recurrence 
uf  circula- 
tion. 


Orbolised 

catgut 

ligatures. 


few  cases  irrepressible  hiemorrhage  from  a  great  trunk  may  be  treated  by 
the  ligature  of  the  trunk  at  a  higher  spot,  or  may  even  necessitate  ampu- 
tation. 

There  is  another  form  of  bleeding  which  is  sometimes  confounded  with 
secondary  hiemorrhage,  though  it  is  of  quite  a  different  nature.  I  mean  the 
recurrent  haemorrhage,  which  sometimes  comes  on  an  hour  or  two  after  & 
wound,  when  the  patient  becomes  warm  in  bed,  and  has  recovered  from  the 
shock  of  the  operation  or  accident.  This  depends  merely  on  some  vessel  or 
vessels,  which  have  not  been  secured,  bleeding  under  the  influence  of  warmth 
and  renewed  circulation.  The  bleeding  vessels  must  be  exposed  and  treated 
just  as  in  primary  hemorrhage. 

The  other  main  cause  of  failure  after  ligature  is  gangrene,  and  it  depends 
usuaUy,  as  it  seems,  on  the  failure  of  development  of  the  collateral  circulation. 
This,  however,  is  by  no  means  the  only  cause  of  gangrene,  for  it  may  be 
occasioned  also  by  coagulation  in  the  vein,  the  result  of  bruising  or  laceration 
of  that  vessel  in  the  injury  or  in  the  operation,  and  in  cases  of  aneurism  it 
depends  sometimes  on  inflammation  of  the  sac,  by  which  the  pressure  on  the 
vein  or  veins  is  increased  and  the  veins  themselves  in  some  cases  also  afiected 
by  inflanunation.  Gangrene  from  the  two  former  causes  commences  early, 
usually  within  four  days  after  the  ligature  ;  the  latter  cause  may  be  several 
weeks  in  producing  its  effect.  The  treatment  to  be  pursued  depends  on  the 
rapidity  with  which  the  gangrene  spreads.  If  it  comes  on  over  a  large  sur- 
face, or  in  several  places  at  once  and  advances  rapidly,  no  delay  should  be 
admitted,  but  the  limb  should  be  removed  at  once,  the  section  of  the  artery 
being  made  as  near  as  possible  to  the  tied  portion — not  above  it.  If  only  a 
small  part  of  the  limb — say  one  or  two  toes— is  affected,  and  the  gangrene 
advances  slowly,  without  constitutional  symptoms,  there  is  good  reason  to 
hope  that  the  mortified  parts  will  separate  and  a  useful  limb  be  preser>*ed. 

This  view  of  the  causes  of  failure  of  the  ligature  would  not  be  complete 
without  the.  mention  of  what,  however,  belongs  to  the  subject  of  aneurism, 
and  not  of  haemorrhage,  viz.  that  the  collateral  circulation  sometimes  errs  from 
excess.  When  the  main  artery  is  tied  in  order  to  cure  an  aneurism,  or  when 
the  operation  is  performed  for  general  inflammation  of  the  limb  (as  recom- 
mended by  Dr.  Campbell  and  Dr.  Onderdouk,  in  America,  and  in  this  country 
by  Mr.  Maunder  *),  tlie  collaterals  may  enlarge  so  rapidly  and  to  so  great  an 
extent  as  at  once  to  reproduce  the  circulation  below,  which  it  was  intended 
to  suspend.  The  treatment  of  aneurisms  when  recurring  from  this  cause  will 
be  spoken  of  in  the  section  on  that  subject. 

Viewing  the  great  danger  of  secondary  haemorrhage  and  its  comparative 
frequency  (which,  however,  has  been  much  diminished  of  late  years,  since 
arteries  have  been  more  gently  dealt  with  in  deligation,  and  the  sheath  dis- 
turbed to  as  small  an  extent  as  possible  ^  I,  surgeons  have  long  been  seeking  for 
some  means  of  tying  an  artery,  so  as  permanently  to  obUterate  it,  without 
dividing  it.  John  Hunter  attempted  this  in  the  very  first  operation  which  he 
perfonued,  by  gently  constricting  a  large  extent  of  the  artery  by  means  of  four 
broad  Ugatures ;  but  he  soon  recognised  the  futihty  of  that  attempt.  Again, 
the  same  end  was  sought  by  the  use  of  temporary  hgatures  '  tied  over  a  roll  of 
lint,  or  some  such  substance,  laid  on  to  the  artery  so  that  the  hgature  could 
be  cut  and  removed  two,  three,  or  more  days  after  the  operation ;  or  by  nooses 

»  See  •  Biennial  Retro«*|>cct  of  New  Syd.  S<x?.'  1867-8,  p.  284. 

«  *  Lancet;  1874,  vol.  ii.  p.  860. 

•  Fin»t  uaed  apjxarenlly  by  Cline  and  Scarpa.     See  South'a  *  Cheliua,*  Tol.  i.  p.  304. 
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attached  to  an  inatnunent  left  ia  the  wound,  whereby  the  aurgeon  could  tighten 
or  relax  t)ie  bgature  aa  he  liked.  And  theae  attempta  are  not  yet  entirely  given 
Dp,  thoogh,  asfarasl  candiacover,  only  one  preparation  exiets  showing  that 
the  arter>'bas  really  been  closed  in  thia  way  in  the  human  subject,'  while  the 
^orea  have  been  numeroua  and  diaastroaa.  Again,  ligatures  made  of  ani- 
mal matter  have  been  nsed  in  the  hope  that  they  would  be  absorbed  (or  perhaps, 
aa  BCfme  have  thought,  that  they  would  unite  with  the  tisanes  around)  without 
causing  any  ulceration.  The  only  one  among  the  numerous  experiments  of 
this  land  to  which  I  need  refer  is  the  ligature  of  the  femoral  with  catgut, 
which  Sir  Aatley  Cooper  performed  on  an  old  man  affected  with  pophteal 
aneuriBm.*  and  which  proved  moat  successful.  But  he  was  disappointed  in 
tabseqaent  trials  of  the  substance,  and  renounced  its  use.  Recently  Mr. 
Lister  fa»a  revived  the  use  of  catgut,  thoroughly  soaked  in  carbolised  oil,  as  a 
ligatore,  and  with  a  success  which  is,  I  think,  undeniable.*  The  success 
depends,  as  I  have  endeavoured  elsewhere  to  show,*  not  only  on  the  material 
of  which  the  ligature  is  composed  being  one  which  ia  capable  of  absorption,  and 
Thieh  dissolves  without  exciting  suppuration — though  thia  is  an  essential  con- 
dition— bat  also,  and  perhaps  even  more,  on  the  rapid  union  by  the  first  in- 
wntion  of  all  parts *of  the  wound  which  are  in  contact  with  the  tied  vessel. 
We  have  already  seen  that  the  tymph  effased  in  and  around  the  sheath  is  a 
trreat  rapport  to  the  vessel  and  protection  against  secondary  htemorrhage  when 
the  artery  is  divided  by  a  ligature.  If  this  exudation  forms  rapidly,  and 
without  destructive  infiammation,  the 
tied  vessel  remains  free  from  any  ten- 
dency to  soften  or  ulcerate,  and  the 
small  knot  of  carboUsed  gut  rapidly 
disappears,  keeping  the  artery  closed, 
however,  quite  long  enough  (as  we 
know  from  the  experience  of  acupres- 
sure) for  permanent  obliteration  to 
occur.  That  this  is,  at  any  rate,  pos- 
sible is  shown  by  a  case  in  which  I 
tied  the  subcla>-ian  and  carotid  artery 
in  this  manner,  and  where  the  patient 
'  died  eight  weeks  afterwards  from 
i  anotlier  cause.  Neither  woimd  had 
FiMnui  mt  It  •een'to^  healed  by  first  intention,  but  the  sup- 
\r  ainpimmm."  In  thj^tw  puration  seemed  superficial.  The  ex- 
Tti'CbiirMU-^"''T»"^i^  temal  coat  was  perfect  in  both  arteries, 
/"Jrt^'hv » 1™"  brim^i  ^''"'^'^  vere  closed  by  a  land  of  dia- 
rK  """''to  "*  JSiY'  P**™?™  '^y  **  ''i^  point  tied.  Thia 
>j  Reporu.'  ToL  tl.  ind  was  the  first  definite  anatomical  proof 
"  nwum.  jjj^j  arteries  can  be  obliterated  at  the 
uat  of  ligature  without  being  divided,  but  similar  cases  have  been  since 
<leseribed  by  Mr.  Treves  and  Mr.  MacCarthy  ('  Med.-Chir.  Proc.,'  vol.  ix.l. 
Mr.  J.  B.  Lane  also,  in  a  veiy  interesting  paper  in  the  '  Brit.  Med.  Joum.,' 
'  Tlri»  preparalioB  i»  in  the  Munuum  of  the  Irifh  Co1Io(;b  of  Surgeon*. 
'  The  raae  is  related  in  Cooper  and  Tmvirti'B  ■  Surgical  KfVByii,'  toI.  i.  p,  125. 
'  ■Dnnnglhe  la*  three  jmm,' «y»  Mr.  Bickentbtli,  ■  I  havu  I  in!  the  femoral  artery  five 
■"i-».(he  eommon  (»rolLd  once,  anil  the  common  iliac  once,  and  in  f^-ery  ch«>,  with  one 
-.lUiyeiception  [one  of  the  owea  of  lignturo  of  the  femoral],  the  wound  has  hiak-d  at  once, 
•a-l  wilboat  BUppnralian.'— 'On  Recent  ProgrcMi  in  Surgery,"  1871,  p.  20. 
'  ■  Una*,'  1872,  vol.  ii.  p.  836. 
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Nov.  10,  1877,  relates  two  cases  in  which  the  artery  was  completely  sealed, 
but  its  outer  coat  undivided.  If  this  result  could  be  attained  in  every  case, 
secondary  hiemorrhage  would,  of  course,  be  unknown.  But  this  is  far  from 
being  the  case,  at  least  as  yet.  In  some  cases  the  catgut  has  softened  pre< 
maturely,  or  perhaps  has  come  untied,  and  the  circulation  has  recurred ;  but 
this  is  very  rare,  and  might  probably  be  avoided  by  care  in  the  preparation 
and  tying  of  the  Hgature.  In  other  cases,  where  suppuration  has  taken  place 
around  the  vessel,  secondary  hiemorrhage  has  ensued  ; '  but  the  constant  use 
of  this  form  of  ligature  in  operations  of  all  kinds  for  several  years  has  con- 
vinced me  that  secondary  haemorrhage  is  far  rarer  than  with  the  silk  ligature, 
even  in  wounds  which  suppurate  freely,  wliile  the  ligature  itself  does  not  seem 
to  be  felt  as  a  foreign  body  at  aU,  or  to  interfere  in  any  way  with  primary  union. 
Great  care  should  be  taken  in  selecting  the  material  for  the  ligature.  The 
catgut  should  not  be  too  thin,  and  it  should  be  steeped  in  the  carbolised  oil  ( 1 
part  of  the  acid  to  5  of  oil)  for  many  weeks  before  it  is  used.  In  fact,  it  seems 
that  it  continues  to  become  tougher  and  more  rehable  for  an  indefinite  length 
of  time.'  A  convenient  ligature-case  for  private  practice  is  made  of  a  thick 
glass  tube  with  a  silver  cover  screwed  on,  in  which  a  reel  of  the  catgut  hga- 
ture can  be  kept  in  oil  in  the  pocket  for  an  unlimited  time.  It  is  well  gently 
to  wipe  off  the  superfluous  oil  before  use,  as  otherwise  the  ligature  is  a  httle 
apt  to  shp ;  and  it  is  safer  not  to  cut  the  hgature  too  near  the  knot,  especially 
as  the  substance  is  very  easily  absorbed  and  creates  no  apparent  irritation. 

Two  other  kinds  of  animal  ligature  are  in  use,  and,  as  far  as  our  present 
experience  goes,  I  am  disposed  to  think  them  superior  to  the  catgut  for  liga- 
ture of  an  artery  in  its  continuity.  The  first  is  that  made  of  the  middle  coat 
of  the  aorta  of  an  ox,  described  by  Mr.  Barwell  in  the  *  Med.-Chir.  Trans.,* 
vol.  Ixii.,  and  which  I  used  with  great  success  in  an  interesting  case  of  li^- 
ture  of  the  external  (or  possibly  the  common)  iliac  artery,  recorded  in  the  '  St. 
George*8  Hospital  Reports,*  x.  488.  The  other  is  made  from  the  small  tendons 
of  the  kangaroo's  tail,  and  was  used  by  Mr.  Pollock  in  tyuig  the  subclarian  and 
carotid  artery  at  St.  George*s  Hospital,'  in  a  very  successful  case  of  ligature 
of  the  external  iliac  artery  by  Mr.  Croft  at  St.  Thomas's,  and  in  many  subse- 
quent cases  at  St.  George's  and  elsewhere.^ 

Method  of  Womided  vessels  used  in  former  days  to  be  secured  by  driving  a  sharp  hook, 

arteHea        Called  a  tenaculum,  through  the  bleeding  mouth  of  the  vessel  and  the  tissues 

woudcIkI  in  immediately  adjacent,  and  then 

operation.  ^^^^  ^  hgature  under  the  con- 
vexity of  the  hook.  The  tena- 
culum being  now  withdrawn,  the 
ligature  of  course  compresses  the 
vessel  a  short  distance  from  its  «.,«,...«, 

-      _,  .  ,      ,    ,  Flo.  1».    Uston't  Tenaculom  (motlllie*!). 

cut  end.   This  method,  however, 

is  somewhat  rough,  since  a  good  deal  more  tissue  is  included  m  the  ligature 
than  is  really  necessary.  It  is,  however,  still  often  employed  when  the  vessel 
lies  in  the  midst  of  dense  structures  from  which  it  cannot  well  be  separated. 
Otherwise  it  is  better  to  pick  up  the  vessel,  and  separate  it  cleanly  from  the 
tissues  around,  drawuig  it  slightly  out  of  its  sheath  with  one  of  the  forms  of 

'  See  u  niie  by  31  r.  HuUlcn.     *St.  Bartholomew  »  Hospital  R<'purt«*/  vol.  viii.  p.  187. 

•  Mr.  Li.tter  ha.«»  recently  advocntetl  tho  preijcvratum   of  the   catgut    in   chromic  acid 
('lAncft/Fil..  o.  1881). 

»  Dent,  *  MiHl.-Chir.  Tran**.'  vol.  Ixiv. 

*  See  <tin{le«»tone  and  T.  Smith,  '  Med.-C'hir.  Tnui8.*  \oL  Ixv.  p.  71.     AUw  a  luijwr  l.y 
myMrlf,  *  Brit.  Mcil.  Joum.,'  June  9,  1883. 
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forceps  here  Glared.  Th«  name  tenaculum  which  used  to  be  appropriated 
to  the  sharp  hook  is  now  more  commonly  applied  to  the  forcepa  used  for 
Iviiig  arteries.  Each  form  h^  its  advantages.  Liston'a,  when  closed, 
catches  with  a  spring  which 
holds  it  on  the  artery,  and 
enables  the  surgeon  to  tie  the 
vesaela  more  easily  when  he 
has  no  assistant.  Assalini's 
may  be  armed  beforehand 
with  the  ligature,  and  I  think 
enables  the  surgeon  and  his 
assistants  to  secure  the  vessels 
in  a  large  wound  more  rapidly. 
But  the  use  of  one  or  otlier  is 
more  a  question  of  fashion  and 
habit  than  of  any  essential 
superiority, 

I  have  spoken  in  the  pre-  Acaprei- 
ceding  sentences  of  '  tying ' 
arteries,  since  this  is  the 
general,  and  for  the  moment, 
at  any  rate,  the  most  certain 
method  of  securing  them.  But  there  are  two  other  plans  which  have  come 
much  into  vogue  of  late  years,  >-iz.  Acupressure  and  Torsion.  The  chief 
object  of  these  two  methods  is  to  avoid  that  which  is  the  drawback  of  the 
slk  or  hempen  ligature,  viz.  the  abiding  irritation  and  ultimate  ulceration  by 
»tich  the  I^ture  ia  cast  off.  In  acupressure  the  metallic  foreign  bodies 
bi  which  the  artery  ia  temporarily  compressed  are  removed  as  early  aa  is 
judged  safe,  and  the  wound  is  left  free  to  unite.  In  torsion  there  is  no 
foreign  body  at  all. 

The  different  methods  of  applying  acupressure  are  reduced  by  Purie,  its 
mofit  ardent  and  considerable  advocate,  to  three,  which  he  has  denominated 


Circunclosion,  Torsoclnsion,  and  Retroclusion,  In  the  first  method  (fig. 
21 1 1  pin  is  passed  below  the  divided  artery,  and  a  loop  of  wire  placed  over 
the  eud  of  the  pin  compresses  the  tissues  in  which  the  artery  is  lyuig,  and 
'*  twisted  tightly  enough  round  the  stalk  of  the  pin  to  stop  all  bleeding. 
Then  the  point  of  the  pin  is  paaeed  into  the  tissues,  while  tlie  ends  of 
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the  wire  faaug  out  at  the  other  side  of  the  wonnd  with  the  head  of  the 
piD.  When  the  pin  is  withdrawn  the  wire  of  course  becomes  loose,  and 
is  drawn  out  also.  In  the  second  method  (torsoclusion,  or  the  Aberdeen 
twist),  the  pin  is  passed  in  parallel  to  the  vessel  (fig.  22  (1)  ),  then  twisted 
round  a  quarter  of  a  circle  and  driven  across  tlie  vessel  into  the  tissues  on 
its  further  aide  tightly  enough  to  keep  it  in  ita  newposition  (fig.  22  (2)  ).  In 
the  third  method,  retroclasion,  the  pin  is  passed  first  above  the  artery,  uiider 
a  few  muscular  fasciculi  only  (fig.  23  (1)  ),  then  twisted  round  half  a  circle 
and  driven  below  tlie  artery  into  the  tissues  on  the  side  where  it  first  entered 
(fig.  23  (2) ).  The  pins  are  withdrawn  as  early  as  the  surgeon  thinks  it  safe. 
Dr.  Pirrie  gives  eight  hours  for  smaller  arteries,  such  as  the  fociol,  temporal, 
radi&l,  ulnar,  mammary,  and  spermatic,  and  twenty-four  hours  for  such  as 


^ 


the  humeral,  axillary,  and  femoral,  as  petdods  at  which  the  pins  may  be  aaftly 
withdrawn ;  and  he  intimates  his  behef  tliat  it  will  be  fomid  safe  even  to 
shorten  this  period. 

I  have  had  sufficient  experience  of  acupressure  to  testify  that  it  is  a  per- 
fectly efficient  means  of  stopping  hiemorrhage,  and  one  which,  with  a  little 
practice,  is  not  difficult  of  application. 

Torsion  is  a  very  old  method  of  stopping  hemorrhage.  It  was  extensively 
used  in  tlie  last  generation,  and  the  readers  of  Porta's  great  work '  will  know 
that  he  employed  it  successfully  in  many  of  the  major  operations ;  but  it  passed 
out  of  practice,  probably  in  consequence  of  the  loss  of  time  wliich  it  sometimes 
occasions,  and  which  was  a  very  important  consideration  in  operations  per- 
formed without  anaesthetics.  It  was  re^-ived  by  Mr,  Syrae,  and  is  now  used 
by  many  of  the  best  surgeons.  The  action  of  torsion  is  very  easy  to  under- 
stand. If  the  divided  end  of  a  large  artery  be  taken  hold  of  with  a  pair  of 
forceps,  all  other  tisBues  b«ing  carefully  avoided,  and  twisted  romid  four  or 
five  times  till  its  coats  are  felt  to  give  way,  it  will  be  found  on  laying  it  open 
tliat  its  internal  coat  has  been  torn,  and  the  middle  coat  has  also  been  sepa- 
rated from  the  external,  torn,  and  twisted  up  into  the  tube  of  the  vessel, 
which  is  therefore  closed  by  a  firm  plug,  while  the  external  cost  remaiii.i 
miuijured,  though  more  or  less  twisted.  Even  in  the  dead  subject  tlie  vessel 
is  so  firmly  closed  that  no  fluid  can  be  forced  through  it.  In  a  large  wound, 
such  as  that  of  an  amputation,  when  all  the  di^-ided  arteries  have  been  tliiis 
treated,  the  wound  is  left  entirely  without  any  foreign  body.  It  is  true  that 
the  twisted  ends  of  the  vessels  may  slough  and  come  away,  but  it  seems 
certain  that  this  is  exceptional  in  skilful  hands. 

Torsion  is  not  easy  to  perfonn  successfully,  and  tliis  difficulty  is  felt  even 
more  with  the  smaller  arteries  tlian  the  larger  ones.     This  depends  on  the 

■  'Snlle  All.  pat.  iWllo  .\rteric,'  puMisliftl  in  IHIJ. 
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diffieoltf  of  iec^ting  the  latter  from  tlie  tiBBues  around,  especially  wliile  tliey 
are  bleeding ;  aiid  it  is  on  this  proper  isolation  that  the  prompt  euccess  of 
loraion  in  stopping  bleeding  depends.  A  large  artery  can  be  easily  drawn 
out  of  its  Bheatb,  and  then  two  methoda  of  twisting  it  are  employed,  called 
limiUd  ondfrM  torsion.  In  the  former  the  artery  is  drawn  out  of  its  sheath, 
seized  with  forceps  about  an  inch  above  the  divided  end,  and  then  twisted 
vitb  a  second  pair  of  forceps  so  that  only  the  part  between  the  two  pairs  of 
forceps  is  twisted ;  in  the  latter  it  is  merely  drawn  out  and  twisted  fireely. 
Small  vessels  can,  of  course,  hardly  be  twisted  in  any  other  than  the  latter 

If  it  is  necessary  for  me  to  express  an  opinion  on  the  value  of  these 
methods  of  arresting  arterial  hemorrhage,  I  must  commence  by  saying  that 
both  acupressure  and  torsion  are  perfectly  reliable 
methods  of  arresting  htemorrhage.  They  have 
been  used  for  many  years  together  by  eminent 
surgeons  hi  large  operative  practice,  without  any 
accident  or  bad  result.  It  is,  tlierefore,  merely  as 
a  matter  of  private  opinion  that  I  say  that  neither 
acupressure  nor  torsion  seems  to  me  so  conve- 
nient, so  safe,  or  so  likely  to  promote  the  rapid 
union  of  the  wound  as  the  car- 
bolised  ligature.  The  latter, 
as  I  have  tried  to  show  in  tlie 
preceding  description,  is  per- 
fectly easy  to  apply,  takes  up 
no  appreciable  space  in  the 
wound,  holds  tlie  artery  closed 
as  firmly  as  the  silk  ligature 
does,  and  for  a  longer  time 
than  is  found  necessary  to 
keep  the  largest  artery  com- 
pressed, excites  no  irritation 
'!„,  or  suppuration  as  it  gradually 
.rvr)  xu  iw  i"iiiU"i  ^"'  mclts  away,  and  does  not  in- 
^iZtrfJ^'fi-  •«  ri'*"! »  terfere  in  any  degree  with 
•V  cmhwi  b;  tiiMu  oui  pnmary  umon.  Both  the 
"n'r  Vuiie'ta  'tiU^n  ^I'e^  Other  metliods  are  more  diffi-  ki"  tx  Ton.i'.ii.  t»vi-h 
;X"i^^l^i^^™  cult  to  practise.  If  a  great  S.'^I^f^^Sl 
IV  loiriT  J''^. ''■'^'^^,^'  number  of  vessels  require  to  |r'"'J"i'Hw''4'''Ti" 
■—V  «iu.u-T«  nuij  ht  iiif  be  secured,  the  mass  of  pins  inwmai  umi  ho-mw 
T  ,w  fc.  ™r  <.(  thr  m—t  i-oi.Te.  and  wire-loops  renders  acu-  hepMnic-nmm  iiie»i- 
"™'jf  ™"'wof.r|ii'fuMor^  pressure  very  inconvenient,  ti""ni»''"f i""  linf r.- 
""^  distending  the  cavity  of  the       "** '  ''"'** 

»'iiind,  and  effectually  preventing  all  primary  union  :  and  wlien  bleeding 
pnxteds  from  a  number  of  small  vessels,  torsion  is  a  very  tedious  business 
-'i-n  in  the  hands  of  those  most  versed  in  it.  Secondary  hiemorrhwe  is 
"■rtauily  rare  after  either  method  when  practised  by  experienced  surgeons ; 
.>tt  I  should  hardly  think  anyone  could  leave  a  large  artery  after  either  acu- 
[c^isiire  or  torsion,  in  a  patient  not  under  his  immediate  eye,  with  the  same 
■jiufortable  security  as  he  would  feel  if  the  vessel  were  properly  tied;  and 
I  tiave  certainly  seen  very  acute  and  sudden  htcmorrhage  a  few  days  after 
'■'iraion,  in  all  probability  from  detachment  of  the  crushed  end  of  the  artery. 
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In  London  we  have  taken  up  this  question  with  no  prejudice  for  or  against 
either  method,  and  the  result  has  been  that  acupressure  is,  as  far  as  I  know, 
universally  disused  after  a  fair  trial,  and  torsion  is  only  practised  at  a  few  of 
our  hospitals. 

Had  I  to  choose,  however,  between  the  silk  ligature  and  torsion,  I  do  not 
tliink  that  I  could  speak  with  equal  confidence,  for  the  ulceration  and  slough- 
ing caii^ed  by  the  silk  ligature  must  of  necessity  prevent  complete  union  by 
the  first  intention ;  while  torsion,  if  dexterously  and  rapidly  effected,  usually 
does  not  do  so. 


Other 
means  for 
arresting 
h«mor- 
rha^j 
unci-  and 
fopci- 
pression. 


Capillary 

ha'iiior- 

rhage. 

PresMure: 

oold ;  styp* 

tics. 


There  are  cases  in  which  a  considerable  artery  is  wounded,  yet  where  it 
can  neither  be  tied,  compressed,  nor  twisted.  In  some  such  cases,  as  before 
stated,  it  is  justifiable  to  tie  the  artery  or  arteries  higher  up,  as  is  often  done 
in  wounds  of  the  palm.  Yet  it  must  be  aUowed  that  the  practice  is  an  un- 
certain one,  and  has  often  led  to  loss  of  limb  or  life.  No  doubt  in  many  such 
cases  more  accurate  pressure  would  have  been  successful.  Professor  Vanzetti 
has  lately  proposed  for  such  cases  a  plan  which  he  calls  '  uncipression,'  and 
which  I  think  is  well  worthy  of  a  trial.  A  pair  of  sharp  hooks,  double  or 
single,  according  to  circumstances,  are  dug  into  the  two  sides  of  the  wound,  so 
as  to  make  pressure  on  the  bleeding  point  or  points,  and  these  hooks  are  fixed 
by  an  elastic  band  to  a  splint  on  which  the  limb  rests,  or  to  something  at  the 
side  of  the  bed.  The  hooks  may  be  mounted  on  handles  or  on  a  chain,  like 
the  ordinary  dissecting-hooks.  See  '  Medical  Record,'  March  8,  1875,  where 
another  plan  of  applying  compression  may  also  be  seen  described  by  M. 
Vemeuil  under  the  name  of  *  forcipression,'  which  consists  simply  in  embracing- 
the  bleeding  point  or  points  in  the  blades  of  a  catch -forceps  or  ordinary  dress- 
ing-forceps, tying  the  blades  of  the  forceps  together  if  necessary,  and  leaviiig^ 
them  in  the  wound  till  they  drop  off,  or  till  the  surgeon  thinks  it  safe  to 
remove  the  instrument.  And  this,  or  something  like  it,  is  often  done  after 
amputation.  Obstinate  bleeding  from  a  point  wliich  cannot  be  fairly  brought 
into  >iew,  or  where  the  tissues  are  too  rotten  to  bear  a  ligature,  may  frequently 
be  suppressed  by  taking  up  all  the  tissues  around  with  a  tenaculum  or  sharp 
hook,  under  which  a  common  or  an  elastic  ligatiure  is  passed,  and  which  is  left 
in  the  wound  for  a  day  or  two,  or  allowed  to  faU  off  by  itself. 

Such  are  the  surgical  means  for  combating  those  fonnidable  attacks  of 
haemorrhage  which  result  from  injury  to  the  larger  vessels.  But  the  common 
haemorrhage  which  proceeds  from  small  arteries  or  capiUaries  and  veins,  when 
it  does  not  cease  of  itself,  as  in  the  great  majority  of  cases  it  does,  is  usually 
treated  by  one  of  three  methods — pressure,  cold,  or  st^-ptic  applications — and 
sometimes  by  a  combination  of  them. 

Pressure  is  the  most  effectual  haemostatic  when  it  can  be  applied  evenly 
over  the  whole  wounded  surface  ;  in  fact,  we  have  seen  al)ove  how  potent  it  is 
in  repressing  haemorrhage  even  from  the  femoral  artery  after  ligature.  In  some 
cases  pressure  can  only  be  applied  with  the  finger.  Thus,  in  a  case  under  Sir 
B.  Brodie's  care,  where  the  internal  pudic  artery  had  been  wounded  inside  the 
ramus  of  the  ischium,  pressure  was  made  by  a  relay  of  students  for  forty- 
eight  hours  successfully.  But  ordinarily  pressure  is  made,  as  directed  on 
p.  90,  with  graduated  compresses,  kept  in  position  by  strapping,  and  assisted 
if  need  be  by  a  horse- shoe  tourniquet.  The  limb  in  all  cases  should  first  be 
evenly  and  firmly  bandaged. 

Ck>ld  is  usually  applied  by  exposing  the  part  to  the  air,  as  in  opening  blenl- 
ing  abscesses  (see  p.  29),  or  in  operations  where  a  good  deal  of  oozing  is  goin^ 
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on  and  cannot  be  repressed.  In  such  cases  the  operator  passes  his  sutures 
through  the  edges,  but  does  not  tie  them,  and  leaves  the  part  exposed  to  the 
air  for  a  few  hours,  when  any  clot  which  has  collected  may  be  gently  removed 
and  the  stitches  drawn  together.  The  application  of  ice  in  a  bladder  to  the 
wound,  and  the  irrigation  of  the  wound  with  iced  water,  are  also  powerful 
hiemostatics. 

Of  styptics  the  one  in  most  use  at  present  as  a  local  application  to  wounds 
is  the  percliloride  of  iron.  Lint  steeped  in  the  Tinct.  Ferri  Perchlor.  is  laid 
on  the  bleeding  surface  and  gently  pressed  into  it.  Another  very  useful  styptic, 
especially  when  it  is  desired  to  produce  a  superficial  slough  as  well  as  to  stop 
bleeding,  is  blue  lint,  i.e.  lint  which  has  been  steeped  in  a  saturated  solution 
of  sulphate  of  copper,  and  is  kept  at  hand  dry  for  use.  Matico  leaves  are  often 
used  with  success  to  fill  bleeding  cavities,  such  as  those  of  cancerous  ulcers. 

Finally,  the  most  powerful  of  all  styptics  is  the  actual  cautery  Ughtly  used 
at  a  white  heat.  The  shape  and  size  of  the  cauteries  should  be  adapted  to 
the  surfAce  to  which  they  are  to  be  applied,  so  that  a  good  many  ought  to  be 
at  hand  at  once.  By  far  the  best  cautery,  when  it  is  not  necessary  to  apply 
the  heat  to  a  very  large  surface,  is  the  newly  invented  *  Benzoline  cautery,'  in 
which  any  required  degree  of  heat  can  be  produced  in  a  moment.  They 
should  not  be  used  too  cool,  otherwise  the  tissues  are  apt  to  stick  to  them,  nor 
he  pressed  too  hard  or  too  long  on  the  bleeding  surface,  for  the  same  reason. 
If  the  charred  tissue  sticks  to  the  cautery  the  parts  will  be  torn  in  dragging  it 
away,  and  the  bleeding  will  most  likely  recur.  Many  surgeons  think  that  this 
adherence  of  the  tissues  is  less  probable  when  the  cautery  is  heated  only  to  a 
dull  red ;  but  whatever  be  the  method  of  applying  the  cautery,  the  surgeon 
Khoold  not  be  contented  till  he  has  seen  that  every  point  from  which  free 
bleeding  came  has  been  perfectly  and  completely  charred,  and  then  the  tissue 
may  even  be  returned  into  the  interior  of  the  body  (as  in  piles  or  ovariotomy) 
with  full  security  against  recurrent  haemorrhage.  Nor  is  secondary  haemor- 
rhage at  all  common  on  the  falling  of  the  slough. 

The  actual  cautery  is  also  used  extensively  as  a  counter-irritant,  as  will  be 
pointed  out  in  the  chapter  on  Minob  Surgebt. 

In  aome  cases  of  the  most  extreme  exhaustion  from  haemorrhage  the  patient  Transfu* 
\a*  been  rescued  from  death  by  injecting  blood  into  the  veins.  This  blood  is  f\^^^ 
taken  instantly  before  mjection  from  the  arm  of  a  healthy  person.^  There  are 
two  chief  methods  of  transfusion — the  indirect  and  the  direct,  or  immediate. 
In  the  latter  the  blood  is  passed  directly  from  the  arm  of  the  person  who  fur- 
iuAhe«  the  blood  into  that  of  the  patient ;  while  in  indirect  transfusion  the 
biood  is  received  into  a  vessel,  and  may  be  defibrinated  before  it  is  injected 
mto  the  patient's  vein. 

The  operation  is  not  a  difficult  one,  if  the  patient's  veins  are  well-marked. 
A  free  incision  is  to  be  made  over  the  largest  of  the  veins  at  the  bend  of  the 
^Ibow,  so  as  to  expose  it ;  it  is  then  opened  with  a  V-shaped  cut  of  the  scissors, 
tod  the  nozzle  of  the  syringe  inserted.  This  nozzle  should  be  warmed  to  the 
tc-iuperatnre  of  tlie  body  and  filled  with  warm  water.  Then  the  blood  is  pro- 
carcd  as  rapidly  as  possible  from  a  healthy  man,  whose  vein  is  opened  in  a 

*  In  .kmerica  lat«ly  lamb's  blood  seems  to  have  been  tranfiued  in  cases  of  consumptiou. 
I  kwiw  nothiDg  whatever  of  the  practice,  except  from  one  c&se,  in  which  it  is  spoken  of  with 
f^^jbation — *Boirton  Mwl.  and  .Surg.  Jour.'  Jan.  14,  1876,  p.  38.  In  the  *Med.  Timen/ 
*«T*r,  6,  1874,  will  be  found  a  ti»unU  of  some  experiments  on  transfusion  from  one  animal  to 
uMClKr,  from  the  *  Centnilblatt  f.  Chir.'  of  the  mme  year. 
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similar  way.  If  the  immediate  method  is  followed,  after  Dr.  Aveling*8  plaii, 
Uie  nozzles  of  the  two  syringes  are  connected  by  a  warmed  tube,  in  the  middle 
of  which  there  is  an  elastic  bulb,  the  capacity  of  which  should  be  accurately 
known.  The  nozzles  being  inserted  in  the  two  veins,  in  the  course  of  the  cir- 
culation, the  tube  is  fixed  on  to  the  nozzle  in  the  blood-giver's  arm,  and  tlie 
operation  proceeds  as  described.  The  blood  is  injected  by  successive  discharges 
of  the  bulb,  until  about  6  ozs.  has  been  passed  in.  It  is  not  generally  con- 
sidered necessary  or  desirable  to  inject  a  larger  quantity  at  once. 

I  have  no  doubt,  however,  that  Mons.  Roussel's  apparatus  for  transfasion 
is  much  superior  to  any  other  in  use,  and  in  fact  reduces  the  dangers  of  the 
operation  to  a  minimum.  Instead  of  opening  the  blood-giver*s  vein  in  the 
same  way  as  that  of  the  patient,  a  kind  of  cupping-glass  is  applied  around  it 
after  it  has  been  made  prominent  by  a  bandage.  Tliis  glass  has  a  cylinder 
in  its  centre  and  in  the  cylinder  is  a  lancet,  which  can  be  protruded  by  pres- 
sure made  on  a  button  at  the  top,  where  also  is  a  screw  for  regulating  the 
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FlO.  M.  ATplinfr**  appuratni  for  inmiediiite  or  dirpct  tmiuiftMioa.  Tho  more  nnwonlnr  nmi  nn  the  rijrht  uf 
the  flirnre  In  the  MiKHl-iriver'n ;  Hu*  one  on  the  left  thr  iMtticnt's.  Th»'  cnurKt'  of  tlu-  vriiii*  I*  tlotteil  <lo«ii.  ui» 
If  the  Kkin  were  tmnKiMrent.  B  repre^cnt^  tht>  hniul  of  un  a>scL«tnnt  lioMin^  the  effrnMit  tnXie  Hwi  the  h|k> 
of  the  Rnwll  woiiti«l  to»fether,  and  a  nhows  the  aflen>nt  tuU»  Kenirod  in  the  miiu*'  inuiin«>r.  The  tieT»-ll«Ml 
end  of  the  afferent  tnhi>,  which  i*  made  no  In  <inU'r  that  it  may  th<«  more  ensily  (r»  into  the  coUh|w**«I 
vein  of  the  patient,  i»  nUown  In  Ak*  2.  The  uoisles  having  been  M'<>iire4l  in  the  two  vi'iiim  tlie  indla-nihU*r 
jiortiou  of  tlie  umNirAtiim  fllleii  with  water,  and  kept  so  by  tuniinR  the  itx-kx  nt  each  end  of  it.  in  ih»m 
fitted  into  the  tubes.  Then  the  cocks  are  turned  and  the  o|H*mtion  rHimnuMuxsl  bv  oonipreMtinic  the 
indta-rub})er  tulw  on  the  efferent  wide,  D,  and  nqueezlnfr  the  bulb  r.  Tlili*  torx^-*  ."ij  of  >ittt4>r  intn  tbr 
patientV  vein.  Next,  shift  the  hand  D  to  D',  and  cr)nipn*Mi  tlie  tulie  nn  the  afferent  nide.  Tlie  bulb  wiT 
eximntl  slowly  and  flraw  blotxl  in  from  the  bUxxl-fdver'ti  vrin,  which  in  tlien  to  Iv  piu«>ed  Into  tin* 
patient's ;  and  by  rpi>eatinfr  this  manneuTre  as  often  a«  re<{uired  any  anM>iint  of  bloo<l  may  tie  injecte*!, 
so  lung  as  the  tulio  is  not  clogged  by  coaguluni.    See  'ubotetric  S4m-.'h  I'miis.'  vol.  vi.  Ma}  -i,  1X74. 

extent  of  protrusion  of  the  lancet,  according  to  the  size  of  the  vein.  Tlie 
central  cylinder  is  continuous  with  a  tube  (fig.  27)  in  the  centre  of  which  is 
an  elastic  bulb.  This  tube  communicates  with  a  vessel  of  warm  water  <0i ; 
stopcocks  are  fixed  at  each  end  of  the  tube,  so  as  to  admit  or  shut  off  the 
stream  of  water.  The  nozzle  of  the  instrument  having  been  inserted  into  the 
patient's  vein,  the  tube  is  filled  with  warm  water,  the  cupping-glass  is  ex- 
hausted and  fixed  to  the  blood-giver's  arm,  the  vein  is  punctured,  and  blood 
mixes  with  the  warm  water  in  the  tube.  The  stopcock  (10 )  near  the  patient^K 
arm  is  opened,  so  that  at  first  the  water,  and  then  a  mixture  of  water  and 
blood,  runs  out  into  tlie  air.  When  the  water  has  all  l>een  ex{>elled  and  the 
blood  runs  out  pure,  the  stopcock  is  closed  and  the  blood  thus  directed  into 
the  patient *s  vein,  mixed  of  course  at  first  with  the  small  quantity  of  water 
which  fills  tlie  nozzle  between  the  stopcock  and  the  patient's  vein.  Every  part 
of  the  apparatus  with  which  the  blood  is  in  contact  is  made  of  pure  (non- 


TRANSFUSION   OF  BLOOD. 


101 


Tuleanieed)  mdia-rubber,  for  according  to  Mods.  Rousael'a  experience  any  ad- 
tuutore  of  metallic  Babstancea  with  the  india-rubber  will  cause  the  blood  to 
coagulate.  There  are,  as  will  be  eeen,  no  valvee  in  the  part  of  the  apparatus 
throogh  which  the  blood  flows.  I  will  transcribe  Dr.  Boussel's  directions  for 
the  use  of  his  iuBtnunent. 

1.  Place  the  cupping-glass  (10)  over  the  turgid  vein  of  the  blood-giver ; 
adjust  the  lancet  |18) ;  pump  in  tepid  water. 

2.  Introduce  the  canula  (17)  filled  with  water  into  the  antemic  vein. 

8.  Depress  the  lancet  rapidly  (18,  12)  into  the  turgid  vein  (3) ;  shut  off 
the  water  aspirator  (8) ;  drive  out  through  the  escape  canula  (16)  blood 
mingled  with  water. 

4.  Open  the  communication  by  stopcock  (16)  into  ansBmic  vein,  and  trans- 
fbse  pure  blood  in  uninterrupted  doses  of  10  granunes  (^  oz.). 

6.  After  the  traasfaBion  of  the  prescribed  dose  place  a  simple  bandage 
nmud  the  arm  of  each  subject. 


1.  BuJwe  tor  blanllng. 

10,  KilerniJ  cdTslope  o(  tl«  cupplcg-rap. 

I  Am  »ldc'hlluppU«l]>e  hloaO. 

11.  InUmsl  cjlluiler  In  tlie  cnppiiig  cup. 

1.  Vein  nulKD  («r  Mee.lii.K. 

IJ.  LiiiiMt  tnide  tht  cjUn-ier. 

1.   Ajto  wblnh  n-oclvwlUu  UlowL 

IJ.  Screw  wlikH  iBBUlfllM  Die  laiiMt. 

14.  Balloon  pump  at  tlie  tmuatiuoT. 

l«.Ti>ptttbDbiriir«ilioii. 

la.  Canula  b}  which  tlie  water  «ca|>M. 

a.  KoBua  boiiwui  u,  rnniiBU  ihe  c 

ujjplBK-ei 

jp. 

11.  Cwula  luKiteU  into  tbe  patlcpl's  lein. 

6.  Wash  the  tranefuser  at  once  in  warm  water  before  the  coagulation  of 
the  blood.* 

For  indirect,  oi  mediate,  transfusion  numerous  instruments  are  in  use. 
The  blood  may  be  simply  received  in  a  warmed  vessel,  the  fibrine  rapidly 
whipped  out  of  it,  if  the  operator  thinks  this  desirable,  and  the  residue  in- 
jected with  a  common  anatomical  injecting  syringe,  well-warmed;  or  some 
ippaiatus  may  be  used,  consisting  of  a  bowl  or  cup  to  receive  the  blood,  and, 
communicating  with  this,  an  apparatus  something  Uke  a  stomach'pump.  But 
the  presence  of  valves  is  very  midesirable  in  any  instrument  intended  for  the 
iruiBfnsion  of  blood  not  defibrinated,  since  they  are  liable  to  clog  ;  and  the 
defibrination  of  the  blood  does  not  seem  at  all  to  be  recommended,  for  it 
aecemitates  much  exposure  of  the  blood  without  any  proved  advantage.  The 
niDpler  the  apparatus  the  better  ;  and  if  the  instrument  of  Dr.  Boussel,  or 
Mnuething  of  the  same  kind,  is  not  at  hand,  it  would  be  better,  I  think,  to  use 

■  fi>)a»a'[,  '  On  Ibe  Traiufiwioli  of  Humto  Blooil.'     I/mdoa,  1877. 
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a  common  anatomical  syringe,  taking  care,  of  course,  that  it  is  carefully 
warmed  to  a  heat  of  100°  before  commencing  the  operation. 

Various  maladies,  and  especially  intermittent  fever,  have  been  treated  by 
transfusion  in  foreign  countries  (for  which  see  the  *  Medical  Times,'  as  above), 
but  we  have  no  experience  of  the  practice  here,  and  not  much  encouragement 
from  the  published  reports  to  try  it. 

COLLAPSE. 

The  condition  called  collapse  is  that  of  total  suspension  of  some  and 
extreme  weakness  of  others  of  the  functions  of  the  nervous  system,  together 
with  great  disturbance  of  the  circulation,  from  the  action  of  some  sudden 
cause.  This  cause  may  be  mental  emotion,  hiemorrhage,  violent  injury  (and 
especially  injury  of  certain  organs,  such  as  the  abdominal  viscera,  the  large 
joints,  the  testicle,  the  mamma),  severe  pain,  and  certain  poisons. 

The  shock  may  be  so  great  as  to  prove  fatal  at  once.  Short  of  this,  tlie 
state  is  that  of  '  extreme  collapse,'  which  is  thus  well  described  by  Mr. 
Savory : — * 

*  The  patient  lies  in  a  state  of  utter  prostration.  There  is  a  striking  pallor 
of  the  whole  surface,  most  marked  from  its  contrast  to  the  natural  colour  of 
the  face ;  the  lips  even  are  quite  pale  and  bloodless.  There  is  a  cold  clammy 
moisture  on  the  skin,  and  often  distinct  drops  of  sweat  upon  the  brow  and 
forehead.  The  countenance  has  a  dull  aspect,  and  appears  shrunken  and 
contracted.  There  is  a  remarkable  languor  in  the  whole  expression  and 
especially  in  the  eye,  which  has  lost  its  natural  lustre,  and  is  usually  dilated. 
The  temperature  is  considerably  reduced,  and  if  the  person  be  able  he  will 
complain  of  feeling  cold,  and  perhaps  shudder.  Muscular  debility  is  extreme 
— apparent  at  a  glance  in  the  condition  of  the  hps  and  hands ;  occasionally 
even  to  the  relaxation  of  the  sphincters.  The  pulse  is  generally  frequent, 
sometimes  irregular,  always  very  feeble,  perhaps  quite  imperceptible.  In  this 
latter  case,  although  the  ear  may  detect  the  fluttering  action  of  the  heart,  the 
pulse  does  not  reach  the  wrist.  The  respiratory  movements  are  short  and 
feeble,  or  panting  and  gasping,  "  wanting  the  relief  of  sighs,"  sometimes 
imperceptible ;  although  in  the  majority  of  such  cases  some  action  of  the 
diaphragm  may  be  detected  by  careful  observation.  Vertigo,  with  dimness  of 
vision,  supervenes.  As  the  rule,  there  is  not  complete  insensibility,  although 
there  is  much  variability  in  this  respect,  depending  no  doubt  on  the  nature 
of  the  injury ;  the  person  is  drowsy  and  bewildered,  but  conscious,  and  perhaps 
rational  when  roused.  Sometimes  the  intellect  is  singularly  clear  and  the 
senses  perfect ;  the  hearing  occasionally  even  painfully  acute.  In  the  less  ex> 
treme  cases  there  are  often  nausea  and  vomiting,  with  hiccup.  The  last  is 
very  variable  in  its  occurrence. 

*  The  signs  of  syncope  are  tliose  of  collapse.  Travers  says :  **  The  signs 
of  syncope  and  tlie  recovery  from  it  present  an  epitome  of  the  phenomena  of 
shock.*'  So  far  as  they  extend,  the  symptoms  of  an  ordinary  fainting-fit  are 
analogous  to  those  of  collapse.  '  *  They  differ  in  degree  and  duration  more  than 
in  kind."  It  is  true  that  in  s}^cope  there  is  more  uniformly  a  suspension  of 
the  mental  &culties,  as  well  as  of  the  senses  and  voluntary  powers ;  but  this 
may  perhaps  be  explained  by  the  fact  that  causes  which  produce  syncope  act 
uniformly  on  the  brain. 

*  From  this  extreme  condition  of  collapse  there  are  all  possible  gradations, 
down  to  a  mere  transient  impression  on  the  heart,  pulse,  and  sensorium,  such 

>  •  S^-Kt,  of  Surg.'  vol.  i.  p.  376,  8rd  ed. 
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as  is  familiar  to  everyone  who  has  ever  received  a  severe  blow  or  felt  any 
great  emotion.' 

The  immediate  symptcMns  of  collapse  are  followed  by  reaction,  and  in  this  Reaction 
stage  the  surgeon  founds  his  prognosis  mainly  upon  the  rapidity  of  the  recovery  J^^,"* ' 
and  on  the  character  of  the  pulse  when  reaction  is  estabhshed.  Cases  in  which  '  FroBtn- 
ihe  patient  hovers  long  between  life  and  death,  and  in  which  the  pulse  when  exdte- 
restored  is  weak,  rapid,  and  excitable   ('prostration  with  excitement,'  as  "lent; 
Travers  designated  it),  are  very  unfavourable ;  whilst  those  in  which  the 
patient,  after  transient  collapse,  recovers  his  senses  rapidly,  and  in  which  the 
poise  becomes  gradually  more  and  more  firm  and  regular,  will  probably  termi- 
nate in  recovery. 

The  condition  of  prostration  with  excitement  is  one  which  we  have  only 
100  frequent  occasion  to  see  after  great  railway  injuries  and  other  frightful 
itrsions  which  do  not  prove  fatal  at  once.  I  cannot  do  better  than  again  quote 
Mr.  Savory's  description  of  its  symptoms : — ^ 

*  This  state  is  marked  at  first  by  dry  heat  of  the  skin,  a  flushed  face  and 
anxious  expression,  a  rapid  and  bounding  pulse,  which  is  sometimes  even 
^barp,  but  always  easily  compressed.  The  respiration  is  hurried  and  imperfect,  , 
^itb  partial  and  irregular  sighs.  The  tongue  is  tremulous ;  there  is  often 
urgent  tliirst ;  vomitmg  is  a  frequent  and  sometimes  most  obstinate  symptom ; 
tbere  are  occasionally  rigors.  The  languor  or  stupor  of  collapse  is  succeeded 
I'V  restlessness,  jactitation,  tremor,  and  twitchings  of  the  muscles,  prsecordial 
aniiety,  often  but  not  always  delirium  of  various  degrees,  from  occasional 
incoherence  to  wild  and  fierce  excitement.  This  most  frequently  occurs,  and 
i"!  more  marked,  during  the  night.  There  is  either  an  entire  absence  of  sleep 
or  it  is  parti&l  and  interrupted,  and  it  is  succeeded  by  no  rehef.  As  the  ex- 
i^aastion  increases  the  skin  becomes  covered  with  a  cold  and  clammy  sweat, 
^hich  is  very  often  profuse.  The  face  becomes  pale  and  the  expression 
iia^rd ;  the  pulse  innumerably  rapid,  irregular,  fluttering :  subsultus  comes 
^n ;  slight  conMilsions ;  coma  more  or  less  profound ;  and  death.' 

Tlie  treatment  of  coUapse  is  naturally  divided  into  two  parts — the  avoid-  Treatment. 
vjce  of  immediate  death  in  the  first  shock,  and  the  treatment  directed  to 
<^nTing  the  patient  through  the  subsequent  reaction. 

Die  first  care  of  the  surgeon  when  called  to  a  case  of  collapse  is  to  save  the 
rtitieut  from  the  danger  of  instant  death.  For  this  purpose  warmth  is  one  of 
the  most  essential  requisites,  and  especially  appUed  to  the  head  ;  towels  wrung 
OQt  of  hot  water  should  be  bound  round  the  head,  or  hot  affusion  sedulously 
Moployed,  together  with  heat  to  the  epigastrium  and  the  extremities,  while 
\..K  other  means  of  supporting  animation  are  in  practice.  Galvanism  over  the 
precordial  region  is  a  most  efficacious  measure.  Small  quantities  of  brandy 
£re  to  be  given  by  the  mouth  if  the  patient  can  swallow,  and  by  ihe  rectum 
^  he  cannot,  and  ammonia  is  to  be  applied  to  the  nostrils.  The  subcutaneous 
ejection  of  ether  (3i'3ij)  is  a  powerful  restorative.  If  the  heart  is  acting, 
Nt  tlie  patient  seems  otherwise  dead,  transfusion  is  clearly  indicated.  The 
*^^ort8  at  re>'ival  should  not  be  hastily  given  up — recovery  after  long  seeming 
^th  is  not  by  any  means  rare. 

Many  of  the  patients  whom  we  see  in  the  hospital  practice  of  large  cities  are  Operations 
^^oilapsed  from  grievous  injuries  which  must  call  ultimately  for  severe  opera-  Anm- 
tions  if  the  patient  is  to  have  any  prospect  of  life.    Li  such  cases  the  question  ^^<^^i<^^ 
fir'rt  occurs  whether  to  operate  at  once,  or  to  postpone  the  operation  till  the 
patient  has  somewhat  rallied,  and  with  this  is  connected  the  question  whether 

>  *  Syftt.  of  Surg.'  vol.  i.  3rd  ed.  p.  378. 
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autesthetics  are  desirable.  I  have  seen  operations  performed  in  conditions  of 
extreme  collapse,  without  any  manifestation  of  pain  on  the  patient's  part,  or 
any  apparent  increase  of  the  shock ;  but  when  the  operation  is  a  severe  one. 
such  as  a  large  amputation,  it  is  better,  I  think,  to  give  an  anesthetic  ;  nor  is 
antesthesia  mider  these  circumstances  attended  with  danger.  I  have  often  seen 
the  pulse  improve  as  the  patient  came  under  the  influence  of  the  anaesthetic. 
Ether  is,  I  think,  preferable  to  chloroform  in  these  cases,  and  it  is  well,  if  the 
patient  can  swallow,  to  give  him  a  little  alcohol  first.'  Such  operations  are 
rarely  attended  with  any  danger  from  hflBmorrhage,  and  I  think  are  best  per- 
formed as  soon  as  the  siu*geon  believes  that  the  patient  can  live  through  them. 
Treatment  When  the  danger  of  instant  death  is  over  the  patient  has  still  to  be  kept 

alive,  a  most  difficult  task  in  many  of  the  more  formidable  cases.  '  Stimulants 
alone,'  as  Mr.  Savory  says,  *  may  be  required  in  the  first  emergency,  but  they 
soon  prove  useless  if  unaccompanied  by  nourishment ; '  and  in  these  cases  the 
patient's  power  of  taking  and  of  assimilating  food  is  too  often  suspended  ;  and 
we  often  see  in  cases  which  survive  that  the  first  effect  of  recovery  is  that  the 
stomach  rejects  the  fluid  wliich  has  been  poured  into  it,  and  which  it  is  unable 
to  digest,  showing  that  the  supply  has  been  excessive,  and  therefore  to  some 
extent  injudicious ;  yet  the  patient  has  been  in  so  alarming  a  condition  that 
the  surgeon  has  believed  that  without  stimulants  and  support  he  must  die. 
On  this  subject  Travers  speaks  as  follows :  '  If  we  neglect  to  supply  stimulus 
when  called  for,  the  spark  of  life  goes  out.  The  signs  of  its  indication  must 
therefore  be  vigilantly  observed.  We  are  maintaining  action  upon  inadequate 
power,  in  the  hope  that  the  natural  resources  may  come  to  our  relief,  and  that 
we  may  graduaUy  diminish  stimulus  and  increase  nutriment,  which  is  our  only 
method  of  raising  power  to  a  balance  with  action.  The  respondence  of  the 
circulating  forces  to  an  increased  supply  of  stimulus  must  serve  as  a  caution 
against  over-supply.  Since  power  is  deficient,  we  must  carefully  husband  our 
only  resource,  and  not  waste  it  in  inordinate  Action.  When  the  signs  of  re- 
action are  manifested,  its  excess  is  much  to  be  apprehended  if  such  reaction 
has  been  obtained  by  over- stimulation.  Excessive  reaction  so  induced  is '  pros- 
tration with  excitement  *  in  its  most  perilous  form.  When  such  a  state  is  the 
original  fonn  of  the  malady  it  is  probably  less  dangerous,  because  in  tins  case 
the  inequality  between  power  and  action  is  less.'  ^ 

The  practical  rule  to  be  deduced  from  these  considerations  is,  that  whilst 
death  from  coUapse  is  imminent,  the  circulation  must  be  maintamed  by  ar- 
tificial heat,  galvanism,  and  by  the  administration  of  alcohol,  but  that  the 
supply  of  the  latter  should  be  carefully  graduated  by  the  state  of  the  pulse  ; 
that  it  should  be  given  in  small  quantities  as  frequently  as  seems  necessary  ; 
and  that  as  soon  as  the  patient  can  bear  it  small  and  frequently  repeated 
doses  of  concentrated  fluid  nutriment  should  be  given  by  the  mouth,  bein;; 
preceded  by  similar  nourishment  given  per  rectum  in  such  quantity  as  will 
not  provoke  an  action  of  the  bowel,  and  that  the  supply  of  alcohol  should  l>e 
gradually  withdrawn  as  early  as  is  found  to  be  possible. 

When  the  stage  of  reaction  is  established,  if  the  patient  passes  into  a  con- 
dition of  ordinary  traumatic  fever,  all  will  probably  go  well,  iiut  when  the 
stage  of  *  prostration  with  excitement '  is  strikhigly  manifested — i.e.  when  the 

*  Mr.  R.  KUi«  deriHetl  an  ap|>aratU8  for  mlminiHtering  the  \iipour  of  nlctihol,  ether.  nn«l 
chloroform  HUCces^iiiiTely,  firMt  ]mru  and  then  inizod.  1  ui«eil  thi?*  luethtxl  in  a  csm:  of  douhU< 
amputation  at  the  5*houlder  and  near  the  hip  for  severe  railway  injury,  ami  the  )<ktifnt*H  pul^.* 
"waM  certainly  In-tter  after  than  In^fore  thf  o)H*nition. 

S}>t.  of  Surp.'  3nl  ed.  vol.  i.  j».  384,  from  TrnverM,  *0n  Ci>n.slitutional  Irritation,* 
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weakness  of  the  pulse  is  as  striking  as  its  rapidity,  when  the  temperature  does 
not  rise  in  correspondence  to  the  rise  of  the  pulse-rate,  when  the  stomach 
rejects  all  or  most  that  is  put  into  it,  and  the  patient  is  sleepless,  restless,  and 
more  or  less  delirious — then,  as  Mr.  Savory  says,  '  the  indications  of  treatment 
ue  clear  and  simple  enough,  but  unhappily  most  difficult  to  fulfil :  to  support 
and  increase  power,  and  to  moderate  and  reduce  action.'  The  patient  will  not 
survive  if  worn  out  by  restlessness,  which  must  therefore  be  combated  by 
morpliia  injected  subcutaneously,  or  by  chloral  or  opium  in  full  doses,  if  the 
>(oiiuich  will  bear  it.  Mr.  Savory  speaks  highly  of  the  virtues  of  henbane  in 
sQch  cases  in  combination  with  opium,  if  the  latter  drug  can  be  tolerated.  The 
Tumth  of  the  body  and  extremities  must  of  course  be  sedulously  maintained, 
and  the  most  diligent  nursing  must  be  procured,  so  that  the  patient  may  not 
be  exhausted  by  an  unfulfilled  craving  or  by  an  unnecessary  exertion.  The 
irritability  of  the  stomach  must  be  lessened  by  the  appUcation  of  mustard 
poultices,  by  sucking  small  morsels  of  ice  constantly,  and  by  the  administra- 
tion of  dilute  hydrocyanic  aeid,  three  or  four  minims  in  a  small  quantity  of 
iome  vehicle,  or  creasote  niij.  in  pil.  every  three  hours.  At  the  same  time  both 
fuod  and  stimulants  must  be  supplied,  and  must  be  assimilated  if  the  patient 
i.^  to  be  kept  aiive  ;  and  there  lies  the  difficulty,  which  can  only  be  met  by 
dring  tlie  food  in  the  most  grateful  and  most  nourishing  form,  in  small 
t.'iautities  very  often  repeated,  and  the  stimulant  (which  ought  not  to  be  more 
lium  is  absolutely  necessary)  in  varied  kinds,  according  to  the  patient's  tastes 
and  habits,  and  with  similar  precautions  as  to  the  quantity  and  repetition. 
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CHAPTER  V. 

BURNS  AXD   SCALDS. 

Burns  and  scalds  are  the  most  commonly  fatal  of  all  injuries,  es|)ecially  in 
cold  climates,  and  among  the  poor,  whose  children  are  frequently  left  for  long 
periods  in  the  neighbourhood  of  fires  and  kettles  with  no  proper  attendance. 
Scalds  are,  as  a  rule,  less  fatal  than  bums,  since  the  hot  liquid  is  soon  shaken 
off  the  body,  and  itself  soon  cools  ;  but  there  are  accidents  somewhat  resembling 
scalds,  produced  by  the  contact  of  molten  metal,  wliich  are  even  more  fatal 
than  an  ordinary  bum,  because  the  molten  mass  adheres  to  the  charred  parts 
and  retains  its  heat  for  a  long  period. 
DupuT-  The  fatality  of  bums  varies  according  to  their  extent,  their  depth,  the  part 

l'^'^  H*^*"*'f  ^^^"^*»  ^^^  *^®  *8»®  ^^  ^^®  patient,  besides  a  number  of  other  miscellaneons 
iiuni9.  circumstances.     The  classification  of  bums  according  to  their  depth,  which  is 

usually  followed,  is  that  proposed  long  ago  by  Dupuytren,  and  it  is  no  doubt 
a  very  useful  and  practical  one,  though  it  only  indicates  the  depth  of  the  bum 
at  its  deepest  part ;  and  it  must  be  recollected  that  a  large  superficial  bum 
may  be  even  more  dangerous  than  a  small  deep  one,  particularly  if  the  latter 
is  situated  on  an  unimportant  part.  But  deep  bums  must  be  followed  by 
cicatrisation  and  deformity,  which  is  not  the  case  where  the  whole  of  tlie 
thickness  of  the  skin  is  not  destroyed. 

The  first  degree  of  bums  is  a  mere  scorch,  where  only  superficial  redness 
is  produced  but  the  epidermis  is  not  separated  from  the  tme  skin.  The 
scorched  epidermis  will  desquamate  afterwards,  but  beyond  a  little  temporary 
discolouration  no  trace  of  the  injury  will  remain. 

In  the  second  degree  the  epidermis  is  raised  up  from  the  cutis  in  blisters 
or  bullae,  which  are  produced  by  the  effusion  of  serum  from  the  vessels  of  the 
papillae,  showing  that  the  cutis  itself  is  scorched.  If  the  epidermis  is  dragged 
off  accidentally,  as  happens  often  in  removing  the  clothes,  this  scorched  part  of 
the  skin  will  inflame,  and  an  angry  sore  will  result. 

In  the  third  degree  the  cutis  is  not  only  scorched  but  is  disorganised  by 
the  bum,  though  not  in  its  whole  thickness.  A  part  of  the  skin  {\\z,  the 
papillae  and  a  portion  of  the  thickness  of  the  corium)  is  charred  and  dead, 
and  this  part  must  separate  as  a  slough,  exposing  a  granulating  surface  of 
cutis  below,  which  heals  by  cicatrisation,  but  without  any  contraction,  since 
the  deeper  layer  of  the  skin  which  is  not  destroyed  maintains  the  shape  of 
the  parts. 

In  the  fourth  degree  the  whole  skin  is  burnt,  and  the  subcutaneous  tissiie 
of  course  shares  to  some  extent  in  the  destruction ;  consequently,  the  cica* 
trisation  which  follows  on  the  separation  of  the  eschar  must  involve  a  very- 
strong  tendency  to  contraction,  as  the  elastic  cellular  tissue  is  replaced  by  the 
inelastic  contractile  scar. 

In  the  fifth  degree  the  destraction  extends  below  the  fascia,  and  the*muscles 
and  otiier  subjacent  parts  are  burnt  to  a  variable  deptli. 

In  the  sixth  degree  the  whole  of  the  limb  is  charred  and  consumed  down 
to  the  bone. 

Thus  the  first  degree  of  bum  involves  no  necessary  deformity,  the  second 
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and  third  only  a  scar,  which  remains  during  life,  but  without  any  change  in 
the  shape  of  the  parts ;  while  the  deeper  bums  are  accompanied  by  a  tendency 
10  contraction  and  deformity  which  can  only  be  averted  by  very  great  care  in 
^plying  extension  and  counter-extension  while  the  surface  is  healing,  and  as 
this  is  frequently  impossible  (since  the  part  where  counter-extension  should  be 
ipplied  may  itself  be  burnt),  deformity  often  ensues,  and  that  to  a  very  lament- 
able degree. 

Bums  are  attended  with  great  pain ;  and  when  they  are  more  than  mere  Symptoms 
local  injuries  they  are  followed  by  prostration  or  total  collapse,  the  temperature  *?  bunwf* 
Mb,  the  pulse  becomes  small  or  imperceptible,  the  tongue  and  mouth  are  dry  ; 
the  patient  is  delirious,  and  rigors  take  place  in  the  severer  cases.  This  is  the 
fim  stage,  or  that  of  collapse,  prostration,  or  congestion  ;  and  in  this  stage 
many  cases  prove  fatal,  particularly  in  early  childhood,  death  being  sometimes 
preceded  by  convulsions.  No  post-mortem  appearances  will  be  found,  except 
congestion  of  various  viscera,  particularly  the  brain — the  result  apparently 
of  revulsion  of  the  blood  from  the  surface. 

The  next  stage  is  that  of  reaction  or  of  inflammation.  It  may  be  said 
•very  roughly)  to  follow  the  first  after  an  interval  of  about  two  days.  The 
hurai  surface  begins  to  suppurate,  usually  with  a  very  offensive  odour,  the 
poise  rises  in  force  and  frequency,  and  there  may  be  some  amount  of  general 
fever.  The  various  internal  inflammations  which  may  be  set  up  by  the 
proximity  of  the  bum  to  the  great  cavities  of  the  body  now  begin  to  declare 
themselves,  pleurisy  and  peritonitis  being  the  most  frequent.  The  signs  of 
>ach  internal  inflammation  are  usually  obscure  at  first,  especially  as  physical 
examination  is  generally  impossible.  Disturbances  of  the  digestive  system, 
>ueh  as  constipation,  followed  by  diarrhoea  or  obstinate  vomiting,  are  common 
la  this  stage  of  bums.'  These  sjrmptoms  may  be  caused  by  incipient  perito- 
'litis,  or,  as  it  seems,  by  the  foulness  of  the  discharge.  As  the  sloughs  sepa- 
rate biemorrhage  may  take  place,  but  it  is  very  rare.  In  fatal  cases  various 
Jtflammatory  appearances  are  found,  chiefly  of  the  thoracic  and  abdominal 
■»i<cera,  for  the  brain  is  rarely  hiflamed  in  bums  even  of  the  scalp.  Amongst 
the^e  most  be  noted  the  inflammation  and  ulceration  of  the  mucous  membrane 
'A  the  intestines  which  sometimes  takes  place.  It  is  usually  limited  to  the 
<i3odennm,  though  the  stomach,  or  the  rest  of  the  small  intestine,  may  be  also 
affected,  or  may  even  be  ulcerated  in  cases  in  which  the  duodenum  is  intact. 
The  subject  of  ulceration  of  the  duodentmi  will  be  resumed  with  the  third 
period,  in  which  it  is  perhaps  most  common. 

The  third  period,  that  of  suppuration  and  exhaustion,  is  held  to  commence 
aloQt  a  fortnight  after  the  accident,  or  else  is  said  to  begin  after  the  sloughs 
Uve  separated.  The  acute  symptoms  which  may  have  followed  the  injury 
vill  have  subsided,  but  chronic  inflammation  is  not  by  any  means  uncommon, 
and  is  often  the  chief  cause  of  death.  The  patient  becomes  gradually  weaker 
and  weaker,  and  in  this  stage  he  often  succumbs,  perhaps  after  exliausting 
diarrhoea,  which  is  sometimes  accompanied  by  blood  in  the  motions.  Post- 
nmrtem  examination  may  show  no  definite  visceral  lesion,  or  low  inflammation 
of  the  longs,  pleura,  peritoneum,  or  intestines  may  have  been  present.  The 
dnodenum  may  be  fotmd  ulcerated ;  and  in  this,  as  in  every  other  injury, 
pyemia  or  erysipelas  may  be  the  direct  cause  of  death  ;  but  neither  is  re- 

*  Dr.  Xoiton,  in  the  American  reprint  of  the  2nd  ed.  of  the  *  System  of  Surgery,*  says 
*^at  CMigni^ion  of  the  kidneys  and  albnmen  in  the  urine  almost  always  occur  as  soon  as 
r*-«rti#io  wts  in  and  the  temperature  rise*  above  101®  F. 
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lativelj  common  in  bums.    Tetanus,  again,  sometimes  follows  the  irritation 
of  a  bum. 

The  ulceration  of  the  duodenum  is  a  singular  and  hitherto  unexplained 
sequela  of  bums.^     As  stated  above,  the  ulcerative  action  is  not  absolutely 
limited  to  the  duodenimi,  but  the  instances  of  its  occurrence  in  other  parts  of 
the  intestine  are  purely  exceptional.    It  is  not  necessarily  fatal,  for  cicatrised 
ulcers  have  been  foimd  in  the  duodenum  where  death  has  occurred  from  other 
causes.^    It  occurs  at  different  periods  after  the  bum,  the  earliest  hitherto 
recorded  being  four  days  ;  but  it  is  rarely  so  early,  and  is  more  conunon  after 
than  before  the  first  fortnight.  It  occurs  after  bums  of  the  extremities  as  well 
as  those  of  the  chest  and  abdomen.   It  is  foimd  in  a  tolerably  large  proportion 
of  fatal  cases  (in  125  post-mortem  examinations  16  presented  this  lesion),  and 
may  very  possibly  be  present  in  many  of  those  which  recover.     The  lesion  is 
not  known  to  be  accompanied  by  any  definite  symptoms  in  its  early  stage. 
Pain  on  pressure  near  the  pit  of  the  stomach,  and  diarrhoea,  with  blood  in  the 
motions,  naturally  arouse  a  suspicion  of  this  ulceration,  and  vomiting  is  not 
unlikely  to  be  an  accompaniment  of  it ;  but  there  are  many  other  ways  in 
which  pain  and  tenderness  of  the  stomach,  vomiting  and  diarrhoea,  may  occur 
in  bums,  and  even  some  blood  may  be  passed 
in  the  motions  without  any  breach  of  surface  ; 
obstinate  diarrhoea,  however,  and  copious  loss  of 
blood  would  point  strongly  to  ulceration.    When 
the  lesion  proves  fatal  it  is  either  by  haemorrhage 
or  by  perforation  through  the  coats  of  the  bowel 
into  the  peritoneal  cavity.     The  accompanying 
illustration  shows  a  large  artery,  thepancreatico- 
duodenalis  superior,  laid  open  by  an  ulcer  of 
this  kind  ;  and  our  museums  contain  plenty  of 
specimens  of  perforation.    The  ulcer  is  generally 
single,  cleanly  punched  out  of  the  mucous  mem- 
brane, and  situated  close  to  the  pylorus. 

I  have  purposely  abstained  here  from  any 
reference  to  a  very  common  cause  of  death  in 
bums  and  scalds — \iz.  the  injury  which  is  so 
often  done  to  the  larynx  by  inhaling  flame, 
steam,  or  hot  fluid — thinking  it  better  to  treat 
the  subject  along  with  the  other  injuries  of  the 
air- passages  (see  the  chapter  on  Injuries  of 
THE  Neck)  ;  but  the  subject  is  one  which  should 
never  be  absent  from  the  surgeon's  mind.  The  mouth  and  pharynx  should 
be  closely  inspected,  if  it  can  be  done  without  difiiculty,  in  every  case  where 
the  bum  or  scald  is  at  all  near  the  lips.  If  this  carmot  be  managed  without 
too  much  disturbance  to  the  patient,  a  good  idea  of  the  immunity  or  implica- 
tion of  the  interior  of  the  mouth  will  be  obtained  by  watching  the  patient 
swallownng  and  breathing,  and  every  precaution  should  be  taken  to  have 

'  The  explnnution  given,  that  the  destruction  of  the  sweat-glands  of  tho  akin  thrown  a 
Htrain  on  Briinuer's  gUinds,  which  are  then  charged  with  the  office  of  separating  watery 
elements  from  the  blooi^l,  .'«eems  to  me  more  ingenious  than  probable.  The  traces  of  irrita- 
tion are  not  confinixl  to  Briinner's  glands,  for  the  solitary  glands  of  the  rest  of  the  intestinvn 
are  sometimes  found  enlargeil ;  and  there  is  no  proof  that  either  Brttnner*8  or  the  oiher 
glands  are  capable  of  any  such  Ticarious  office  as  is  here  assigned  to  them,  nor  is  the  trans^i- 
tion  from  such  unnatural  activity  to  inflammation  and  perforating  ulceration  at  all  obviouif. 

•  •  Syst.  of  Surg.'  3rtl  ed.  vol.  i.  p.  396. 


Fio.  28.  Ulceration  of  the  duotkniUD 
in  R  bam,  causinfr  death  by  h«mor- 
rhage  from  a  litrgc  branch  of  the 
pancreatico  -  diio<lenHli«  artery*.  «. 
The  pyloria.  b.  The  ulcer  ou  th« 
duodenum,  clone  below  the  pjilori't. 
c,  d.  Bristles  paweil  tlirouKh  x\» 
arterj'  and  vein,  which  are  aeen  to 
open  freely  on  the  oloer.— From 
•  Syst.  of  Surg/  rol.  L  p.  3M,  3pI  i*«U 
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help  promptiy  at  hand  in  any  case  which  may  be  likely  to  require  tracheo- 
tomy. If  the  mouth  be  much  burnt  it  may  be  right  to  feed  the  patient  through 
the  noee,  and  to  eke  out  the  support  and  stimulants  which  can  be  given 
through  the  pharynx  by  nutrient  injections  into  the  rectum. 

The  treatment  of  bums  is  directed — 1.  To  the  immediate  lesion ;  and,  2,   Local 
to  its  after-consequences.     At  the  time  of  the  accident  the  main  indications 
are  to  exclude  the  air  from  the  burnt  surfekce,  to  allay  pain  by  opiates,  and  to 
give  stimulants  in  such  quantities  as  may  be  necessary.     The  applications 
which  are  in  use  for  bums  are  too  numerous  to  mention,  and  the  choice  of  one 
or  other  of  them  will  depend  in  a  great  measure  on  the  depth  of  the  bum. 
A  mere  superficial  scorch  is  best  treated  by  some  warm  lotion  applied  on  a 
thick  rag  and  kept  constantly  moist.     Goulard- water  with  a  little  laudanum 
i«  perhaps  as  grateful  as  anything.     Painting  the  surface  with  ink  soon  re- 
lieves the  pain  of  a  small  superficial  bum,  or  covering  it  with  whitewash  or 
some  other  similar  substance  which  will  crust  over  it  and  completely  exclude 
the  air  from  it.     Ck>mmon  flour  thickly  dredged  on  the  part  is  a  very  good 
and  handy  application.     But  such  crusts  should  not  be  applied  over  burnt 
surfaces  of  the  second  degree,  since  their  removal  would  soon  become  neces- 
sary, and  this  would  drag  off  the  epidermis.  The  buUfiB  should  be  pricked,  the 
4^pidermis  gently  smoothed  down,  and  some  simple  ointment  put  next  the  skin 
or  some  oily  substance  which  will  not  stick  when  it  is  necessary  to  change  it. 
A  very  favourite  application  to  these  bums  and  to  others  of  greater  depth  is 
the  Carron  oil,  made  by  mixing  lime-water  and  linseed-oil  in  equal  parts,  and 
deriving  its  name  from  its  having  come  into  extensive  use  at  the  great  Carron 
Foundry  in  the  nimierous  bums  occurring  there.     Oil  of  turpentine  is  a  very 
good  application  to  those  in  which  the  surface  of  the  skin  is  quite  destroyed. 
But  for  the  first  few  days  I  doubt  whether  anything  is  better  than  simply 
swathing  the  part  in  thick  layers  of  cotton-wool,  which  is  prevented  from 
sticking  to  the  burnt  surface  by  some  simple  ointment  (Cerat.  Calaminae  is 
generally  used)  spread  on  thin  soft  linen  or  cambric,  and  covering  the  whole 
burnt  surface.  When  after  a  few  days  the  discharge  becomes  foul,  this  dressing 
should  be  changed  for  some  deodorising  or  antiseptic  oily  application,  or  the 
latter  may  be  used  from  the  first ;  but  all  the  antiseptics  I  have  yet  seen  used 
have  been  stimulating,  and  for  the  first  few  days  it  is  desirable,  I  think,  to 
avoid  any  local  stimulation.     The  carbolised  oil  answers  every  indication 
better  than  any  other  substance  which  I  know  of,  but  it  should  not  be  used 
too  strong ;  for  it  may  both  prove  too  stimulating,  and  thus  increase  the  dis- 
charge, and  it  may  be  absorbed,  producing  a  black  condition  of  the  urine  ^  and 
otiier  symptoms  of  incipient  poisoning.     It  is  well,  then,  to  begin  with  a  very 
veak  solution  (about  1  to  12),  and  if  this  does  not  correct  the  fcetor  its  strength 
may  be  gradually  increased,  or  a  stronger  solution  of  carbolic  acid  may  be 
placed  over  the  dressings.     If  carbolic  acid  is  not  tolerated,  some  preparation 
(if  benzoin  or  Condy's  solution,  or  the  Lot.  SodsB  Chlorinatae  may  be  applied 
cither  directly  to  the  burnt  surface  or  over  the  dressings.     As  the  sloughs 
Keparate  they  shoidd  be  removed  at  once,  and  any  part  of  the  slough  which 
hangs  loose  should  be  cut  away,  so  that  the  fcetor  may  be  diminished  as 
MOD  and  as  much  as  possible.     It  is,  in  fact,  to  the  foul  air  which  fiUs  the 
sick-room  that  many  surgeons  with  much  reason  attribute  a  great  share  in 
producing  the  mortality  of  the  latter  stage  of  bums.     It  keeps  the  patient  in 
a  low  condition,  destroys  his  appetite,  and  very  probably  keeps  up  or  produces 
diarrhoea.     And  in  hospitals  it  often  poisons  the  whole  air,  not  only  of  the 

•  See  'St.  George's  Hospital  R^'portn/  vol.  vi.  p.  98. 
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ward  itself,  but  of  all  the  parts  of  the  house  which  communicate  with  it. 
Hence  tlie  importance  of  remedying  it  in  all  possible  ways.  So  long  as  there 
are  offensive  bums  in  a  sick  chamber  or  hospital  ward  the  atmosphere  may  be 
partially  sweetened  by  carbohc  acid,  by  burning  cascarilla  bark,  or  by  exposing 
chips  of  iodine  or  by  diffusing  Condy's  solution  or  other  deodorising  fluids  in 
the  pulverised  condition  about  the  room,  but  it  cannot  be  doubted  that  some 
mephitic  gases  will  still  remain  uncorrected.  After  all  sloughs  have  come 
away  the  patient  has  still  to  midergo  all  the  troubles  incident  to  a  long  cica- 
trisation and  often  the  filling  up  of  a  deep  cavity.  The  greatest  care  should 
now  be  bestowed  to  keep  the  parts  in  such  a  position  as  to  obviate  contraction 
if  possible  ;  and  the  recent  happy  invention  of  skin-grafting  has  pro>ided  us 
with  a  means  of  hastening  the  process  of  healing  when  tardy  and  of  providing 
the  materials  of  a  scar  when  the  surface  is  too  extensive  to  fill  up  naturally, 
which  is  of  the  greatest  utihty  in  bums  (see  the  section  on  Skin-oraftino). 

At  the  time  of  the  accident  opium  should  be  liberally  given  to  adults,  and 
even  in  the  case  of  children  it  is  usually  necessary,  though  more  caution 
should  be  used ;  or  it  may  be  thought  desirable  to  administer  chloroform  for 
the  removal  of  the  clothes  and  the  first  dressing,  and  to  keep  up  partial  in- 
sensibility by  injecting  morpliia  subcutaneously  before  the  patient  has  quite 
recovered  from  the  anaesthesia.  Stimulants  must  also  be  given  if  there  is 
much  collapse,  but  they  should  not  be  poured  down  indiscriminately,  for  the 
administration  of  an  excessive  quantity  of  alcohol  is  always  followed  by  re- 
action and  renewed  prostration ;  the  pulse  must  be  carefully  watched,  and 
only  so  much  brandy  or  wine  given  as  is  required  to  keep  it  at  a  moderate 
rate  and  strength.  If  the  patient  can  take  food  in  good  quantity  this  is  a 
better  source  of  warmth  and  power,  and  the  power  of  assimilating  food  affords 
a  good  augury  of  recovery.  If  the  patient  be  a  child  convulsions  are  to  be 
dreaded,  and  are  a  frequent  cause  of  death.  They  appear  to  depend  on,  or 
to  be  coimectedw^th,  congestion  of  the  brain,  and  are  therefore  better  treated 
by  warmth  to  the  surface  than  by  any  other  plan.  The  warm  bath  being  here 
inadmissible,  warm  affusion  to  the  head,  or  cloths  wrung  out  of  hot  water, 
should  be  tried.  Diarrhoea  must  be  treated  by  opium,  or  by  calomel  and 
opium,  or  by  a  starch  and  laudanum  enema,  the  air  being  changed  as  often  aH 
possible,  if  foul.  Vomiting  is  to  be  controlled  if  possible  by  prussic  acid  or  by 
creasote.  It  is,  however,  of  the  last  importance  in  severe  cases  of  burns  not  to 
exhaust  the  patient's  strength  needlessly  by  too  fi*equent  changes  of  dressing, 
and  this  is  still  more  important  in  childliood,  when  terror  and  screaming  add 
to  the  exhaustion  which  is  necessarily  caused  by  the  pain  and  the  change  of 
posture,  besides  probably  causing  some  bleeding  from  the  granulations.  So 
that  bums  ought  never  to  be  dressed  too  frequently ;  and  the  surgeon  has 
often  great  difficulty  in  steering  his  way  between  these  contrary'  indications, 
since  if  he  puts  off  the  renewal  of  the  dressing  too  long  the  foulness  of  the 
atmosphere  becomes  a  source  of  danger. 

Finally,  it  may  become  a  question  in  some  cases  whether  amputation  is 
desirable.  This  question  occurs  commonly  only  in  the  ease  of  single  fingers 
or  toes,  or  of  parts  of  the  foot.  It  is  but  rarely  that  anything  is  gained  by 
amputation,  for  tlie  parts  around  the  bum  for  some  distance  are  sure  to  be 
more  or  less  uijured  and  prone  to  uiflammation,  so  tliat  the  surgeon  could  not 
get  materials  for  a  healthy  stump  without  going  too  high  above  the  seat  of 
injury ;  and  bums  so  severe  as  to  disintegrate  a  large  portion  of  the  limb  are 
attended  with  an  amount  of  prostration  wliich  forbids  amputation,  at  least  at 
the  time.     After  the  patient  has  rallied  the  surgeon  may  think  it  U'tter  to 
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relieve  Iiim  of  a  member  which  can  only  be  a  useless  incmnbrance,  but  such 
cases  must  be  conducted  on  the  same  general  principles  as  those  which  are 
applicable  to  secondary  amputation  for  other  kinds  of  injury. 

When  recovery  has  been  completed  and  the  sm'face  has  cicatrised,  great  Plastic 
deformity  is  often  left,  requiring  plastic  operation,  or  gradual  extension,  or  ^P*"^®'**- 
some  other  proceeding  by  which  the  parts  may  be  restored  to  their  normal 
Appearance  and  fanction  as  far  as  may  be  possible.     But  I  think  it  better  to 
reserve  this  topic  for  discussion,  under  the  head  of  Plastic  Subgeby,  in  a 
fatore  chapter. 

LIGHTNINGSTROKE. 

A  stroke  of  lightning  produces  injuries  which  are  the  combined  effect  of 
electric  shock,  mechanical  concussion,  and  bum.  The  symptoms  vary  from 
instant  death  to  a  very  trivial  amount  of  shock.  The  effects  are  very  various. 
The  surface  of  the  body  may  be  burnt  more  or  less  severely  ; '  it  may,  as  is 
said,  be  marked  by  arborescent  lines,  which  are  believed  to  be  in  a  sort  of  way 
photographed  from  neighbouring  trees  or  other  objects  ;  the  hairs  may  be  re- 
moved or  fall  out  soon  afterwards ;  the  special  senses,  especiaUy  that  of  sight, 
maybe  more  or  less  impaired  or  even  totally  destroyed ;  the  other  fimctions  of 
the  brain  may  be  variously  affected,  sometimes  to  the  extent  of  total  paralysis ; 
and  other  less  definite  and  less  certain  effects  have  been  described. 

In  eases  of  sudden  death  from  lightning  it  appears  that  the  muscles  are 
Qsnally  made  rigid  at  once,  though  this  rigor  is  sometimes  so  transient  that 
^me  writers,  notably  John  Hunter,  teach  that  there  is  no  rigor  mortis  in 
-mch  cases ;  but  the  amount  and  duration  of  rigor  vary.  In  some  cases  there 
i^  excessive  and  long-continued  stiffiiess,  the  blood  is  often  imcoagulated, 
uui  the  heart  flaccid  and  empty. 

The  indications  for  surgical  treatment  in  cases  of  apparent  death  from 
lightning  are  thus  given  by  Brodie  :  *  *  Expose  the  body  to  a  moderate  warmth, 
<o  as  to  prevent  the  loss  of  animal  heat,  to  which  it  is  always  liable  when  the 
functions  of  tlie  brain  are  suspended  or  impaired ;  and  inflate  the  lungs,  so  as 
to  imitate  the  natural  respiration  as  nearly  as  possible.* 

The  minor  injuries  must  be  treated  on  general  principles.  Galvanism 
appears  the  most  appropriate  remedy  for  any  partial  loss  of  cerebral  power, 
and  should  be  used  in  a  mild  form  for  a  very  long  time,  combined  with  small 
'ioses  of  strychnia  and  other  tonics.  It  has  often  been  noticed  that  success 
lias  attended  this  treatment,  when  long  persevered  in,  even  in  cases  where  the 
^pedal  senses  had  at  first  been  very  seriously  impaired. 

'  A  ?fry  Mri^iiliir  case  is  described  in  *  Clin.  Soc.  Trun».'  vul.  xiii.  p.  32,  by  Mr.  Wilks,  of 
l^ifoni,  iu  which  u  man  vas  literally  stripped  naked  (except  one  sleeve  of  his  flannel  M'aist- 
"•Hti  l»j  a  fla>»h  of  lightning,  which  also  burned  and  otherwise  injuretl  liim.     He  ultimately 

'  Workn.  e^lited  by  Charles  Hawkins,  vol.  i.  p.  442. 
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CHAPTER  VI. 

GENERAL   PATHOLOGY   OF   FRACTURES   AND   DISLOCATIONS,    INCLUDING 

THE   PROCESS   OF   UNION   IN    HARD    PARTS. 
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FRACTURES. 

A  FRACTURE  is  defined  as  being  a  sudden  and  violent  solution  of  continuity  in 
a  bone.  The  force  which  produces  it  (its  immediate  cause)  is  generally  ex- 
ternal, though  in  some  cases  muscular  action  causes  fracture.  Occasionally 
disease  of  the  bones  acts  as  a  predisposing  cause  of  fracture,  such  diseases 
being  rickets,  senile  atrophy,  cancer,  moUities  ossium,  necrosis,  strumous  or 
syphilitic  inflammation,  and  locomotor  ataxy  according  to  Charcot.* 

Fractures  occur  at  all  periods  of  life,  but  are  of  course  more  common  at 
the  periods  of  greatest  activity,  and  in  the  male  sex.  They  occur  even  with- 
in the  uterus,  whether  from  external  violence,  as  from  a  fall  or  blow  ex- 
perienced by  the  mother,  or  from  the  contraction  of  the  uterus.  In  the  latter 
case  they  are  often  multiple,  and  the  bones  of  the  fcetus  are  diseased  (con- 
genital rickets).  Fractures  also  take  place  in  healthy  infants  from  violence 
in  delivery. 

Fractures  are  always  divided  by  English  authors  into  simple,  which  do 
not  communicate  with  the  external  air ;  and  compound,  which  are  exposed  to 
the  air  through  a  wound  in  the  soft  parts ;  and  the  distinction  is  an  im- 
portant one,  since,  as  a  rule,  the  two  kinds  of  fractures  involve  a  very  dif- 
ferent amount  of  danger,  and  unite  in  a  very  different  manner. 

Fractures  are  also  divided,  according  to  the  nature  of  the  separation,  into 
single,  multiple,  incomplete,  and  complicated,  and  these  are  again  subdivided. 

Thus  single  fractures  may  be  transverse,  ohliqxie,  or  dentated.  It  may  W 
true,  as  stated  by  Malgaigne,  that  the  fractures  of  long  bones  are  never  truly 
transverse,  yet  the  distinction  is  very  important  in  practice  between  a  fracture 
which  runs  in  a  tolerably  transverse  direction  and  one  which  is  perceptibly 
oblique,  since  the  latter  is  so  much  more  liable  to  displacement  than  i\w 
former.  The  terms  explain 
themselves,  but  good  ex- 
amples of  each  form  of 
fracture  will  be  found  in 
some  of  the  illustrations  in 
the  sequel.  Transverse 
fracture   is   best  illustrated 

by  the    common    fracture    of    Fio.  2».     Inooni))U't«  or  » trreen-ntick '  frwoturt-  of   ilio  rlMTirl^. 
,y  i.   11       i  \        k  Ji  Uun\  ft  im'iNinuion   (St.  I.   No.   76)   in  tin-  Mii*«Mitii  nf    -^t. 

tlie    patella    (q.  v. )       A    good  (^orKcV  Honpital  (SiKt.  of  Snrif.*  3nl  tnl.  vol.  i.  |,.  41"). 

specimen  of  oblique  fracture 

is  figured  in  the  section  on  fractures  of  the  lower  end  of  the  femur. 

To  these  classes  of  single  fractures  separations  of  the  epipliyses  should  b*» 
added — they  will  be  further  treated  of  below. 

Multiple  fractures  are  those  in  which  the  same  bone  is  broken  in  two  or 
more  different  parts  of  the  limb,  or  in  which  there  are  fractures  of  two  or 

•  Stf  Jact)l»?««m,  '  Sy-ti.  of  Surj;.'  3nl  f<l.  vol.  i.  p.  405. 


FAT-EMBOLISM. 


113 


\l. 


more  different  bones ;  or,  in  which,  along  with  a  complete  fracture,  a  splinter 
has  been  separated  from  the  rest  of  the  bone  ('  splintered  fracture '),  or  in 

which  there  are  several  lines  of  fracture  com- 
minuting the  bone,  i.e.  separating  one  or  several 
large  portions  from  it  (*  comminuted  '). 

Incomplete  fractures  are  either  simple  Incomplete 
fissures,  very  common  in  the  flat  bones,  such  stJck^Sc^ 
as  the  skull,  and  seen,  though  rarely,  in  the  t"*"®*"- 
bones  of  the  limbs,'  or  bending  of  the  bone, 
which  is  usually  the  result  oigreenstick-fracture, 
i.e.  of  fracture  of  a  portion  of  the  fibres  of  the 
bone,  while  the  remainder  are  unbroken  (flg.  29), 
such  as  occurs  when  a  soft  bough  is  bent ;  ^ 
or  perforations  J  though  these  are  better  de- 
scribed as  wounds  of  bone,  or  sylintering^vfh&CL 
a  small  piece  only  is  detached  from  the  bone, 
its  continuity  as  a  whole  being  uninterrupted. 
The  bone  itself  may  be  entirely  fractured,  but 
the  periosteum  may  remain  untom,  and  this 
seems  more  common  in  fractures  of  the  ribs 
than  ui  any  other  bone. 

Complicated  fractures  are  those  in  which  a 
joint  or  some  neighbouring  cavity  is  injured  (as 
the  pleura  in  fractured  ribs),  or  when  there  is 
lesion  of  some  large  vessel,  or  a  wound  not 
exposing  the  fracture. 

A  curious  complication  of  fractures  and  Fat- 
some  other  injuries  has  lately  been  described  in  ®™  '  *'"^* 
Germany,  and  deserves  notice  here,  though  its 
reality  can  hardly  be  said  as  yet  to  be  definitely 
estabhshed.  I  mean  fat-embolism.  The  mar- 
row of  the  bone  being  crushed  by  the  fracture, 
it  is  believed  that  some  of  the  free  fat  may  pass 
into  the  veins,  and  so  being  detained  in  the 
capillaries  of  the  lungs  produce  death  by  in- 
_l  •.jiJ^  terference  with  respiration,  or  may  be  detained 

B^^^I^L  in  other  viscera.     This  condition  is  said  also  to 

have  been  noticed  after  gunshot  and  other 
wounds  and  possibly  in  some  other  conditions 

^^^^ux^^SH^^^^i'So^^)    °^  disease,  but  its  symptoms  are  hardly  as  yet 
•t<miii9  the  lower  epiph>w  of  the  defined.     As  it  was  described  originally  from 

{•mar awl  tibia  and  both  epiphyses  .  i     i-         i  i_ 

<rf  the  flhoia  Mpanteti  in  the  mnie  pysemic  cases,  it  was  at  first  believcd  to  be  a 

raiary.    Prom  Holnies'B  'Snxg.  !>&>•  0  .    ^  ta*  i_xai_' 

*mt%  of  Childhood.'  vcry  fatal  complication  ;  but  this  seems  very 

*  These  longitudinal  fift»ur€»«  in  the  long  lx)nes  may,  i>crhuiJ.s,  In;  luore  conimou  than  is 
r'jrfaliy  Ij^liered.  The  mnseum  of  St.  George's  Ho«pit*il  contains  a  curious  wpecimen  of  a 
■  il  r-  tibia  Mhowing  a  fissure  extending  longitudinally  down  the  bone,  and  presenting  in 
■ '.  ♦*  ft  different  part  of  the  front  and  back  surface.  Mr.  H.  Morris  has  given  an  interesting 
"-'ituit.  partly  after  M.  YM,  of  longit  udinal  and  spiral  fhictures  of  the  femur  and  tibia  ('  Syst. 

"^  ^arg/  3nl  ed.  Tol.  i.  pp.  1 021  and  1 043),  and  I  have  met  with  canes  in  practice  suspected  to  l^e 

:'  thw  nature,  in  which  the  long  uselessness  and  jiainfulnes^  of  the  limb  after  severe  injury, 

'•'ct<Y«/mpanie<l  by  any  of  the  usual  signs  of  complete  fracture,  gave  supixirt  to  the  diagnosis. 

*  Bciidiog  is  lielieved  sometimes  to  occxir  in  the  skulls  of  infants  without  the  rupture  of 
^j  of  tfa«  booy  fibres. 
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dubious.  I  must  refer  the  reader  who  wishes  to  know  more  of  this 
subject  to  Mr.  Jacob8on*s  account  of  it  in  the  *  System  of  Surgery,'  8rd  ed. 
i.  426-7. 


Separa> 
tion.M  of 
epiphyses. 


Diagnoeu 
between 
sepAration 
of  the 
^iphyses 
ana  ordi* 
aar}'  frac- 
ture. 


Separations  of  the  epiphyses  (fig.  80)  are  injuries  which  it  is  frequently 
difficult,  sometimes  impossible,  to  distinguish  from  fracture ;  in  fact,  pure 
separation  of  the  epiphysis  occurs  very  rarely,  for  in  the  injuries  which  are  so 
denominated  the  fracture  usually  involves  the  shaft  to  some  extent,  as  well  as 
the  epiphysial  cartilage.'  In  a  pure  separation  of  the  epiphysis  (i.e.  where 
the  line  of  the  fracture  runs  through  the  cartilage  only,  and  does  not  trench 
on  the  bony  tissue  either  of  the  shaft  or  the  epiphysis)  it  is  presumable  that 
there  would  not  be  the  true  bony  crepitus,  though  there  might  be  some 
analogous,  but  less  distinct,  sensation.  Wliere  the  line  of  junction  is  broad, 
as  in  the  upper  end  of  the  humerus  or  lower  end  of  the  femur,  there  wiU  be 
no  shortening,  but  the  lower  fragment  will  most  hkely  project.*  If  the  line  of 
junction  be  witliin  a  joint,  swelling  of  the  joint  will  take  place.  The  nature 
of  the  accident  will  then  be  marked  by  the  loss  of  power  following  injury  in 
a  patient  of  appropriate  age,  the  position  of  the  displacement,  the  mobility 
of  the  epiphysial  fragment  (which,  however,  cannot  always  be  ascertained), 
and  possibly  by  the  character  of  the  crepitus,  with  the  symptoms  of  injury 
to  the  joint.  The  treatment  must  be  the  same  as  for  fracture.  The  chief 
importance  of  the  subject  is  that  such  injuries  are  sometimes  followed  by 
suspended  growth  of  the  bone,  producing  deformity,  apparently  as  the  result 
of  degeneration  of  the  epiphysial  cartilage  after  the  injury,  whereby  it  loses 
its  powers  of  ossification.  Further  remarks  on  these  injuries  will  be  found 
under  the  heads  of  fracture  of  the  various  bones. 


Svniptoms 
iii  fracture. 


Crack. 


Mobility- 

impacted 

fracture. 
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The  symptoms  of  fracture  are  divided  into  the  rational  and  the  sensvaL 
The  former  are  inferential  only,  and  are  given  either  by  the  lesion  which  tlie 
fructure  produces,  such  as  the  injury  to  neighbouring  viscera  (of  much  im- 
portance in  the  chest,  head,  and  pelvis),  or  by  the  loss  of  power  caused  by 
the  fracture. 

The  sensual  symptoms  are  further  divided  into  those  which  are  equivocal, 
such  as  pain,  swelling,  and  ecchymosis ;  and  those  wliich  are  miequi vocal, 
the  latter  being  (a)  the  crack  heard  or  felt  by  the  patient  at  the  time  of  the 
accident,  which,  for  obvious  reasons,  is  not  commonly  observed  ;  {b)  the  un- 
natural mobility  of  the  fragments,  which,  however,  is  absent  when  the  frap:- 
ments  are  impacted,  i.e.  one  fragment  driven  into  the  substance  of  the  other,' 
and  in  all  fractures  of  the  skull,  most  of  those  of  the  ribs  and  pehis,  besides 
many  others ;  (c)  the  deformity  or  displacement :  which  is  decisive  in  all  cases 
where  it  exists,  but  it  is,  of  course,  very  often  absent.  Tlie  displacement  of 
fractures  is  divided,  for  purposes  of  description,  into  (1)  lateral  or  transverse, 
when  the  fragments  lie  more  or  less  by  the  side  of  each  other  ;  (2)  shorteninpf, 
or  riding,  or  vertical  displacement,  when  the  lower  fragment  ascends  above  the 
lower  end  of  the  upper;  (8)  angular  displacement,  when  one  or  both  deviate 
from  the  axis  of  the  limb  ;  (4)  rotation,  when  one  or  both  are  twisted  on  their 
own  axis;  and  (6)  absolute  separation.  It  will  be  obvious  that  all  the  forms 
of  displacement  may  be  variously  combined.     Displacement  is  produced  by  the 

»  Se«  Holmes.  *  Dis.  of  ChiWhoo<l/  2ml  wl.  p.  238,  note. 
•  S4«e  a  fi||^re  in  the  Ncrtion  on  fractures  of  the  upjwr  end  of  the  hunieru}«. 
■  Chanict eristic  illufftmtionA  of  inij^nctM  fmctun*  are  furnished  by  the  extni-capnulAr 
fmcturc  of  the  cervix  feniori*«.     See  the  wet  ion  on  that  Mihject. 
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action  of  the  original  violence,  aided  in  some  cases  by  the  weight  of  the  body, 
or  by  subsequent  violence  or  by  muscular  action,  [d)  The  last  and  the  most  Crepitus, 
important  of  the  sensual  symptoms  of  fracture  is  the  crepitus,  or  the  crackling 
sensation  and  sound  produced  by  rubbing  the  two  fragments  on  each  other. 
This  crepitus  is  the  sign  commonly  looked  for,  and  when  found  is  usually 
decisive  of  the  nature  of  the  injury ;  but  it  is  not  always  present,  and  in  some 
exceptional  cases  its  presence  is  not  decisive  of  the  existence  of  fracture.  It  is 
a  grating  sensation  which  a  little  practice  soon  makes  familiar  and  unmistakable 
to  the  surgeon  ;  but,  as  it  is  produced  by  rubbing  the  fractured  ends  on  each 
other,  it  cannot  be  felt  when  these  are  immovable,  as  in  all  firmly  impacted 
Slid  many  dentated  fractures,  or  when  the  fragments  are  not  in  apposition,  as 
when  they  ride  on  each  other  (though  in  this  case  and  in  some  cases  of  impac- 
tion they  may  be  brought  into  apposition  or  made  movable  by  extension),  or 
are  entirely  separated,  as  in  many  cases  of  fractured  patella ;  and  in  some 
cases  where  one  of  two  bones  of  a  limb  is  broken,  and  the  sound  bone  prevents 
any  movement  being  impressed  on  the  broken  fragments  of  the  other.  It  seems 
also  that  pieces  of  fascia,  muscles  or  bloodclot  may  get  between  the  fragments 
and  prevent  crepitus.  Taken  altogether,  however,  it  may  be  said  that  such  DiagnoBis 
cases  are  exceptional,  and  that  in  most  of  them  the  presence  of  fracture  ^  ^^^' 
may  be  made  out  by  the  other  signs.  Crepitus  may  be  present  in  cases 
where  there  is  no  fracture.  Effusion  into  the  sheaths  of  tendons  or  into 
the  cavity  of  a  joint  will  produce  a  sensation  much  resembling  crepitus. 
Effusion  round  the  dislocated  head  of  a  bone  sometimes  leads  to  a  crepitus 
which  very  closely  simulates  that  of  fracture  ;  and  caries  of  the  joint-surfaces 
is  accompanied  by  a  crepitus  under  passive  motion  which  is  identical  with  that 
of  broken  bone.  So  that  cases  do  occur  in  which  dislocation  with  considerable 
swelling,  or  a  contusion  or  sprain  of  a  diseased  joint,  is  accompanied  with 
crepitus,  like  that  of  fracture.  But  such  cases  can  be  distinguished  by  care- 
ful examination,  especially  with  the  aid  of  ansesthesia.  It  may  be  occasionally 
impossible  to  be  quite  certain  of  the  absence  of  fracture  in  cases  of  severe  con- 
tn.sion  and  in  injuries  of  the  chest,  but  in  such  instances  it  is  more  prudent  to 
treat  the  case  as  a  fracture.  In  injuries  of  the  head  also  it  is  impossible  to 
affirm  the  absence  of  a  simple  fracture  without  displacement.  But  the  point 
is  one  of  little  moment.  Thus  it  may  be  confidently  stated  that  fractures  con- 
stituting substantial  injuries  are  usually  easy  to  diagnose. 

The  general  indications  of  treatment  are  very  simple,  but  the  method  Treatment, 
of  carrying  them  out  in  practice  can  only  be  understood  by  studying  each  i^d^^ong 
fracture  separately.  These  general  indications  are  :  (1)  to  reduce  or  *  set '  the 
fracture,  i.e.  to  place  both  fragments  in  the  position  which  they  occupied  before 
the  accident ;  (2)  to  maintain  the  fractured  ends  in  position  for  a  period  which 
experience  shows  to  be  sufficient  to  avoid  further  displacement,  and  which 
varies  for  different  fractures  and  at  different  ages ;  (8)  to  counteract  unfavour- 
able symptoms  and  complications. 

1.  A  patient  known  or  suspected  to  have  received  a  fructure  ought  to  be  Setting  the 
conveyed  home  with  all  possible  care,  having  the  limb  defended  by  some  tem-  ^''*<^"'®' 
porary  contrivance  from  all  risk  of  further  movement,  whereby  many  simple 
fractures  are  made  compound.  For  this  purpose  pieces  of  thin  board  or  of 
sticks  or  of  pasteboard  may  be  used,  with  such  impromptu  bandages  as  can 
<i^Oy  be  made  out  of  the  clothes.  He  should  be  placed  in  bed  (in  cases  at  any 
rate  of  fracture  of  the  lower  limbs)  before  any  serious  examination  is  made, 
aiid  the  clothes  carefully  cut  off  the  injured  limb.  Then,  in  order  to  reduce 
the  displacement,  its  nature  should  first  be  carefully  ascertained,  and  steady 
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gradual  extension  made  in  the  appropriate  direction  by  the  surgeon,  or,  if 
necessary,  by  an  assistant.  Another  assistant  makes  counter -ex  tension,  i.e. 
steadies  and  fixes  the  other  part  of  the  Hmb  and  body  so  that  the  extending; 
force  acts  on  the  lower  fragment  only.  When  by  tliese  means  the  proper 
length  is  restored  a  little  judicious  manipulation  will  remedy  any  angular, 
lateral,  or  rotatory  displacement.  In  impacted  fracture  more  powerful  exten- 
sion may  be  required  in  order  to  disengage  the  fragments  and  restore  the  length 
of  the  limb,  for  which  purpose  an  antesthetic  is  to  be  given.  But  the  violence 
necessary  to  disengage  an  impacted  fracture  often  produces  disastrous  con- 
sequences, and  in  most  cases  the  patient  will  be  well  advised  to  submit  to  the 
deformity  which  must  ensue  rather  than  run  the  risks  incidental  to  violent 
extension. 

In  setting  a  compound  fracture  there  is  often  great  difficulty  from  the  pro- 
truding fragment  being  tightly  girt  by  the  skin  and  other  parts,  or  from  tlie 
irregular  projection  and  interlocking  of  comminuted  fragments.  It  must  be  re- 
membered that  tliere  are  two  ways  in  wliich  a  fracture  may  be  made  compound, 
which  are  best  illustrated  by  fractures  of  the  leg.  In  one  case  a  cart-wheel 
may  have  passed  over  the  limb,  crushing  and  tearing  the  soft  parts  off  tlie 
bone  at  the  same  time  that  tlie  latter  is  fractured.  In  this  case  there  will  most 
likely  be  a  large  wound,  giving  free  access  to  the  fragments  which  are  not 
likely  to  be  embraced  by  the  womid,  though  comminuted  portions  may  require 
removal  or  replacement  before  they  can  be  accurately  adjusted.  Li  another 
case  a  man  receives  a  simple  fracture,  and  in  his  efforts  to  raise  himself  or  in 
other  muscular  efforts  he  drives  one  fragment  (generally  the  upper)  tlirough  the 
skin.  The  fragment  often  protrudes  to  a  great  distance,  and  is  tightly  graspe<l 
by  the  skm  ;  but  the  wound  is  much  smaller,  and  less  contused,  and  the  chance 
of  its  rapid  union  much  greater.  Whenever  there  is  any  difficulty  in  the 
reduction  of  a  compound  fracture  an  amesthetic  should  be  administered,  and 
the  cause  of  the  difficulty  carefully  ascertained.  If  it  be  the  small  size  of  the 
wound  probably  a  free  division  of  the  skin  will  enable  the  surgeon  to  reduce 
the  fragment,  otherwise  the  latter  must  be  sawn  or  clipped  away.  If  com- 
minuted  portions  interpose  they  may  be  occasionally  pushed  aside  ;  but  as 
they  are  generally  much  loosened  from  the  soft  parts  it  is  better  to  take  them 
sway.  If  portions  of  muscles  or  fasciie  are  wedged  in  between  the  bones  they 
can  be  drawn  aside  with  a  blunt  hook  or  director.  Wlien  the  fracture  is 
fairly  set  it  must  be  put  up  so  as  to  leave  the  wound  exposed,  in  order  that 
the  dressings  may  be  applied  without  disturbhig  the  fracture,  and  it  is  often 
advisable  to  make  a  counter-opening  and  pass  a  drainage-tube  through  the 
wound  and  this  counter-opening,  in  order  to  keep  the  seat  of  the  fracture 
free  from  blood  and  other  decomposable  matters.  This  end  is  effectually 
secured  by  periodical  s}Tinguig  through  the  drainage-tube. 
Amputa-  Amputation  is  required  in  cases  where  the  main  arteries.  ner^Ts,  or  joints 

are  also  injured,  or  where  the  laceration  of  the  soft  parts  is  so  great  that  gan- 
grene is  inentable.  But  the  indications  for  amputation  differ  much  in  the 
lower  and  upper  limb.  Thus,  in  compound  fractures  laying  open  the  knee- 
joint,  amputation  is  usually  (though  by  no  means  always)  necessary  in  the 
adult ;  while,  in  compound  fractures  of  the  elbow  and  shoulder,  amputation 
is  only  performed  in  exceptional  cases ;  and  similarly  with  injuries  to  the 
vessels  or  nerves,  the  surgeon  is  much  more  disposed  to  recommend  amputa  > 
tion  in  the  lower  than  in  the  upper  limb;  and  in  all  cases  injuries  which  in 
the  adult  are  a  decided  motive  for  amputation  may  be  brought  to  a  perfectly 
successful  issue  in  a  healthy  child  without  any  operative  interference. 
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2.  When  the  fracture  has  been  reduced  the  next  care  of  the  surgeon  is  to   Apparatus 
maintain  reduction.   The  general  nature  of  tlie  apparatus  used  for  tliis  purpose  ^i™*j^^ 
need  alone  be  treated  of  in  this  place,  smce  the  special  contrivances  appUcable   tion-~ 
to  each  form  of  fracture  will  be  described  with  each.  splints. 

Fractures  communicating  with  the  cavities  of  the  head  and  trunk,  as  a 
rule,  require  no  special  apparatus.  In  fractured  ribs,  and  sometimes  in 
fractured  pelvis,  a  bandage  is  apphed  to  maintain  the  parts  at  rest ;  but  even 
this  is  often  found  unnecessary. 

In  the  extremities,  however,  some  firmer  basis  is  usually  required,  in  order 
to  maintain  the  extension,  and  to  prevent  accidental  displacement.  This  is 
provided  by  splints ,  i.e.  pieces  of  wood  or  metal,  or  of  some  malleable  compound 
>uch  as  pasteboard,  adapted  to  the  size  and  shape  of  the  limb,  embracing  it 
more  or  less  completely,  and  fixed  on  by  bandages,  webbing-straps,  or  other- 
li^ise.  so  as  to  keep  the  fractured  ends  as  accurately  as  possible  in  position,  and 
immovable,  during  the  whole  time  of  treatment.  Many  of  these  apparatus  will 
i'e  found  figured  or  described  in  the  sequel,  under  the  head  of  the  Special 
Fractures  ;  and  I  do  not  know  that  it  is  worth  while  to  give  any  general 
description  beyond  what  is  to  be  found  in  the  chapter  on  Minor  Surgery  as  to 
:he  art  of  splint -making.  Its  main  principles,  however,  can  hardly  be  too 
'.»ften  recapitulated.  They  are  these  :  the  splints  should  fit  the  limb  as  evenly 
^<  possible,  extending  as  far  on  either  side  of  the  fractured  part  as  is  necessary 
to  keep  the  fracture  quiet,  without  limiting  the  movement  of  the  neighbouring 
joints,  unless,  indeed,  it  is  necessary,  with  a»view  of  obviating  displacement  of 
the  fractured  bones,  to  include  the  joint  in  immediate  contiguity  to  the  fracture, 
And  this  is  very  often  the  case.  The  splints  should  not  be  so  applied  as  to  im- 
piede  the  return  of  blood  from  the  limb  and  produce  cedema,  still  less  so  as  to 
oppose  the  supply  of  blood,  by  which  gangrene  and  the  loss  of  the  limb  has 
^^metimes  been  caused.  The  splints  must  not  press  anywhere  on  the  soft  parts 
*o  sharply  as  to  cause  ulceration. 

Another  form  of  retentive  apparatus  is  the  jujik.  It  is  used  only  in  £rac-  Junks. 
''ires  of  the  lower  extremity.  Its  name  is  derived  from  pincuSy  a  reed  ;  and 
.t  used  to  be  formed  of  a  piece  of  thick  cane  or  reed  (for  which  a  stick  is  now 
-u}>srtituted )  sewn  into  each  side  of  a  square  piece  of  cloth.  The  leg  is  wrapped 
II  a  thin  pillow  (the  *  junk-pillow  ')  after  the  fracture  has  been  set,  and  the 
«hole  is  steadied  by  being  encircled  in  the  junk,  which  prevents  any  lateral 
^s  vertical  displacement.  The  angular  displacement  which  might  result 
fr»>m  the  toes  dropping,  and  thus  projectmg  the  upper  end  of  the  lower  frag- 
:i.*-nt  forwards,  is  obviated  by  bandaging  the  foot  at  right  angles. 

Hyponartlietic  apparatus,  or  fracture -boxes,  as  they  are  more  familiarly  Hyponar- 
vrmed,  are  troughs  in  which  the  limb  is  fixed  by  various  contrivances  of  straps,  apparatus. 
I  aiidagefl,  &c.,  screwed  to  the  framework,  so  that  the  limb  is  maintained  in  the 
prt^se  position  in  which  it  has  been  placed  after  extension.     The  trough  is 
'  ften  formed  of  two  pieces  jointed  together,  so  as  to  keep  up  extension  by 
means  of  a  rack  and  pinion. 

The  usual  means  of  maintaining  a  permanent  extending  force  by  which  Extension 
:iie  lower  fragment  may  be  drawn  away  from  the  upper,  is  by  means  of  a  *^^'' 
it^if^it  and  pulley  passing  over  the  end  of  the  bed,  as  is  commonly  done  now 
ill  disease  of  the  liip,  and  which  will  be  fomid  delineated  in  the  section  on  that 
•ubject.     This  plan  is  much  in  use  in  America,  I  believe,  in  fracture  of  the 
iiemor ;  but  in  England  it  is  used  chiefly  as  an  adjunct  to  the  spHnts. 

One  of  the  most  painful  and  distressing  features  in  the  ordinary  treatment  Swings. 
oi  fracture  of  the  lower  extremity,  when  the  limb  is  kept  immovable  on  the 
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bed,  is  that  this  immobility  prevents  the  patient  from  making  any  but  the 
most  restricted  movements  of  the  rest  of  the  body.  Hence  the  invention  of 
the  swings  of  which  the  kind  now  in  almost  universal  use  for  the  lower 
extremity  is  that  de\'ised  by  Mr.  Salter,  which  will  be  found  described  in  the 
section  on  Fracture  of  the  Leg.  Injuries  of  the  arm  and  excisions  of  the  elbow 
are  often  treated  with  great  comfort  to  the  patient  by  swinging  the  arm  by 
means  of  a  pulley  from  a  pole  projecting  over  the  bed  or  from  the  bedstead 
(see  Excision  of  the  Elbow). 

8.  After  the  fracture  has  been  set  and  put  up,  the  only  tlung  necessary  is 
to  keep  watch  for,  and  counteract,  any  complication  which  may  ensue.  Iii 
cases  of  simple  fracture  these  are  commonly  few  and  trivial,  so  that  these 
fractures  are  hardly  ever  dangerous  to  life,  and  with  moderate  care  are  usually 
brought  to  unite  without  serious  deformity.  The  chief  points  are :  to  see  that 
the  displacement  is  not  reproduced,  through  shpping  or  imperfection  of  the 
apparatus,  and  to  that  end  to  renew  the  measurement,  and,  if  possible,  examine 
the  seat  of  fracture  from  time  to  time — say  every  week  ;  to  combat  the  painful 
spasms  which  sometimes  attack  fractures,  for  which  purpose  equable  pressure, 
as  by  careful  bandaging  or  strapping,  is  the  most  efficient  treatment ;  to  relieve 
the  neuralgic  pain  which  is  occasionally  very  distressing,  by  blisters  dusted 
with  opium,  or  morphia,  by  hypodermic  injections,  and  by  the  usual  remedies 
for  neuralgia  ;  to  treat  the  very  distressing  itching  which  sometimes  attacks 
the  skin  by  sedative  ointments  or  lotions ;  and  to  open  abscesses,  should  any 
unfortunately  form,  as  early  as  necessary. 

Compound  fractures  are  much  more  difficult  to  treat  with  success,  and  far 
more  exposed  to  complications  of  all  kinds.  They  usually  unite  by  suppura- 
tion and  granulation,  especially  in  the  lower  extremity ;  the  inflamed  bone 
often  dies ;  the  matter  frequently  burrows  about  the  limb,  requiring  incisions 
in  various  parts,  which  interfere  with  the  application  of  the  splints.  The 
surgeon,  tlierefore,  has  to  be  constantly  on  the  watch  to  provide  free  exit  for 
retained  matter,  to  remove  sequestra,  to  incise  tense,  mflamed  parts,  and  to 
combat  all  other  comphcations.  I  have  elsewhere  expressed  my  strong  sense 
of  the  value  of  the  so-called  *  antiseptic  '  method  in  cases  of  this  nature  (see 
page  20). 


WonncU  of 
bone  and 
injuries  of 
cartila^. 


Wounds  of  bone  are  not  exactly  the  same  things  as  fractures,  yet  it  is 
difficult  to  estabhsh  any  essential  difference.  As  seen  in  practice  they  are 
generally  caused  by  gunshot,  which  sometimes  perforates  the  bone,  punchin*^^ 
a  liole  more  or  less  cleanly  through  it,  or  else  splinters,  and  comminutes 
its  substance,  causing  a  compound  fracture.  In  rarer  cases  the  bones  are  cut 
into  by  a  sharp-edged  weapon,  without  any  solution  of  continuity  of  the  entire 
bone,  though  very  probably  fissiu'es  may  run  down,  radiating  from  the  womid 
to  some  distance  in  its  substance.  These  wounds  of  bone  are  liable  to  many  of 
the  same  dangers  as  compomid  fractures,  and  they  unite  by  the  same  process. 

Closely  comiected  also  with  the  subject  of  fractures  of  the  bones  is  tliat  of 
injury  of  cartilages.  Li  many  cases  of  fracture — in  all  those  which  commu- 
nicate with  joints,  and  in  many  of  those  of  the  ribs — the  cartilages  are  also 
fractured ;  and  many  wounds  involve  the  cartilages  to  a  greater  or  less  extent. 
Home  of  these  injuries  are  definite  subjects  of  surgical  treatment— as,  for 
instance,  fracture  of  the  costal  cartilages — which  will  be  foiuid  treated  of  in 
the  sequel ;  but  as  a  general  rule  the  injury  is  an  unnoticed  and  a  subordi- 
nate complication  of  a  graver  lesion.  The  process  of  miion  will  be  spoken  of 
hereafter. 


THE   PROCESS  OF  UNION. 
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UNION   OF  FRACTURES. 
a  of  simple  fractures  is  generally  eflfected  by  a  process  of  iiiflam- 


uninflamctl 


toatoiy  exudation  and  organisation  analogous  to  that  of  union  by  first  inten 
tion  in  soft  parts ;  while  compound  fractures 
usually  unite  by  a  process  of  suppuration  and 
granulation  (second  intention) ;  but  exceptions 
occur  to  both  these  rules,  i.e.  we  meet  some- 
times with  simple  fractures  which  heal  by 
suppuration,  and  with  compound  fractures 
which  miite  by  simple  adhesion. 

The  process  of  union  of  a  simple  fracture   Union  ol 
may  be  thus  described  i- 

The  injury  causes 
effusion  of  blood  around 
the  fractured  ends,  and 
between  the  bone  and 
periosteum,  as  far  as  the 
latter  is  torn  away  from 
the  bone.  The  muscles 
also  are  more  or  less 
lacerated.  All  this  is  re- 
paired in  the  usual  way ; 
the  blood  being  gradu- 
ally absorbed,'  and  the 
muscular  fibres  united 
by  fibrous  tissue.  This 
process  is  going  on  sim- 
ultaneously with  that  of 
the  repair  of  the  frac- 
ture itself. 

Supposing  tlie  frac- 
tare  to  be  placed  in 
good  appoiition  and  kept 
quiet,  a  fibrinous  mate- 
rial is  exuded  between 
the  fractured  ends.  The 
period  at  which  this 
exudation  commences 
varies  witlt  many  cir- 
cumstances —  the  pa-  F'O-  ^-  Union  of  tpBcture 
tient'S   age,    the   size   of       fmtdnentofabn.lKelormcU 

the  bone,   &c.     tor  a  vtbio  ■  piciHr>iiDn  (No. 

large  bone  in  an  adult  ti"*no^i*I''oLii^f'sur! 

it  may  be  given  at  about  ^"i.  ^^lTJ:  *m.)"^"' 
'"■                                              ten  or  twelve  days.    The 

eiDdation  (technically  termed  '  callus ')  is  funiished  by  the  vessels  both  of 
the  bone  and  of  the  periosteum. 

'  Th»  railer  may  l«  referred  W  a  paper  by  Mr.  J.  Greig  Smith,  on  ibe  •  Hwlology  of 
^rKliin-ni}sir  in  3Uii.' '  Journ.  ofAnat.  and  Pbys.'  Jan.  18B2,  and  to  Mr.  Jacobnon'a  eotaiy 
'«  tnctnrcB,  'Sjs(,  of  -Surg.'  3rd  ed,  toI.  i.  p.  *36,  for  a  very  inlersBting  afcounl  of  tliu 
|-b»ii)ra>  in  Uw  blood-clot  aniund  fraclurf<l  bone*.  If  tbese  reseercIiM  uro  conflrmod  they 
*oild  prore  that  clot  does  in  some  casea  (though  probably  not  usually)  oBsiiy.  nnd  thus  taken 
ta  bapartaot  part  in  the  union  of  fivcture. 


jm 


na.  IL  A  bwllj-Hl  fnctun  i 
Bar,  Tbfl  two  friMrnient*  m 
l.j.bTMg*ot«>ftbon»,  whi 

UtKO<  Ihs   IHlioilI'lllloilIlj  {I 

•Itoi  lh«  KdilvDl)  vu  (0  po 
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Fibrous  tissue  and  earthy  material  are  developed  in  this  exudation  ahnost 
simultaneously  in  many  cases  ;  and  sometimes,  especially  in  children,  fibro- 
cartilage.  True  cartilage  is  met  with  in  animals,  but  its  occurrence  in  man 
is  doubtful.  The  *  callus,*  or  uniting  material,  is  then  developed  into  bone,  as 
in  the  intramembranous  process  of  ossification.  The  new  bone  is  spongy  and 
porous  at  first,  but  gradually  hardens. 

If  the  fragments  are  tiot  in  good  ^position  this  tissue  may  fill  up  the  angle 
between  them,  or  even  extend  into  the  medullary  tube.  It  fills  all  the  space 
internal  to  the  periosteum  (i.e.  the  whole  medullary  canal) ;  and  if  the  perios- 
teum has  been  torn,  that  membrane  is  at  first  lost  in  a  mass  of  newly-formed 
callus.  Gradually  this  mass  is  modelled  down,  the  medullary  tube  is  restored, 
and  the  periosteum  agam  becomes  recognisable. 

Wlien  the  fragments  overlap,  the  uniting  medium  is  developed  only  between 
them — not,  as  a  rule,  over  the  exposed  ends  or  in  the  medullary  canal ;  but 
as  to  the  latter  point  there  is  considerable 
variety  in  different  cases.  Fig.  81  shows  a 
simple  fracture,  where  the  patient  died  before 
the  union  was  quite  firm.  The  callus  which 
was  thrown  out  has  become  ossified,  though 
the  ossification  is  not  yet  complete.  The  bony 
deposit,  however,  is  seen  to  extend  over  the 
end  of  the  medullary  canal  of  the  upper  frag- 
ment ;  and  this  is  the  case  in  the  lower  frag- 
ment also.  If  the  reader  will  compare  some 
of  the  illustrations  to  the  chapter  on  Injuries 
OF  THE  Lower  Extremity  he  will  find  that 
the  condition  of  the  medullary  canal  varies 
considerably.  It  is  difficult  to  draw  any  pre- 
cise limit  between  the  process  now  described 
and  that  union  by  ensheatliing  callus  which 
will  be  described  presently.  In  this  simple 
form  of  union,  however,  the  uniting  material 
usually  fills  up  only  the  angle  between  the  firag- 
ments  and  the  space  which  is  left  between  the 
detached  periosteum  and  the  bone,  and  this 
space  is  not  often  great.  But  there  are  cases 
where  such  periosteal  deposits,  uniting  >vith 
separated  splinters,  form  substantial  bridges 
across  the  fracture,  and  afford  a  great  deal  of 
the  solid  uniting  material  (fig.  82). 

The  microscopic  appearances  of  the  parts  concerned  in  the  fracture  are 
those  of  inflammatory  changes  in  the  periosteum,  endosteum,  and  bone.  Tlie 
periosteum  becomes  quickly  much  swollen  and  softened  for  some  two  or  three 
inches  on  each  fragment  ( the  amount  and  extent  of  this  varying  with  tlie 
severity  of  the  injury  and  the  amount  of  disturbance  afterwards),  and  the 
thickened  portions  of  periosteum  blend  and  unite  into  a  single  mass  at  the 
seat  of  fracture.  This  mass  has  essentially  the  same  structure  as  the  inflamed 
deep  layer  of  the  periosteum  ^ith  which  it  is  continuous,  and  it  is  developed 
into  bone  exactly  as  in  the  ossifying  (or  clironic)  form  of  periostitis,  the  mem- 
brane becoming  swollen  and  studded  ynih.  cells  ( leucocytes)  which  are  some- 
times encapsuled  in  hyaline  material,  so  as  exactly  to  resemble  cartilage,  and 
in  this  softened  mass  bony  spiculie  are  formed  just  as  in  normal  processes  of 


Fin.  83.  Tlie  upper  frn^rment  from  a 
fractnrc  in  an  iiuiiuHl.  The  lov^tr 
fniKiiHMit  Im  not  !*)iown,  bnt  cxhit»iteil 
•similar  chnnwtere.  o,  the  ol«l  btmf  : 
m,  it«  uie'lulla ;  a,  new  Imne,  con- 
tAinin^  a  \i\r\io  f|uantity  of  cmhrj-- 
oiiic  inediilln,  which  ri'uden)  itopaqtu*. 
The  treneral  ilirection  of  the  Tcwsela 
in  tlilH  new  hone  \»  fierpeDUicaJar  to 
t)ie  Hurface  of  the  r>l«l  hone  ;  6,  car- 
tihiKe ;  n,  embryonic  tLwue  Int^r- 
lH»s«'4l  Jwtween  the  two  fnifnuents 
and  penetmtinK  into  the  nieilullary 
cavity  ;  p,  circuuijacfnt  tlMues  hlenil- 
iuK  with  the  |ieri««t«uui.  -Fruui 
CoruU  and  lianvier. 
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ossification.  Tbe  soft  spongy  bone  so  produced  gradually  hardens  and  becomes 
modelled  down,  so  as  m  the  best  eases  to  leave  hardly  a  trace  in  after-life  ; 
and  the  closer  the  apposition  of  the  fragments  and  the  more  careful  the  treat- 
ineiit,  the  smaller  is  the  amount  of  the  uniting  medium,  and  the  nearer  does 
:he  process  approach  to  that  of  the  natural  growth  of  bone.  So  for  the 
fractared  ends.  At  first  they  soften  and  become  spongy  in  the  rarefying  stage 
of  ostitis ;  *  the  lime  salts  disappear,  and  the  cellular  medullary  tissue  set 
fr^  forms  a  spongy  mass  of  callus  that  closes  the  end  of  the  shaft,  and  meets 
*Aith  the  corresponding  mass  in  the  other  fragment.  These  masses  unite 
Tkith  each  other,  so  that  the  continuity  can  be  at  once  restored  by  the  ossifi- 
lation  of  this  internal  callus.  Afterwards,  when  this  callus  has  become 
tliorouglily  developed  into  ivory  bone,  a  modelling  process  of  atrophy  re-absorbs 
thai  portion  which  filled  up  the  marrow-canal.'*  The  same  observations  apply 
to  this  internal  as  to  the  external  callus,  viz.  that  its  amount  and  the  proofs 
''{ its  inflammatory  nature  vary  with  the  severity  of  the  lesion  and  the 
&:noant  of  disturbance. 

In  aninials,  and  in  vmn  when  the  fractured  ends  are  not  kept  quiet,  tliis   Union  by 
I  rucess  is  modified  by  the  formation  round  the  fractured  ends  of  a  ring  or  eJJihl"""" 

splint  of  *  provisional  * 
or  *  ensheathing  '  cal- 
lus. 

The  process  of  for- 
mation of  provisional 
callus  has  been  artifi- 
cially divided  into  five 
stages : — 

1.  The  first  is  that 
of  exudation  of  repara- 
tive material,  external 

*  .  U.    TTnkMi  by  prorixionAl  caUujt  In  the  Imtnan  nubject.    The  provi-  .                 ' 

•;'  omX  cttUuft  )iafi  owiflcd,  the  fractiireil  enfl£  Iwing  dtUl  united  by  and     mtemal     tO     the 

t  runs  tbwne  only.  A  fractored  rib  tliree  nionthH  aftor  the  Rcddeiit.  -  «                  i      •       i_   x 

••.  i\toTWv\  Hospital  Muteuni,  Scr.  I.  No.  72.    ('Syst.  of  Surg.,'  3nl  iragmentS,l,e.  between 

.  1.  ToL  L  p.  i33.)  ^^^  fi-agments  and  the 

xiostemn,   and  between  the  medullary  membrane  and  the  bone.     This 
^'-cnptes  a  period  averaging  from  eight  to  ten  days. 

2.  The  provisional  callus  then  acquires  the  firmness  and  structure  of  fibro- 
<-4.nilage  or  cartilage  in  from  ten  to  twenty-five  days. 

3.  Both  the  external  and  internal  callus  then  ossify  into  spongy  bone  in 
f-f'iD  twenty-five  to  sixty  days. 

4.  T}ie  provisional  bony  callus  is  then  modelled  down  and  becomes  com- 
[•u-t  bone,  the  ends  of  the  fracture  being  still  distinct  from  each  otlier  (fig.  84 ). 

5.  Lastly,  the  permanent  bond  of  bony  union,  or  '  permanent  callus,'  forms 
•*t«een  the  broken  ends,  and  the  provisional  callus  is  more  or  less  completely 
'*  -lil^sorbed  ;  so  that  the  periosteal  swelling  disappears,  and  the  medullary 
<*iiial  is  restored.  The  period  occupied  by  these  two  latter  stages  of  the  pro- 
f^4M  is  too  uncertain  to  be  stated  even  approximately. 

In  some  cases  the  provisional  bony  callus  remains  permanent,  and  the 
frK'tored  ends  lie  within  it,  either  ununited  or  only  connected  by  ligament. 

As  the  formation  of  provisional  callus  is  the  result  of  the  irritation  pro- 
inced  by  motion  of  the  fragments,  it  is  exceptional  in  man,  though  by  no 
u.^«n8  unknown  ;  while,  on  the  other  hand,  its  absence  is  rare,  though  also 
\*\  unknown,  in  animals.     In  the  human  subject  the  ribs,  which  camiot  be 

*  Wilktt  and  Moxon,  '  Path.  Atiat.'  pp.  33,  34. 
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kept  immovable,  usually  unite  in  this  manner,  and  the  clavicle  for  the  same 
reason  very  generally.  Any  fracture,  however,  which  from  accidental  circum- 
stances cannot  be  treated  in  the  usual  mamier  may  undergo  this  process, 
of  which  the  humerus  represented  in  the  annexed  figure  (fig.  85)  is  a  good 
euimple.  For  obvious  reasons  it  is  more  common  in  childhood.  The  but- 
tres^^es  of  bone  which  are  sometimes  found  around  fractures,  particularly  near 
the  hip,  are  analogous  to  the  provisional  callus,  and  are  formed  by  a  process 
of  ossification  going  on  in  the  fibrous  tissue  and  tendons  around  the  fracture, 
which  has  been  denominated  parostosiSy  and 
which  the  reader  will  find  minutely  described 
and  figured  by  Mr.  Jacobson  in  the  '  System  of 
Surgery/  3rd  ed.  vol.  i.  p.  487. 

The  union  of  inflamed  simple  fractures  and 
of  compound  fractures  is  by  granulation.  The 
fractured  ends  are  enclosed  in  an  imperfect  cap- 
sule formed  by  the  thickened  and  inflamed  soft 
parts,  within  which  the  injured  ends  of  the  bone 
Huppurate,  and  often  become  necrosed  in  part ; 
granulations  spring  up  from  them  ;  the  medul- 
lary canal  is  more  or  less  trenched  upon,  and 
perhaps  filled  up  with  ossifying  material,  in 
which  bone  is  slowly  and  irregularly  deposited. 
The  medullary  canal  is  often  permanently 
cloHijd,  cHpecially  when  it  has  been  freely  ex- 
jKiHud  (as  by  the  projection  of  the  fragment) ; 
but  occasionally  after  a  long  period  it  may  be 
n;Htored.  This  union  by  granulation  is  a  far 
more  tedious  process  than  that  by  adhesion, 
^(ftierally  occupying  as  many  months  as  the 
other  does  weeks  ;  and  it  is  liable  to  all  kinds 
of  irre^ilaritios,  from  the  separation  of  frag- 
uuniiH  which  become  necrosed  in  consequence 
of  the  HUppuration  of  the  parts  which  surround 
ttfirl  nourish  them,  from  erysipelas  or  diffuse 
inrtainniation,  from  burrowing  of  matter  in  the 
limb  in  fact,  from  all  the  complications  inci- 
iliititttl  to  severe  injuries  involving  bone.  And 
HUvU  Htippuruting  compomid  fractures  are  one 
of  the  most  fruitful  sources  of  pysemia.  It  is 
thiTefore  imi)ortant  to  procure  the  immediate 
finion  of  the  wound — whenever  that  is  possible 
M/i  HH  U)  convert  the  compound  into  a  simple 
frMdum ;  and  tliis  is  the  more  important  the 
fhifm  vital  is  the  organ  which  is  in  contact 
with  tlie  frfic tared  bone.  Hence  the  care  with 
wU'wh  Mur^eotiH  endeavour  to  procure  the  union  of  a  scalp-wound  which 
t'ijrfM4m  a  fracture  of  the  skull,  or  a  wound  of  the  chest  communicating 
with  a  fra^;tured  rib.  But  it  must  be  added  that  such  attempts  are  of 
^iry  iJoiihtfiil  utility  in  cases  where,  from  extensive  laceration  and  contusion. 
Mm?  wound  mtJHt  almost  inevitably  suppurate,  and  where  the  consequent 
MO f/pM ration  will  be  prevented  from  finduig  an  exit  by  the  material  used  in 
Mi'fiUttK  the  wound.     Much,  however,  may  doubtless  be  done  by  carefully 
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TJnion  of  fractnre  by  enitheath. 
ing  or  provisional  callos  In  the  huniaii 
subject.  The  patient  wan  admitted 
into  lioepital  with  fractux«  of  tlie 
hnmerua,  which  oonld  nerer  be  kept 
qoieti  In  consequence  of  his  »uiferinkr 
firom  repeikted  attacks  of  deliriuiii 
tremens,  of  whicli  he  died  about  a 
month  aher  the  accident, 
dentatcd  fracture  yn»  found  ju.4t 
below  the  insertion  of  the  deltoi>i 
moBcle,  and  the  fractured  ends  wcr«' 
encased  in  a  sheath  or  ferule  of 
fibrous  tissue  about  a  quarter  of  an 
inch  thick,  and  extending  about  an 
inch  above  and  below  the  f]:«ctnn\ 
A  hole  has  been  cut  in  this  sheath  in 
order  to  show  the  extremities  an  af 
the  fractured  bone  :  6  points  to  t lie 
hole,  or  window,  which  has  been  cut 
in  the  provisional  callus.  The  frufr- 
ments  a,  a,  are  entirelj  unonitod  to 
each  other,  and  are  free  from  an\ 
periosteal  deposit  of  callus.  The\ 
are  freely  movable  on  each  other  t«> 
the  esctent  permitted  by  the  attach- 
ment of  the  provisional  callus. — St. 
George's  Hospital  Museum,  Ser.  i.  No. 
106. 


DELAYED  UNION.  123 

sealing  woonds  with  some  antiseptic  substance,  and  keeping  all  their  parts  in 
;;eutle  apposition  by  appropriate  bandaging  ;  but  in  so  treating  the  wound  of 
a  compound  fracture  the  surgeon  should  watch  vigilantly  for  any  indication 
id  burrowing  matter,  and  give  it  instant  vent. 

Irregularities  occur  in  all  these  processes,  whereby  special  cases  are  made  Irregular 
to  differ  from  that  which  is  regarded  as  the  typical  course  of  each  kind  of  ""*®"' 
anion.  The  chief  of  these  irregularities  which  needs  notice  here  is  the  absorp- 
:iou  which  sometimes  goes  on  in  the  neighbouring  bone  contemporaneously 
with  the  union  of  the  line  of  fracture  itself.  This  is  often  seen  in  thin  papery 
tones  like  those  of  the  orbit  (see  Injubies  of  the  Head).  And  it  is  often 
noticed  that  fractures  of  the  base  of  the  skuU,  though  they  may  unite,  do  so 
^ery  imperfectly,  and  that  parts  of  the  fissure  are  often  wider  when  the  repair 
L^  complete  than  they  were  at  the  time  of  the  injury. 

The  arrest  of  the  process  of  union  at  any  stage  will  lead  to  the  various 
forms  of  ununited  fracture,  as  will  be  obvious  from  the  sequel. 


umoD. 


The  usual  period  for  the  union  of  each  fracture  is  specified  in  treating  of  Delayed 
tach.     But  it  must  be  understood  that  these  periods  are  averages  only. 

Various  disturbances  of  health  may  cause  delay  in 
union — such  as  acute  diseases,  as  fever,  or  chronic  affec- 
tions, as  scurv'y,  possibly  syphilis,  and  frequently  disease 
of  the  kidneys  leading  to  a  phosphatic  state  of  the 
urine.*  All  such  causes,  however,  allowing  the  reality 
of  all  of  them  (which  is  a  matter  of  considerable  doubt), 
are  rare ;  far  more  commonly  the  union  of  fracture  is 
delayed  or  prevented  by  injudicious  treatment,  as  by 
tight  bandaguig,  obstructing  the  blood-supply,  or  the 
other  extreme  of  negligent  apposition,  allowing  move- 
ment. But  cases  of  delayed  miion  are  met  with  in  which 
no  such  cause  can  be  traced,  where  the  patient  seems 
to  be  in  his  usual  health,  and  the  fracture  to  have  been 
properly  treated.^ 

In  such  instances  of  delayed  union  the  indications  for 
treatment  are  obviously,  in  the  first  place,  to  examine  the 

•*'  Ml    XTaanit^l   fine-  a*x>i        i-i  i  j'x*  -ai  •         a. 

tBn>  (Mft  union)  of  patient  s  local  and  general  condition,  with  a  view  to  cor- 
li^«piuiliienS's^r!  ^^^^  alkalcsccncc  of  urine  by  the  exhibition  of  mineral 
^  No.  ttoa,  acids,  to  neutralise  the  syphilitic  condition  by  mercury  or 

;'idide  of  potassium,  and  to  improve  the  general  health  by  fresh  air  if  possible. 
Ttie  local  condition  must  be  improved  by  correcting  any  obvious  defect  in  the 
Apparatus  employed,  and  by  gently  rubbing  or  shampooing  the  parts  around 
'hi-  feicture.  Some  fractures  of  the  lower  Hmb,  which  have  remained  movable 
•i^Tond  the  usual  time,  will  unite  if  the  patient  is  allowed  to  get  up  and  move 
•boat  a  little  with  the  limb  in  a  splint  firm  enough  to  prevent  it  from  bend- 

'  Pregnancy  and  lactation  are  said  sometimes  to  retard  union,  though  they  certainly  do 
-"^  crjmnionly  do  so.  The  subject  is  discussed,  and  several  interesting  cases  quoted,  in 
^'•■rriti,  'Contributions  to  Practical  Surgery,'  pp.  26,  28.  The  cutting  off  of  the  blood- 
"'[•yly  throuf^h  the  nutrient  artery  is  also  believed  by  Mr.  Curling  to  retard  union  (*  Me<l.- 
'  *'  r.  Tmui..'  vol.  zx.).  And  Mr.  Callender  has  pointed  out  the  frequency  of  obstruction  of 
'  kr  omin  rein  from  contusion  in  the  injury,  causing  oedema,  as  a  condition  involving  delay 
-  tiii;  anion  of  the  fracture  (*  Med.-Chir.  Trans.,'  vol.  li.  p.  152). 

'  On  the  far  greater  frequency  of  the  local  causes  of  non-union,  especially  Ijad  treatment, 
*''4n  the  eoniititutional,  see  Callender,  op.  cit.  Simple  fractures  appear  to  remain  ununited 
^r  ibuie  commonly  than  similar  compound  fractures  do. 
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ing,  yet  not  ao  tight  as  to  make  it  swell.  In  otlier  cases  Iwlietlier  in  tlie 
upper  or  lower  limb)  vuiion  may  be  procured  by  fixing  tlie  two  fragments  in 
an  apparatus  made  of  two  parts  mov&ble  on  each  otlier,  aud  provided  witb  a 
screw  and  ratchet,  by  wliich  the  fragments  can  be  pressed  together.  The  aim 
of  all  these  devices  is  to  excite  a  bttle  more  action  in  the  parts,  and  thus 
stimulate  the  fractured  ends  to  throw  out  bone. 

By  some  such  means  as  these  union  may  be  procured,  even  after  consider- 
able delay,  when  there  is  no  definite  obstacle  to  it.  There  will  still  remain 
a  small  proportion  of  cases  in  which  the 
fragments  contiiine  permanently  ununited — 
at  least  by  bone — and  therefore  are  freely 
movable  on  each  other. 

This  takes  place  in  one  of  three  way». 
i.e.  the  fragments  are  either  united  by  a  soft 
material  (which  is  sometimes  called  liga- 
mentous union)  or  by  a  false  joint ;  or  they 
are  truly  ununited,  i.e.  are  in  no  apposition 
whatever. 

The  first  form  of  ununited  fracture  in 
seen  in  fig.  86,  and  a  comparison  of  fig.  35 
will  show  its  striking  similarity  to  the  con- 
dition of  a  provisional  callus  before  ossifica- 


eml  of  the  Iaw«r  fnsmetitof  tbft  flbblAlu  not  pl^lnLy  •vetu 
belnti  hnrteil  In  tiK  tbnt  ol  tlie  tneamr  ]DnK.  iUn.  r. 
■bowi  tlv  lower  tniiwDt  it  the  flbvlii.    TIk  MihIom  of  tht- 

b>  the  tnunnenl  af'tlw  tihin.  ».i>ba»i>  the  kMl°*ud  t1..- 
Blnipliie'l  Tendo  Achlllta—Pniii.  St  Owige'.  Hnplliil  Jlu- 

tion.     Sometimes,  indeed,  in  these  cases  of  soft  union  there  is  a  regular 
pronsional  callus  enclosing  the  broken  ends  in  a  splint  or  ferule,  just  as  is 
seen  in  animals,  and  possibly  containing  fihro- cartilage.    This  soft  or  liga- 
mentous union  is  the  most  common  condition  of  ununited  fracture. 
V'lf  j'rfnt.  Another  form  of  the  lesion  is  that  which  is  shown  in  fig.  37,  in  wliich  by 

the  movement  of  the  two  parts  of  the  fracture  on  each  other  a  false  join  t 
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' '  pseadarthrosis  * )  has  been  formed  in  the  centre  of  the  soft  uniting  medium, 
which  then  takes  the  form  of  a  more  or  less  regular  capsule.^ 

Again,  the  broken  ends  may  be  in  no  apposition  at  all.  A  familiar  example  True  non- 
is  that  of  a  fracture  of  the  patella,  where  the  fragment  is  sometimes  drawn  far  ""**^"- 
up  the  thigh,  and  is  quite  unconnected  with  the  part  which  remains  attached 
to  the  tibia.  Fig.  88  shows  another  example  of  something  of  this  kind.  In 
tliat  preparation,  however,  though  the  upper  ends  of  the  lower  fragments  are 
in  no  connection  whatever  with  the  lower  ends  of  the  upper  fragments,  yet 
these  latter  have  an  imperfect  fibrous  connection  to  a  lower  part  of  each  lower 
fragment,  so  that  it  may  be  said  that  some  attempt,  though  very  imperfect  and 
ineffectual,  has  been  made  to  re-establish  the  solidity  of  the  limb. 

It  is  not  easy  during  life  to  give  a  confident  opinion  as  to  the  exact 
anatomical  condition  of  a  case  of  ununited  fracture ;  but  if  the  fractured  ends 
are  widely  separated,  and  no  motion  of  one  is  produced  by  moving  the  other, 
we  may  suspect  entire  non-union ;  if  they  move  freely  on  each  other  with 
;;niting,  or  pseudo-crepitus,  like  that  felt  in  an  old  rheumatic  joint,  we  conclude 
that  the  case  is  probably  one  of  false  joint ;  if  they  are  more  or  less  freely 
movable  on  each  other,  but  without  grating,  we  may  put  it  down  as  probably 
an  instance  of  ligamentous  union,  remembering  also  that  this  is  by  far  the 
mo8t  eammon  condition,  as  it  is  also  the  most  favourable  for  treatment. 

In  cases  of  true  non-union,  and  frequently  in  those  of  false  joint,  the  frag- 
ments are  greatly  atrophied,  as  shown  in  the  figures ;  in  some  rarer  cases  of 
Use  joint  they  may  be  enlarged. 

The  treatment  of  ununited  fracture  must  be  regulated  in  the  first  place  Treatment. 
hy  the  utility  of  the  limb,  and  in  the  next  place  by  the  age  and  health  of  the 
Mtient.  The  former  varies  very  greatly.  Thus  fig.  87  shows  a  case  in  which 
the  fibnla  having  remained  unbroken  (or  having  united),  and  having  also 
\M!Come  sufficiently  hypertrophied  to  bear  the  weight  of  the  body,  the  leg  was 
^  Qseliil  that  the  patient  could  earn  his  hving  by  walking.  In  such  a  case  it 
i«  needless  to  say  that  there  is  no  motive  for  surgical  interference.  Mr.  Prescott 
Hevett  told  me  of  a  case  which  he  had  seen  in  private,  where  a  lady  had  an 
imonited  fracture  of  the  femur.  This  was  most  freely  movable  when  she  lay 
4awn,  but  when  she  stood  up  the  two  fragments  locked  together  in  such  a  way 
trial  she  could  walk  fairly  well,  though  with  a  limp.  In  such  a  case,  and  in 
hrt  generally,  when  the  patient's  life  is  not  made  wretched  by  his  infirmity. 
It  w  better  to  avoid  any  serious  operation,  for  all  such  operations  involve  a 
jood  deal  of  danger.  All  operations  on  the  upper  limb  are  both  more  likely 
VI  soeeeed  and  much  less  dangerous  than  similar  operations  on  the  lower  ex- 
tivmity.  As  there  is  no  absolute  separation  between  cases  of  delayed  union 
*iA  those  of  non-union,  it  is  better  to  treat  every  case  when  first  seen,  if  at 
«iiy  reasonable  period  after  the  injury,  by  the  milder  measures  which  have 
^<Hfn  recommended  in  cases  of  delayed  union.  I  have  seen  judicious  apposi- 
txm  and  mutual  pressure  of  the  fragments  on  each  other  by  means  of  a  rack- 
i/jd-pinion  apparatus  successfully  employed  in  such  cases.  Shampooing  the 
»rt,  ftli^t  rubbing  of  the  fragments  on  each  other,  occasional  slight  inflam- 
luMoa  set  up  by  blisters  and  other  means,  have  been  recommended.  Mr. 
Tliomas  speaks  of  having  cured  ununited  fractures  by  striking  the  parts 
■with  a  mallet.'    And  of  course  careful  attention  to  the  general  health,  and 

*  Tbere  b  an  intereirting  pre|ianition  in  the  Mu^um  of  the  College  of  Surgeons  Bhowing 
'  ifiirTfyofi  looM  bodMfl  (Moo«6  CHitilnges ')  in  one  of  these  false  jointt*.     See  '  Sy^t.  of  Surg.' 

- 1  f»l.  ToL  i.  p.  441. 

*  liiverpool  and  Bfanch«»ter  Reports,  1876,  p.  27. 
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especially  the  condition  of  the  urine,  is  understood  to  be  a  necessary  prelimi- 
nary to  all  kinds  of  treatment. 

If  these  means  fail,  and  if  the  loss  of  power  is  not  grave  enough  in  the 
«nrgeon's  judgment  to  justify  his  exposing  the  patient  to  any  risk  of  his  life, 
or  if  the  patient  is  in  such  a  condition  of  health  that  he  can  hardly  be  ex- 
p^c:«tl  to  survive  the  operation,  the  case  must  be  abandoned,  with  such  pallia- 
tion as  an  apparatus  can  provide. 

In  cases,  however,  which  are  more  hopeful  as  far  as  the  patient  is  conceme<l, 
and  where  the  infirmity  is  grave  enough  to  justify  the  risk,  the  surgeon  must 
very  carefully  examine  the  relations  of  the  fragments  to  each  other ;  their  con- 
nection, as  fiur  as  he  can  make  it  out,  their  size,  and  the  possibiUty  of  bringing 
iheir  ends  into  apposition  by  extension.     He  then  has  the  choice  of  a  great 
number  of  expedients.     There  are  cases  of  false  joint  in  which  the  ca\-ity 
between  the  fragments  may  be  obhterated   by  scraping  the  ends  with  a 
tenotomy-knife,  keeping  them  afterwards  at  rest  in  the  natural  position ;  and 
other  cases  where  union  seems  to  be  prevented  by  some  piece  of  muscle  or  fascia 
which  has  got  between  the  fragments,  and  where  a  similar  operation  will  suc- 
ceeiL   There  are  cases  (apparently  both  of  false  joint  and  of  hgamentous  union ) 
where  ossification  has  ensued  on  the  passage  of  a  seton  between  the  ends,  which 
should  not  be  allowed  to  remain  in  much  above  a  week.  The  measure  appears 
to  have  had  little  success  in  England.     Dr.  Norris,  however,  says  of  it  that 
'  results  in  America  have  proved  it  one  of  the  safest,  least  painful,  and  most 
efficacious  of  the  numerous  operations  that  are  performed  for  the  cure  of 
pMjudarthrosis '  (op.  cit.  p.  90).    .Sometimes  the  surgeon  has  cut  down  on  the 
fractured  ends  in  order  to  pass  the  seton ;  but,  as  a  general  rule,  when  a  seton 
cannot  be  passed  without  a  previous  exposure  of  the  bone,  the  probably  more 
effectual  and  certainly  less  dangerous  expedient  is  adopted  of  driving  ivor>' 
i  .//fy  |#KN.   pogH  into  the  fragments,  as  recommended  by  Dieffenbach.     The  fragments  are 
Miifficiently  exposed  to  drill  holes  into  them,  and  then  into  these  holes  ivory 
fKjgH  are  driven,  and  the  projecting  ends  cut  off.     The  buried  part  excites  an 
tifhmUm  of  bone  around,  and  by  such  effusion  the  fracture  is  united,  much  as  it 
JM  by  tlie  periosteal  bridge  of  bone  figured  on  p.  119.     The  buried  part  of  the 
lUifi^  Honiotimes  makes  its  way  out,  sometimes  perhaps  is  absorbed,  and  pro- 
i)ably  in  sometimes  encapsuled,  and  remains  as  lodged  bullets  do.  The  number 
of  p(<gH  to  be  driven  into  each  fragment  will  depend  on  the  size  of  the  bone,  aiid 
oihvr  circumstances.     Mr.  Erichsen  speaks  of  having  successfully  used  five 
pi'KH  in  a  fracture  of  the  humerus.    Mr.  Bickersteth  has  used  copper  nails  in 
tlu?  HiiUWi  way,'  or  has  driven  a  drill,  the  end  of  which  is  removable,  from  onc> 
frtt^riKiiit  into  but  not  through  the  other,  and  left  the  drill  in  the  bone  until 
it  ft'W  out.    If  one  drill  be  not  enough  to  support  the  fragments,  two  or 
irVf'ti  inortf*  can  be  employed,  a  plan  which  has  the  advantage  of  requiring  no 
t'xU^ruh]  iiiciHion.     The  drills  are  simply  driven  in  from  the  surface  of  ihv 

Auoihvr  i)Ian  is  to  drive  a  metal  suture  from  one  end  into  the  otlier  l>y 
tnthuH  of  tlie  drill,  which  is  made  to  perforate  both  fragments  obliquely ; '  biit 
UiiN  iH  cointnonly  combmed  with  the  next  plan,  viz. : 

To  i'Mi  down  on  the  fracture  and  to  remove  a  shce  from  either  fragmei\t. 
nfU^r  wif it'll  the  ends  may  be  wired  together,  if  the  surgeon  thinks  right.  Mr. 
Sthtntti  mii/M^*MiH  tliat  a  needle  may  be  driven  through  the  ends,  and  the  wire  ea^t 

'  *  Mt^\,'i'h'tr.  TmriN.'  vol.  zlvii.  p.  115.     Sec  abo  Mr.  Hill's  paper  in  Liyerpool  4«i)«l 
Vfr»f,/|p/"»'r  \U\>'fnn,  1876,  p.  64. 

*  \i,n>ou,  •  M<-^l.-<>Hir.  TmnH.' vol.  liv.  p.  313.    Thomas  on  *  Fractures  of  the  Lower  Ju^-/ 
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in  a  loop  or  figure  of  8  round  the  needle,  and  this  may  be  necessary  when  the 
surfaces  are  very  oblique,  otherwise  the  simple  insertion  of  a  peg  or  pin  is 
sufficient  to  keep  the  fragments  in  apposition. 

The  late  Mr.  Jordan  of  Manchester  suggested  the  sub-periosteal  resection  of  Sub-penos- 
the  fragments,^  a  tube  of  periosteum  being  dissected  up  first,  and  the  portions  tion. 
of  bone  removed,  as  £eur  as  possible  bare  of  periosteum ;  and  though  this  may 
not  always  be  practicable,  yet  there  is  no  doubt  of  the  desirability  of  saving  any 
periosteum  which  can  be  recognised  and  separated  from  the  bone. 

Lately  an  operation  has  been  described  by  Professor  Nussbaum  of  Munich  Transplan- 
in  a  case  of  non-union  of  the  ulna,  the  result  of  loss  of  bone  from  gunshot  bone, 
fracture,  which  he  denominates  'transplantation  of  bone.'^  It  consists 
essentially  in  cutting  off  from  the  rest  of  the  bone  a  portion  of  its  external 
s^hell  covered  by  the  periosteum,  and  leaving  tliis  shell  of  bone  attached  to  the 
remainder  by  means  of  the  periosteum  covering  its  terminal  extremity,  which 
i«  to  be  carefully  preserved  from  injury,  since  it  is  the  medium  of  the  future 
repair.  The  semi-detached  and  now  quite  movable  bone  is  next  displaced  into 
tie  gap  in  the  same  way  as  a  flap  of  skin  is  twisted  in  a  plastic  operation  and 
£ied  in  the  indurated  soft  tissues  of  which  the  gap  is  formed.  The  uniting 
ligament  and  the  atrophied  ends  of  the  fracture,  together  with  the  cartilaginous 
fibrous  ?j  tissue  which  covered  them  are  removed,  as  being  in  the  way.  Tliis 
operation  could  only  be  attempted  in  cases  where  the  separation  between  the 
fragments  is  unusually  great :  and  its  utility  must  be  tested  by  farther  ex- 
perience. 

After  all  operations  for  ununited  fracture  it  will  be  recollected  that  careful 
support  in  a  firm  splint  or  case  of  leather,  plaster  of  Paris,  or  other  material 
is  indispensable. 

There  are  many  cases  where  subcutaneous  section  of  the  muscles  which  dis- 
place the  fragments  must  be  added  to  the  other  operative  proceedings. 

Finally,  there  are  cases  so  complicated,  or  of  such  long  standing,  or  where  Ampuia- 
irevions  operations  have  so  far  failed,  that  amputation  may  be  best.  ^^^°' 


The  fiuctore  may  have  united  by  bone,  but  with  considerable  deformity  Vicious 
andlossof  the  functions  of  the  limb.  Thevarious  kinds  ofvtctoi^  Ionian  spoken 
of  are  onion  of  two  contiguous  bones,  union  with  displacement,  and  projection 
of  one  of  the  fragments.  The  first  and  last  may  be  sununarily  dismissed.  Union 
f4  two  contiguous  bones  is  of  no  importance  in  the  ribs,  and  of  comparatively 
iiule  ii^  the  leg.  In  the  forearm  it  has,  in  one  recorded  case,  been  held  to 
jonify  the  resection  of  the  bone.'  Projection  of  one  of  the  [fragments,  or 
possibly  of  a  comminuted  piece,  is  to  be  dealt  with  like  any  other  exostosis, 
>.e.  when  sofiiciently  inconvenient  the  projecting  piece  must  be  removed.  But 
*h^  cases  we  are  ordinarily  called  upon  to  treat  are  those  in  which,  from  neglect, 
f^tn  mimliness  on  the  part  of  the  patient,  or  from  yielding  of  the  union  after 
^npposed  cure,  the  deformity  has  either  never  been  corrected  or  has  recurred, 
i^A  the  limb  is  more  or  less  entirely  useless.  Such  cases  are  by  no  means 
I'Opeless.  If  only  a  short  time  has  elapsed  after  the  injury  the  deformity  will 
'  furn  yield  to  extension  by  the  pulleys,  combined  with  firm  pressure  on  the  part, 
Mjler  chloroform ;  or  it  may  be  reduced  more  gradually  (as  bent  bones  are 
"'.  <'Lililhood)  by  pressure,  with  pads,  &c,,  on  the  angle  ;  the  pressure  being 
d  tagonised  by  a  splint  on  the  opposite  side  of  the  limb.     In  many  cases  re-   Re-fracture 

*jf  bone. 

*  *Tniif4rDient  des  PsemUrthrosM  par  TAutoplastie  p^riostique,'  Parii),  1860. 

*  'I/>fid.  Mrd.  Becord.'  March  31»  1875. 

'  By  Onnieil,  quoted  by  Malgaigne,  p.  272,  Packard's  translation. 
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kept  immovable,  usually  unite  in  this  manner,  and  the  clavicle  for  the  same 
reason  very  generally.  Any  fracture,  however,  which  from  accidental  circum- 
stances cannot  be  treated  in  the  usual  mamier  may  undergo  this  process » 
of  which  the  humerus  represented  in  the  annexed  figure  (fig.  85)  is  a  good 
example.  For  ob\ious  reasons  it  is  more  common  in  childhood.  The  but- 
tresses of  bone  which  are  sometimes  found  around  fractures,  particularly  near 
the  hip,  are  analogous  to  the  pro\dsional  callus,  and  are  formed  by  a  process 
of  ossification  going  on  in  the  fibrous  tissue  and  tendons  around  the  fracture » 
which  has  been  denominated  parostosis,  and 
which  the  reader  will  find  minutely  described 
and  figured  by  Mr.  Jacobson  in  the  *  System  of 
Surgery,'  3rd  ed.  vol.  i.  p.  437. 

The  union  of  inflavied  simple  fractures  and 
of  compound  fractures  is  by  granulation.  The 
fractured  ends  are  enclosed  in  an  imperfect  cap- 
sule formed  by  the  thickened  and  inflamed  soft 
parts,  within  which  the  injured  ends  of  the  bone 
suppurate,  and  often  become  necrosed  in  part ; 
granulations  spring  up  from  them  ;  the  medul- 
lary canal  is  more  or  less  trenched  upon,  and 
perhaps  filled  up  with  ossifjdng  material,  in 
which  bone  is  slowly  and  irregularly  deposited. 
The  medullary  canal  is  often  permanently 
closed,  especially  when  it  has  been  freely  ex- 
posed (as  by  the  projection  of  the  fragment) ; 
but  occasionally  after  a  long  period  it  may  be 
restored.  This  union  by  granulation  is  a  far 
more  tedious  process  than  that  by  adliesion, 
generally  occupyuig  as  many  months  as  the 
other  does  weeks  ;  and  it  is  liable  to  all  kinds 
of  irregularities,  from  the  separation  of  frag- 
ments which  become  necrosed  in  consequence 
of  the  suppuration  of  the  parts  which  surround 
and  nourish  them,  from  erysipelas  or  diffuse 
inflammation,  from  burrowing  of  matter  in  the 
limb — in  fact,  from  all  the  complications  inci- 
dental to  severe  injuries  involving  bone.  And 
such  suppurating  compound  fractures  are  one 
of  the  most  fruitful  sources  of  pytemia.  It  is 
therefore  important  to  procure  the  immediate 
union  of  the  wound — whenever  that  is  possible 
— so  as  to  convert  the  compound  into  a  simple 
fracture ;  and  this  is  the  more  important  the 
more  vital  is  the  organ  which  is  in  contact 
with  the  fractured  bone.  Hence  the  care  with 
which  surgeons  endeavour  to  procure  the  union  of  a  scalp-wound  which 
exposes  a  fracture  of  the  skull,  or  a  wound  of  the  chest  communicatifi<^ 
with  a  fractured  rib.  But  it  must  be  added  that  such  att4>mpts  are  of 
very  doubtful  utility  in  cases  where,  from  extensive  laceration  and  contusion, 
the  wound  must  almost  inevitably  suppurate,  and  where  the  consequent 
suppuration  will  be  prevented  from  finding  an  exit  by  the  material  used  in 
sealmg  the  wound.     Much,  however,  may  doubtless  be  done  by  carefully 


FlO.  35,  TJnlon  of  frnctnrp  hy  cn!«!iont  \  - 
iiiKor  provbional  cnlliix  In  the  hup.uti 
subjoot.  Tlie  pntifnt  wan  ailniittt^l 
intu  hoftpitiil  with  fnirtuiv  vi  t'lt* 
liumpnii*,  whlrh  t^»ul«l  iirror  \w  kvpt 
quiet,  in  c«iu*tt|ueiKV  of  hin  st'iffiTin^ 
from  ivpeateil  attnckA  of  ilrliriui-i 
treuieiui,  of  which  \w  illtMl  atM>ut  u 
uioutti  after  the  acvi<h'nt. 

A  ileiitateil  fnu-turi^  >tti«  found  ju-t 
below  the  ln*<»rtion  of  tbo  <l«*It"'i 
miiMcle,  an<l  the  fnictunHl  »'n«l«  wrr^" 
cncniMHl  In  a  sheath  or  fenile  «>* 
flhroiiK  tijwue  about  a  quarter  of  u%\ 
incli  thick,  and  exten«Ung  aNuit  au 
inch  above  auil  Ih>1ow  tli«  fract.tn  . 
A  hole  hiw  Nvn  cut  in  thi«  *lM'i4t'.  i" 
onier  to  j»how  the  extremiti«»<  •  <f  i.f 
the  fiHctnnvl  Iwne  ;  6  |)oiut«  to  tht- 
hole,  or  window,  whirh  luui  N*on  <  at 
in  the  pnivL<ion.il  cnUu*.  The  friif- 
mtnta  a,  o,  are  eritireh  ununtt4«t  to 
eiM*li  other,  ami  are  fni*  fmui  (•ii\ 
pi»rlo«t4*«l  <iep<w»it  of  ciiIIila.  T*."\ 
are  fruely  movable  on  each  otht-r  t«» 
the  ext«Mit  pemiittetl  h\  llie  att.i.  'i- 
nient  of  the  pruvlMtonal  (*alltt^.  >t. 
lteor|fi''s  liu(>pital  MuMMim,  i?*r.  L  N'-*. 
lOS. 
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Stealing  wounds  with  some  antiseptic  substance,  and  keeping  aU  their  parts  in 
^'eutle  apposition  by  appropriate  bandaging ;  but  in  so  treating  the  wound  of 
a  eompoond  fracture  the  surgeon  should  watch  vigilantly  for  any  indication 
vf  burrowing  matter,  and  give  it  instant  vent. 

Irregularities  occiu*  in  all  these  processes,  whereby  special  cases  are  made  Irregular 
to  differ  from  that  which  is  regarded  as  the  typical  course  of  each  kind  of  ^^^^^' 
union.  The  chief  of  these  irregularities  which  needs  notice  here  is  the  absorp- 
uoii  which  sometimes  goes  on  in  the  neighbouring  bone  contemporaneously 
with  the  union  of  the  line  of  fracture  itself.  This  is  often  seen  in  thin  papery 
(•ones  like  those  of  the  orbit  (see  Injuries  of  the  Head).  And  it  is  often 
uuticed  that  frtu^tures  of  the  base  of  the  skull,  though  they  may  unite,  do  so 
Very  imperfectly,  and  that  parts  of  the  fissure  are  often  wider  when  the  repair 
>  complete  than  they  were  at  the  time  of  the  injury. 

The  arrest  of  the  process  of  union  at  any  stage  will  lead  to  the  various 
f  Tius  of  ununited  fracture,  as  will  be  obvious  from  the  sequel. 

The  usual  period  for  the  union  of  each  fracture  is  specified  m  treatmg  of  Delayed 
rftch.     But  it  must  be  understood  that  these  periods  are  averages  only.  "'"°°- 

Various  disturbances  of  health  may  cause  delay  in 
union — such  as  acute  diseases,  as  fever,  or  chronic  affec- 
tions, as  scurvy,  possibly  syphilis,  and  frequently  disease 
of  the  kidneys  leading  to  a  phosphatic  state  of  the 
urine. ^  All  such  causes,  however,  allowing  the  reality 
of  all  of  them  (which  is  a  matter  of  considerable  doubt), 
are  rare ;  far  more  commonly  the  union  of  fracture  is 
delayed  or  prevented  by  injudicious  treatment,  as  by 
tight  bandaging,  obstructing  the  blood-supply,  or  the 
other  extreme  of  negUgent  apposition,  allowing  move- 
ment. But  cases  of  delayed  miion  are  met  with  in  which 
no  such  cause  can  be  traced,  where  the  patient  seems 
to  be  in  his  usual  health,  and  the  fracture  to  have  been 
properly  treated.^ 

In  such  instances  of  delayed  union  the  indications  for 

treatment  are  obviously,  in  the  first  place,  to  examine  the 

'  f  (•<rft"1ink)ii)  oi    patient's  local  and  general  condition,  with  a  view  to  cor- 

J  '-Mui  "l^Meoo^'feer*     J*®ct  alkalescence  of  urine  by  the  exhibition  of  mineral 

N'».  »ij^  acids,  to  neutralise  the  syphihtic  condition  by  mercury  or 

•  "lide  of  potassium,  and  to  improve  the  general  health  by  fresh  air  if  possible. 
Tli^  local  condition  must  be  improved  by  correcting  any  obvious  defect  in  the 
Apparatus  employed,  and  by  gently  rubbing  or  shampooing  the  parts  around 
'  >  fracture.  Some  fractures  of  the  lower  limb,  which  have  remained  movable 
*^  voiid  the  usual  time,  will  unite  if  the  patient  is  allowed  to  get  up  and  move 
'•  'M  a  little  with  the  limb  in  a  splint  firm  enough  to  prevent  it  from  bend- 

'  VnrgOAnej  and  lactation  are  said  sometimes  to  retard  union,  though  they  certainly  do 

'  9/innionly  do  eo,     Tho  subject  is  discusMed,  and   several  interesting  cases  quoted,  in 

**  nv,  'Contribations  to  Practical  Surgery,'  pp.  26,  28.     The  cutting  off  of  the  blood- 

•  jjHy  throQcrh  the  nutrient  artery  is  also  l^elieved  by  Mr.  Curling  to  retard  union  ('Me<l.- 
'  <  r.  Trmofi./  toL  xx.).  And  Mr.  Callender  has  pointed  out  the  frequency  of  obstruction  of 
'  •■  nam  rrin  from  contusion  in  the  injury,  causing  oedema,  as  a  condition  involving  delay 
'  *i^  onion  of  the  feicture  (*  Med.-Chir.  Trans.,'  vol.  li.  p.  162). 

'  Ob  the  far  greater  frequency  of  the  local  causes  of  non-union,  especially  btul  treatment, 

•  -*t  the  constitutional,  seo  Callender,  op.  cit.     Simple  fractures  appear  to  remain  ununited 
^'  uore  eonimonly  than  similar  compound  fractures  do. 
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iiig,  yet  not  so  tight  as  to  make  it  swell.  Li  otlier  cases  (wliether  iu  the 
Tipper  or  lower  limb)  miion  may  be  procured  by  fixiug  the  two  fragments  in 
an  apparatus  made  of  two  parts  movable  on  each  other,  aiid  provided  with  a 
screw  and  ratchet,  by  which  tlie  fragments  can  be  pressed  together.  The  aim 
of  all  these  dences  is  to  excite  a  little  more  action  in  the  parts,  aud  thus 
stimulate  the  fractured  ends  to  throw  out  bone. 

By  some  such  means  as  tliese  union  may  be  procured,  eveu  after  consider- 
able delay,  when  there  is  no  definite  obstacle  to  it.  There  will  still  remain 
a  small  proportion  of  cases  iu  which  the 
fragments  continue  permanently  uauuited — 
at  least  by  bone — and  therefore  are  freely 
movable  on  each  other. 

This  takes  place  in  one  of  tlu^e  ways, 
i.e.  the  fragments  are  either  unit«d  by  a  soft 
material  (which  is  sometimes  called  liga- 
mentous union  I  or  by  a  false  joijit ;  or  they 
are  truly  ununited,  i.e.  are  in  no  apposition 

The  first  fonn  of  ununited  fracture  is 
seen  in  fig.  SO,  and  a  comparison  of  iig.  Sii 
will  show  its  striking  similarity  to  the  con- 
dition of  a  provisional  calhia  before  ossifica- 
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tion.  Sometimes,  indeed,  in  tliese  cases  of  soft  union  there  is  a  regular 
provisional  callus  enclosing  tlte  broken  ends  in  a  splint  or  ferule,  just  an  is 
seen  in  animals,  and  possibly  containing  fibro -cartilage.  This  soft  or  liga. 
mentouB  union  is  the  most  common  condition  of  ununited  fracture. 

Another  form  of  the  lesion  is  that  whicli  is  shown  in  fig.  S7,  in  which  hy 
the  movement  of  the  two  parts  of  the  fracture  on  each  other  a  faUe  John 
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I '  pseadarthrosis  * )  has  been  formed  in  the  centre  of  the  soft  uniting  medium, 
>^hich  then  takes  the  form  of  a  more  or  less  regular  capsule.^ 

Again,  the  broken  ends  may  be  in  no  apposition  at  all.  A  familiar  example  True  non- 
L<  that  of  a  fracture  of  the  patella,  where  the  fragment  is  sometimes  drawn  far  ""*^"- 
np  the  thigh,  and  is  quite  unconnected  with  the  part  which  remains  attached 
to  the  tibia.  Fig.  88  shows  another  example  of  something  of  this  kind.  In 
iliat  preparation,  however,  though  the  upper  ends  of  the  lower  fragments  are 
ill  no  connection  whatever  with  the  lower  ends  of  the  upper  fragments,  yet 
these  latter  have  an  imperfect  fibrous  connection  to  a  lower  part  of  each  lower 
fratnnent,  so  that  it  may  be  said  that  some  attempt,  though  very  imperfect  and 
iLeffectual,  has  been  made  to  re-establish  the  solidity  of  the  limb. 

It  is  not  easy  during  life  to  give  a  confident  opinion  as  to  the  exact 
anatomical  condition  of  a  case  of  imunited  fracture ;  but  if  the  fractured  ends 
ATk  widely  separated,  and  no  motion  of  one  is  produced  by  moving  the  other, 
we  may  suspect  entire  non-union ;  if  they  move  freely  on  each  other  with 
v'ntin^,  or  pseudo-crepitus,  like  that  felt  in  an  old  rheumatic  joint,  we  conclude 
that  the  case  is  probably  one  of  false  joint ;  if  they  are  more  or  less  freely 
movable  on  each  other,  but  without  grating,  we  may  put  it  down  as  probably 
an  instance  of  ligamentous  union,  remembering  also  that  this  is  by  far  the 
!i  <.«t  common  condition,  as  it  is  also  the  most  favourable  for  treatment. 

In  cases  of  true  non-union,  and  frequently  in  those  of  false  joint,  the  frag- 
iifrnta  are  greatly  atrophied,  as  shown  in  the  figures ;  in  some  rarer  cases  of 
id^  joint  they  may  be  enlarged. 

The  treatment  of  ununited  fracture  must  be  regulated  in  the  first  place  Treatment. 

'  >  the  utility  of  the  limb,  and  in  the  next  place  by  the  age  and  health  of  the 

r4tient.     The  former  varies  very  greatly.     Thus  fig.  87  shows  a  case  in  which 

til*-  fibula  having  remained  unbroken  (or  having  united),  and  having  also 

i^*ome  sufficiently  hypertrophied  to  bear  the  weight  of  the  body,  the  leg  was 

^>  uf^ful  that  the  patient  could  earn  his  living  by  walking.     In  such  a  case  it 

1  ^  needless  to  say  that  there  is  no  motive  for  surgical  interference.    Mr.  Prescott 

Howett  told  me  of  a  case  which  he  had  seen  in  private,  where  a  lady  had  an 

:h  inited  fracture  of  the  femur.     This  was  most  freely  movable  when  she  lay 

i  wn.  bat  when  she  stood  up  the  two  fragments  locked  together  in  such  away 

'..It  she  could  walk  fairly  well,  though  with  a  limp.     In  such  a  case,  and  in 

*iri  generally,  when  the  patient's  life  is  not  made  wretched  by  his  infirmity, 

:  I*  better  to  avoid  any  serious  operation,  for  all  such  operations  involve  a 

.-^id  deal  of  danger.    All  operations  on  the  upper  limb  are  both  more  Ukely 

*'  «>iieeeed  and  much  less  dangerous  than  similar  operations  on  the  lower  ex- 

'•-uiity.     As  there  is  no  absolute  separation  between  cases  of  delayed  union 

:  'i  those  of  non-union,  it  is  better  to  treat  every  case  when  first  seen,  if  at 

V  reaBonable  period  after  the  injury,  by  the  milder  measures  which  have 

»*u  recommended  in  cases  of  delayed  union.    I  have  seen  judicious  apposi- 

*  D  and  mutual  pressure  of  the  fragments  on  each  other  by  means  of  a  rack- 

•'.dpinlon  apparatus  successfully  employed  in  such  cases.     Shampooing  the 

%K,  iiligfat  rubbing  of  the  fragments  on  each  other,  occasional  slight  infiam- 

'  .ition  set  np  by  blisters  and  other  means,  have  been  recommended.     Mr. 

Tcomaa   speaks  of  having  cured  ununited  fractures  by  striking  the  parts 

^:th  a  mallet.'    And  of  course  careful  attention  to  the  general  health,  and 

'  There  b  an  iDt«re«ting  prp|)nrution  in  the  Museum  of  the  College  of  Surgeons  showing 
.  '.i^mop  lorim  liodiefi  (* loose  cartilages')  in  one  of  these  false  joints.     See  *  Syst.  of  Surg.' 
■    *•!.  rol.  i.  p.  441. 
*  LiTeri«x»l  and  Manche*«ter  Keport«,  1876,  p.  27. 
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especially  the  condition  of  the  urine,  is  understood  to  be  a  necessary  prelimi- 
nary to  all  kinds  of  treatment. 

If  these  means  fail,  and  if  the  loss  of  power  is  not  grave  enough  in  the 
surgeon's  judgment  to  justify  his  exposing  the  patient  to  any  risk  of  his  life, 
or  if  tlie  patient  is  in  such  a  condition  of  health  that  he  can  hardly  be  ex- 
pected to  survive  the  operation,  the  case  must  be  abandoned,  with  such  pallia- 
tion as  an  apparatus  can  provide. 

In  cases,  however,  which  are  more  hopeful  as  far  as  the  patient  is  concerned, 
and  where  the  infirmity  is  grave  enougli  to  justify  the  risk,  the  surgeon  must 
very  carefully  examine  the  relations  of  the  fragments  to  each  other ;  their  con- 
nection, as  far  as  he  can  make  it  out,  their  size,  and  the  possibility  of  bringin*; 
their  ends  into  apposition  by  extension.     He  then  has  the  clioice  of  a  great 

SuiKsutA-      number  of  expedients.     There  are  cases  of  false  joint  in  which  the  cavity 

MTapinKof  between  the  fragments  may  be  obliterated  by  scraping  the  ends  w^ith   a 

the  endB.  tenotomy- knife,  keeping  them  afterwards  at  rest  in  the  natural  position  ;  and 
other  cases  where  union  seems  to  be  prevented  by  some  piece  of  muscle  or  ifuscia 
which  has  got  between  the  fragments,  and  where  a  similar  operation  will  suc- 
ceed.  There  are  cases  ( apparently  both  of  false  joint  and  of  hgamentous  unioi  i ) 

S^ton.  where  ossification  has  ensued  on  the  passage  of  a  seton  between  the  ends,  which 

should  not  be  allowed  to  remain  in  much  above  a  week.  The  measure  appears 
to  have  had  httle  success  in  England.  Dr.  Norris,  however,  says  of  it  that 
*  results  in  America  have  proved  it  one  of  the  safest,  least  painful,  and  most 
efficacious  of  the  numerous  operations  that  are  performed  for  the  cure  of 
pseudarthrosis  *  (op.  cit.  p.  90).  .Sometimes  the  surgeon  has  cut  down  on  the 
fractured  ends  in  order  to  pass  the  seton ;  but,  as  a  general  rule,  when  a  seton 
cannot  be  passed  without  a  previous  exposure  of  the  bone,  the  probably  more 
effectual  and  certainly  less  dangerous  expedient  is  adopted  of  drinug  ivory 

Ivory  pegs,  pegs  into  the  fragments,  as  recommended  by  DiefTenbaeh.  The  fragments  art* 
sufficiently  exposed  to  drill  holes  into  them,  and  tlien  into  these  holes  ivory 
pegs  are  driven,  and  the  projecting  ends  cut  o£f.  The  biuied  part  excites  an 
effusion  of  bone  around,  and  by  such  effusion  the  fracture  is  imited,  much  as  it 
is  by  the  periosteal  bridge  of  bone  figured  on  p.  119.  The  buried  part  of  tht- 
peg  sometimes  makes  its  way  out,  sometimes  perhaps  is  absorbed,  and  pro- 
bably is  sometimes  encapsuled,  and  remains  as  lodged  bullets  do.  The  numlHT 
of  pegs  to  be  driven  into  eacli  fragment  will  depend  on  the  size  of  the  bone,  and 
other  circumstances.  Mr.  Erichsen  speaks  of  having  successfully  used  fivt- 
pegs  in  a  fracture  of  the  humerus.     Mr.  Bickersteth  has  used  copper  nails  in 

Drilling.  tlie  same  way,^  or  has  driven  a  drill,  tlie  end  of  which  is  removable,  from  ouv 
fragment  ui to  but  not  through  tlie  other,  and  left  the  drill  in  the  bone  until 
it  fell  out.  If  one  drill  be  not  enougli  to  support  the  fragments,  two  or 
even  more  can  be  employed,  a  plan  which  has  the  advantage  of  requiring  no 
external  mcision.  The  drills  are  simply  driven  in  from  the  surface  of  tiit» 
body. 

Mftiii  Another  plan  is  to  drive  a  metal  suture  from  one  end  into  the  otlier  h\ 

means  of  the  drill,  which  is  made  to  perforate  both  fragments  obliquely ;  *  but 
this  is  commonly  combined  with  the  next  plan,  viz. : 

Ue*rtion  To  cut  down  on  the  fracture  and  to  remove  a  slice  from  either  fraguu»nt. 

after  which  the  ends  may  l)e  wired  together,  if  the  8urgiK)n  thinks  right.     Mr. 
Mason  suggests  that  a  needle  may  be  driven  through  the  ends,  and  the  win*  r«  *.t 

*  •  M«l.-<'liir.  Tnuis.*  vol.  xhii.  p.  115,      Sw  alw  Mr.  Hiirn  pAper  in  Livrr|Kx>l   :\t„\ 
MnndusttT  R^-jK^rtw,  1876,  p.  64. 

*  MuHim,  '  Mwl.-t'hir.  Tnin**/ vt»l.  liv.  p.  313.     Thonuui  on  *  Fractures  of  iho  Lower  Jai*  / 
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in  a  loop  or  figure  of  8  round  the  needle,  and  this  may  be  necessary  when  the 
purfaces  are  very  oblique,  otherwise  the  simple  insertion  of  a  peg  or  pin  is 
safficient  to  keep  the  fragments  in  apposition. 

The  late  Mr.  Jordan  of  Manchester  suggested  the  sub-periosteal  resection  of  Sub-perios- 
the  fragments,*  a  tube  of  periosteum  being  dissected  up  first,  and  the  portions  tion.  ^^^' 
nf  l)one  removed,  as  far  as  possible  bare  of  periosteum ;  and  though  this  may 
r.ot  always  be  practicable,  yet  there  is  no  doubt  of  the  desirabihty  of  saving  any 
ptriostemn  which  can  be  recognised  and  separated  from  the  bone. 

Lately  an  operation  has  been  described  by  Professor  Nussbaum  of  Munich  Transpian- 

in  a  case  of  non-union  of  the  ulna,  the  result  of  loss  of  bone  from  gunshot  bone."  ^ 

&ucture,  w^hich    he  denominates   'transplantation  of  bone.'^     It  consists 

e-^ntially  in  catting  off  from  the  rest  of  the  bone  a  portion  of  its  external 

iirll  covered  by  the  periosteum,  and  leaving  this  shell  of  bone  attached  to  the 

remainder  by  means  of  the  periosteum  covering  its  terminal  extremity,  which 

>  to  be  carefolly  preserved  from  injury,  since  it  is  the  medium  of  the  future 

r-  pair.    The  semi-detached  and  now  quite  movable  bone  is  next  displaced  into 

tlitr  <?ap  in  the  same  way  as  a  flap  of  skin  is  twisted  in  a  plastic  operation  and 

i\^\  in  the  indurated  soft  tissues  of  which  the  gap  is  formed.     The  uniting 

l:.'ament  and  the  atrophied  ends  of  the  fracture,  together  with  the  cartilaginous 

rilrous  ?]  tissue  which  covered  them  are  removed,  as  being  in  the  way.     This 

^.ration  could  only  be  attempted  in  cases  where  the  separation  between  the 

b:nnents  is  unusually  great :  and  its  utihty  must  be  tested  by  further  ex- 

wnence. 

After  all  operations  for  ununited  fracture  it  will  be  recollected  that  careful 

•  pport  in  a  firm  sphnt  or  case  of  leather,  plaster  of  Paris,  or  other  material 
o>  indispensable. 

There  are  many  cases  where  subcutaneous  section  of  the  muscles  which  dis- 
.  W  the  fragments  must  be  added  to  the  other  operative  proceedings. 

Finally,  there  are  cases  so  complicated,  or  of  such  long  standing,  or  where  Ampuia- 
.' vioQB  operations  have  so  far  failed,  that  amputation  may  be  best.  ^^^°' 

The  fracture  may  have  united  by  bone,  but  with  considerable  deformity  Vicious 

•'Hosaof  the  functions  of  the  hmb.   The  various  kinds  of  viciowsttniow  spoken  ""*°"* 

fare  union  of  two  contiguous  bones,  union  with  displacement,  and  projection 

' '  ^e  of  the  frtigments.  The  first  and  last  may  be  summarily  dismissed.  Union 

^  two  contiguous  bones  is  of  no  importance  in  the  ribs,  and  of  comparatively 

'--•*-  in  the  leg.     In  the  forearm  it  has,  in  one  recorded  case,  been  held  to 

•'ifj*  the  resection  of  the  bone.'    Projection  of  one  of  the  [fragments,  or 

■  ^bly  of  a  comminuted  piece,  is  to  be  dealt  with  Hke  any  other  exostosis, 

'  ^heu  sofiSciently  inconvenient  the  projecting  piece  must  be  removed.   But 

'•*  cases  we  are  ordinarily  called  upon  to  treat  are  those  in  which,  from  neglect, 

'  I  onmliness  on  the  part  of  the  patient,  or  from  yielding  of  the  union  after 

ymtd  core,  the  deformity  has  either  never  been  corrected  or  has  recurred, 

'  'ht  limb  is  more  or  less  entirely  useless.     Such  cases  are  by  no  means 

'•lw«.   If  only  a  short  time  has  elapsed  after  the  injury  the  deformity  will 

"^n  jield  to  extension  by  the  pulleys,  combined  with  firm  pressure  on  the  part, 

^^^  chloroform ;  or  it  may  be  reduced  more  gradually  (as  bent  bones  are 

--ildhood)  by  pressure,  with  pads,  &c.,  on  the  angle  ;  the  pressure  being 

•  **::oius€d  by  a  splint  on  the  opposite  side  of  the  limb.     In  many  cases  re-   Rc-fracture 

uf  bone. 

*  'Trait ♦•men t  des  Psowlarthroses  par  rAutopIastie  p^riost ique,'  Paris,  1860. 
'  *loo<l.  Mfrd.  Becord,'  March  31,  1875. 

•  By  Oanleil,  quoted  hy  Malgnigne,  p.  272,  Packard's  translation. 
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fracture  of  the  limb  in  justifiable,  and  in  almost  all  in  which  it  is  indicated  the 
attempt  may  be  made  with  impunity.  The  danger  of  producing  fresh  fracture 
at  the  wrong  place  is  so  slight  that  it  need  hardly  be  taken  into  account. 
Mr.  Bkey^  has  shown  that  even  the  smaller  bones,  such  as  the  radius  or  the 
fibula,  are  not  easily  broken,  even  when  out  of  the  body,  by  the  utmost  force 
which  a  strong  man  can  exert ;  and,  when  covered  by  soft  parts,  they  would  l>e 
still  less  easy  to  break ;  while  the  larger  bones,  on  which  the  attempt  is  usually 
made,  the  femur  or  tibia,  are  of  course  quite  secure.  But  at  the  seat  of  fracture, 
and  especially  in  cases  of  vicious  union,  the  uniting  material  remains  long  im- 
perfectly ossified,  and  will  give  way  in  some  cases  more  than  a  year  after  the 
injury.  I  have  seen  the  femur  re-&actured,  thirteen  months  after  the  acciden t. 
with  perfect  ease.  The  operation  is  a  very  simple  one.  The  limb  is  brought 
over  the  edge  of  the  table  a  little  beyond  the  fracture ;  its  upper  part  is  steadied 
by  assistants,  and  the  surgeon  leans  on  it  with  all  the  force  he  can  exert  till 
it  gives  way,  changes  of  position,  rotation,  &c.,  being  employed  as  may  l>e 
necessary.  Mr.  Skey  says,  *  the  act  of  disuniting  the  bone  is  effected  by  slow 
laceration  rather  than  by  a  snap  or  fracture  ;  *  in  fact,  its  possibility  depends  on 
the  ossification  of  the  callus  being  incomplete.  After  it  has  been  effected  tlie 
limb  must  be  extended  as  nearly  as  possible  to  the  original  length,  by  pulleys 
if  necessary,  and  fixed  by  splints  in  that  position. 

There  may  be  cases  in  which  the  surgeon  may  think  it  right  to  divide  a 
fracture  perfectly  united,  but  in  a  \'icious  position,  at  any  time  after  the  injury, 
and  when  the  bone  can  no  longer  be  re-fractured.  This  may  be  done  either 
by  direct  incision'^  or  by  subcutaneous  section,  as  is  done  in  vicious  ankylosis 
of  joints  (see  below,  the  section  on  ankylosis) ;  or,  as  has  been  ingeniously 
suggested  by  Langenbeck,^  the  projecting  portion  of  the  bone  may  first  he 
considerably  weakened,  by  boring  a  large  hole  through  it,  and  extending  tlii^^ 
hole  by  means  of  a  keyhole -saw  till  only  a  bridge  remains  on  either  side. 
Then  the  wound  is  dressed,  and  the  limb  put  into  a  plaster  of  Paris  spliiit, 
luitil  it  has  liealnl,  when  the  weakened  part  is  easily  fractured  and  put  straight, 
and  there  remains  only  a  simple  fracture  to  treat. 
Piiinfiii  The  united  bones  may  be  in  proper  position,  or  nearly  so,  and  yet  the  liuih 

may  be  almost  useless  from  inflammation  of  the  bones  or  neighbouring  parts,  or 
from  mattuig  together  of  the  tendons  or  other  structures.  These  complications 
must  be  treated  on  ordinary  principles.  But  there  are  cases  in  which  lar^re 
nerve-trmiks  (e.g.  the  musculo- spiral,  or  the  brachial  plexus)  are  involved  iu 
and  compressed  by  the  callus,  or  by  some  detached  fragment,  and  so  tlie 
limb  may  be  paralysed.  Cases  are  on  record  in  which  this  untoward  evviit 
has  been  remedied  by  cutting  away  the  superfluous  bone,  or  callus,  and 
freeing  the  nerve -trunk.  Such  a  case  was  Oilier 's,*  in  which  the  musculo- 
spiral  nerve  was  liberated  from  pressure,  and  D^lens*,*  in  which  the  brachial 
plexus  and  subclavian  artery  were  the  parts  compressed. 

DISLOCATION. 

The  word  *  dislocation,'  when  used  by  itself  in  surgical  works,  is  intend«.Ml 
to  signify  the  forcible  displacement  of  one  articular  surface  of  a  joint  from 
another.  Other  organs  also  are  subject  to  dislocation  ;  thus  dislocation  of  t)i^ 

*  *  Mrtl.-Chir.  Tnui*.'  vol.  xlii.     A  iin»*t  valiuiMe  |>iiptT  on  Ihi^  juiUject. 

•'  Sco  Li>t«r,  'Brit.  Mini.  Jounml/  (Vi.  31.  1868,  p.  462. 

»  'Lon.l.  M«-<1.  Rooord.'  Mnnh  31.  187.5.  p.  198. 

«  MJar.  hvUV  18.36.  \k  .>!.).     •  Niw  Svil.  Soc.  Hii-nn.  Rttnwii«rt,'  186.:-6.  \\  294. 

»  •I^mit.'  Nov.  19.  1881. 
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lens  and  of  ilie  testicle  are  spoken  of,  but  in  such  cases  the  name  of  the  dis- 
placed organ  is  always  added.  Dislocation  of  joints  also  occurs  as  a  conse- 
quence of  disease  (pathological  dislocation,  frequent  in  the  knee  and  hip),  and 
sometimes  as  the  result  of  malformation  (congenital  dislocation).  Traumatic 
or  true  dislocation  may  be  complete — i.e.  where  no  portions  of  the  two  articular 
surfJEioes  are  in  contact — or  incomplete,  when  a  part  of  one  still  remains  applied 
to  the  articular  surfieu^e  of  the  other  bone.  When  the  bone,  besides  being 
(Usloeated,  is  exposed  by  a  wound,  the  dislocation  is  said  to  be  compound. 
It  is  universal  in  modem  surgical  works  to  describe  dislocation  as  being  of  the 
more  movable  bone,  or  of  that  bone  which  is  situated  farthest  from  the  trunk, 
but  in  the  older  writers  this  rule  is  not  followed.  Thus  Sir  A.  Cooper  de- 
scribed the  dislocations  of  the  ankle  as  being  of  the  tibia  and  fibula,  which  are 
now  described  as  dislocations  of  the  foot.  This  difference  of  nomenclature 
of  course  reverses  the  direction  in  which  the  part  is  said  to  be  dislocated, 
since  a  displacement  which,  if  described  with  reference  to  the  leg,  is  inwards, 
Ufcomes  outwards  when  the  foot  is  said  to  be  displaced. 

There  are  a  few  points  which  ought  to  be  mentioned  as  concerning  disloca-  General 
lions  in  general  before  the  individual  injuries  are  described.  The  signs  of  a  'y™?^"*'*- 
'i:>location  are,  loss  of  tlie  natural  shape  of  the  part,  loss  of  the  movements 
of  the  joint,  both  active  and  passive,  in  different  degrees,  and  alteration  of  the 
rtrlations  of  the  bony  prominences  to  each  other,  together  with  an  absence  of 
tLe  signs  of  fracture,  when  the  dislocation  is  pure  ;  but  it  is  not  uncommon 
f  »r  the  dislocation  to  be  accompanied  by  fracture  of  some  bony  process,  or  even 
of  the  shaft  of  the  bone  in  tlie  neighbourhood. 

Haviiif?  diagnosed  the  existence  of  dislocation,  the  surgeon's  aim  is  to   Reduction. 

n'iuce  it,  i.e.  to  restore  the  displaced  bone  to  its  natural  position.    As  a 

Zk-iwral  rule  all  dislocations  are  accompanied  by  more  or  less  laceration  of 

:!.«•  capsule  of  the  joint,*  of  some  of  its  special  ligaments  and  of  the  muscles 

.'.'•laud  it.  while  the  muscles  on  one  side  are  put  on  the  stretch  and  those  on 

:.*«:  other  side  shortened.     After  a  time  the  displaced  head  of  the  bone  con- 

tncts  adliesions  to  the  other  bones  and  to  the  parts  around,  and,  especially 

vlxere  there  has  been  much  motion  of  the  bones  on  each  other,  a  kind  of  new 

linMnJation  may  be  formed,  while  the  old  articular  cavity  may  be  more  or  less 

-^'Oipletely  filled  up.    The  obstacles  to  the  return  of  recent  dislocations  depend 

!•  tlie  resistance  of  the  displaced  muscles  or  ligaments,  on  the  interlocking  of 

.-  boDes«  or  on  the  interposition  of  the  capsule  or  some  of  its  accessory  struc- 

'  li^  between  the  dislocated  bone  and  the  cavity  to  which  it  is  to  be  returned. 

'•Imy  of  these  obstacles  are  more  easily  overcome  by  appropriate  manipulation 

'.'.An  by  force,  so  that  dislocations  of  the  hip,  for  which  it  used  to  be  thought 

•i  ^mry  to  exhaust  the  muscular  force  by  bleeding  and  antimony,  and  then 

'•  ^iM:  \'iolent  extension  by  means  of  pulleys,  are  now  usually  reduced  under 

'  .1  ^roform  with  extreme  fsicility  by  simply  disengaging  the  head  of  the  bone 

'u  its  acquired  position,  when  the  muscles  at  once  restore  it  to  its  natural 
If. 

In  old  dislocations  the  difiiculty  of  reduction  depends  on  the  fonnation  of 

.  •  »-»iou<>  between  the  two  bonefl,  on  the  permanent  contraction  of  the  short- 

^1  taoscles,  and  on  inflammatory  deposit  filling  up  the  old  articular  cavity, 

•  .leh  sometimes  renders  the  return  of  the  bone  impossible,  and  at  others 

■  Mr.  Eve  •le*cril»fs  a  case  of  complete  dislocation  of  the  shoulder,  in  which  the  ciipsulc 
•   (it  liuvrMffl,  hut  ftrippe<l  off  the  saipula  together  with  the  jwriosteum.     *  Med.-Chir. 
■    *    Uiii.  317. 

K 


I 


180  DISLOCATION. 

even  fills  up  the  cavity  altogether.  The  shape  of  the  displaced  bone  itself 
also  becomes  altered  by  pressure  or  by  inflammation. 

As  these  difficulties  increase  very  speedily  in  the  first  week  or  two  after 
the  injury,  it  is  of  the  greatest  importance  to  recognise  the  nature  of  tlie 
accident,  and  apply  the  appropriate  remedy  as  early  as  possible.  Wlien  a 
dislocation  has  existed  for  a  very  long  time  it  is  very  doubtful  whether  its 
reduction  is  physically  possible,  or  whether,  if  it  were  reduced,  the  limb  would 
gain  or  lose  in  utility. 

Wlien  a  dislocation  has  been  successfully  and  completely  reduced  the 
lacerated  capsule  and  muscles  quickly  heal,  and  everything  returns  to  a  con- 
dition of  health,  the  joint  regaining  its  normal  movements,  and  to  a  great 
extent  its  normal  stability,  but  often  not  completely,  for  dislocated  joints, 
and  particularly  the  shoulder  and  the  lower  jaw,  are  very  Uable  to  renewed 
dislocation  ;  and  the  oftener  they  are  dislocated  the  weaker  and  more  lax  the 
capsule  becomes,  and  the  more  easily  may  the  dislocation  be  reproduced. 
And  it  must  also  be  recollected  that  the  laceration  of  the  capsule  in  a  dislo- 
cation is  often  very  extensive — at  least  it  seems  so  from  experiments  on  the 
dead  subject — and  that  the  heahng  of  an  extensive  rent  in  a  structure  so 
lowly  organised  as  a  thick  aponeurosis  must  be  a  somewhat  slow  process ; 
so  that  for  a  time  which  it  is  not  very  easy  to  calculate  the  laceration  either 
remains  unhealed  or  so  weakly  united  that  it  may  easily  give  way  again. 
Hence  the  care  which  surgeons  always  exliibit  to  keep  the  joint  at  perfect 
rest  for  two  or  three  weeks  after  a  dislocation,  and  to  enjoin  on  the  patient 
great  caution  in  movement  and  the  wearing  of  some  retentive  apparatus  for 
a  considerable  time  after  this.  Want  of  care  and  sudden  motion  soon  after 
a  dislocation,  even  irrespective  of  any  violence,  will  very  often  reproduce  the 
dislocation,  which,  however,  is  always  easily  reduced.  So  also  m  old  dislo- 
cations which  are  liable  to  recur,  they  are  always  reduced  with  proportionate 
facility. 

Repair  of  n  remains  to  say  a  few  words  as  to  the  method  of  repair  in  wounds  or 

cartiiiige.  fractures  of  cartilage.  The  method  of  miion  of  fractures  is  best  studied  in 
those  of  the  costal  cartilages  and  those  of  the  articular  cartilage  of  the  femur, 
which  is  so  often  mvolved  in  the  fractures  which  run  into  the  knee-joint. 
The  uniting  medium  seems  to  differ  somewhat  in  accordance  with  the  different 
qualities  of  the  cartilage  involved.  Thus  the  costal  cartilages,  which  are 
naturally  prone  to  ossify,  unite  very  commonly  by  bone.'  or  by  a  mixture  of 
bone  and  cartilage.  Fracture  of  articular  cartilage  is  usually  very  slow  of 
healing,  and  the  cartilage  is  found  unchanged  close  to  the  seat  of  fracture  ; 
ultimately  the  breach  of  surface  is  usually  repaired  by  a  layer  of  fibrous  tissue 
or  by  a  mixture  of  fibrous  tissue  and  cartilage.'  In  wounds  of  cartilage 
made  for  the  purposes  of  experiment  on  the  lower  animals  Dr.  Kedfem  has 

•  In  the  Museum  of  St.  GtH)r^<*''«  H<>«ipita1  are  thrco  KiKvimrnsi  of  fracturo  of  cost«l 
oartiUpfj*  (Ser.  I.  Now.  67.  68,  69),  all  united  l»y  lione.  Mr.  Polaiul  n-ft-rM  to  throe  in  ^r. 
Bartholomew^  Hospital  MuM*uni,  in  one  of  which  the  union  in  entirely  and  in  anntb^r 
partially  Ijony,  cartilafpe  Itein^r  mixe<l  with  the  Kme ;  in  the  third  the  fnioture  is  n*pftirt^l  !■> 
the  growth  of  a  new  cartilainoouff  Kuli«(tance. 

»  In  the  Mtmeum  of  St.  (teorjre'u  Hospital  (I.  193)  is  the  pn»]THration  of  a  frarttir.* 
running;  into  the  knee-joint,  retvivwl  twenty-eight  dnyt*  In-fore  the  patii'nt's  death.  *  On  t  in- 
art  ieular  Mirfttce  a  thin  layer  of  firm  fil»rinp,  of  a  li^ht  brown  o«»lour,  is  interjxwted  Wtwii  n 
the  cart ilngi noun  marpiuM  of  the  fnu*ture,  the  curtilage  itnelf  having  iu»  yit  under»r»>ne  no 
change.'  A  pn'{iaration,  exactly  similar  to  this,  is  figur«l  in  the  section  on  fnicture  of  tl.i 
femur. 
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foand  that  the  resulting  changes  afifect  both  the  cells  and  the  intercellular 
substance,  though  only  to  a  slight  distance  from  the  seat  of  injury.  They 
display  a  very  strong  tendency  to  heal  without  any  further  destructive 
changes,  and  this  repair  is  brought  about  either  by  the  production  of  fibrous 
tissae  or  by  calcareous  deposit  leading  to  calcification  of  the  entire  cartilage. 
Dr.  Eedfem  describes  both  the  cells  and  the  intercellular  substance  of  the 
injured  cartilage  as  taking  part  in  the  production  of  the  fibrous  tissue,  the 
intercellular  substance  fibriUating  and  becoming  replaced  by  a  material  exactly 
resembling  white  fibrous  tissue,  while  the  cartilage-cells  increase  in  size,  and 
tlieir  nuclei  give  place  to  a  number  of  corpuscles.  Then  the  wall  of  the  cell 
becomes  identified  with  the  hyaline  intercellular  substance  and  the  corpuscles 
are  set  free,  and  while  the  hyaline  substance  is  becoming  fibrillar  and  form> 
ing  the  white  fibrous  substance,  the  corpuscles  are  developed  into  the  nuclear 
or  elastic  fibres.^ 

From  these  researches  Dr.  Redfem  concludes  that '  uncomplicated  lesions 
of  cartilages  (especially  such  as  have  been  artificially  produced  in  the  lower 
animals}  manifest  a  very  decided  tendency  to  spontaneous  cure  by  the  pro- 
duction of  fibrous  tissue,  or  by  calcification  of  the  whole  cartilage  left  after 
the  injury ;  '  and  that  the  '  diseased  action  arising  from  circumscribed  de- 
struction of  the  articular  cartilages  of  the  lower  animals  evinces  no  tendency 
to  extend  to  tlie  remaining  parts  of  these  textures,  nor  to  involve  other  struc- 
tures, and  lead  to  serious  disease  of  the  joint.' 

Uncomplicated  lesions  of  cartilages  are  of  course  very  rare  in  the  himaan 
subject,  but  the  examination  of  specimens  such  as  that  above  referred  to 
from  St.  George's  Hospital  Museum  leads  us  to  believe  that  Dr.  Redfem's 
conclusions  are  true  in  the  main  when  appUed  to  the  human  subject ;  that 
i«  to  say,  that  cartilage  is  prone  to  repair,  and  that  the  disease  produced  in  it 
by  traumatic  injury  rarely  extends  far  from  the  part  injured. 

'  RcdferD.     Anonnal  nutrition  of  cartilage,  pp.  67  et  seq. 
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CHAPTER  VII. 


INJURIES   OF   THE    HEAD. 


Seriouj*  re- 
ftultt  Nonie- 
times  fol- 
low trivial 
injuries. 


(MaitAtfica- 
tion  of  in' 
jurien. 


i^omplica- 
ti(>n««. 


anatiuiiv  of 
the  scafp. 


Injuries  of  the  bead  are  matters  of  equal  importance  and  interest.  It  is  an 
old  and  good  rule  in  surgery  *  never  to  look  lightly  on  any  injury  of  the 
head,  however  trifling  it  may  appear.'  Very  grave  anatomical  lesions  may 
have  been  produced  by  injuries  which  appear  trivial.  Cases  are  reconled  in 
which  a  weapon  has  passed  deeply  into  the  brain,  through  the  papery  bones  of 
the  orbit,  and  has  left  a  fragment  there,  and  the  man  has  gone  about  his 
business  thinking  he  had  only  received  a  scratch  on  the  eyelid,  till  inflam- 
mation of  the  brain  has  set  in,  and  the  foreign  body  has  been  found  after 
death.*  So,  again,  a  slight  tap  on  the  skull  may  possibly  cause  rupture  of 
a  large  vessel  or  laceration  of  the  brain,  followed  by  fatal  hsemorrhage  or 
inflammation.  And  again,  lesions  really  very  shght  in  themselves  may  be 
followed  by  the  most  alarming  and  even  fatal  consequences.  I  once  saw  a 
man  who  was  in  hospital  for  a  small  sebaceous  tumour  of  the  scalp.  The 
surgeon  under  whose  care  he  was  had  forgotten  the  case  and  overlooked  the 
man  for  some  days.  One  day  he  happened  to  come  into  the  ward  where  the 
man  was  sitting,  who  got  up  and  reminded  him  of  his  inadvertence.  The 
surgeon  apologised,  took  out  his  pocket-case,  made  a  little  incision,  and 
H<|ueezed  out  the  tumour  in  an  instant.  The  patient  thanked  him  and  went 
to  his  seat  again.  But  in  ten  days  he  was  dead  of  pycemia.  And  everyone 
must  have  seen,  botli  in  public  and  private  practice,  cases  in  which  very 
slight  injuries  of  the  head  have  set  up  frightful  attacks  of  erysipelas,  or  have 
been  followed  by  brain -symptoms  quite  disproportionate  to  their  apparent 
gra>'ity.  Therefore,  though  these  mifortmiate  cases  are  comparatively  rare, 
they  must  be  home  m  mind  as  an  argimient  for  caution  in  the  treatment  and 
some  reserN-e  in  the  prognosis. 

Injuries  of  the  head  may  be  thus  divided : — i.  Simple  contusion  of  the 
soft  parts,  ii.  Scalp-wound  la)  without  exposure,  and  (b)  with  exposure  of 
bone.  iii.  Extravasation  of  blood  beneath  tlie  skull-cap.  iv.  Fracture  of  the 
skull,  simple  or  compound,  and  either  of  them  with  or  without  depression  of 
the  fractured  bone.  v.  Injury,  i.e.  contusion  or  laceration,  of  the  braui  and  its 
membranes,     vi.  Injuries  to  the  nerves. 

The  inflammatory  complications  of  such  injuries  are  erysipelas  and  diffuse 
hiflammation  of  the  soft  parts,  suppuration  within  the  skull,  inflammation  of 
the  brain  and  its  membranes,  and  Heniia  cerebri. 

It  may  In?  well,  in  coimnencing  tliis  subject,  to  recall  the  reader's  attention 
to  the  main  peculiarities  in  the  surgical  anatomy  of  the  scalp.  Tliey  are  as 
follows  : — 

1.  Tlie  skin  is  intimately  connected  to  the  tendon  of  the  occipito- frontal  is- 
(which  here  represents  what  in  other  regions  of  the  body  is  the  muscular 
fascia),  instead  of  being  separated  from  it  by  cellular  tissue. 

2.  The  larger  vessels  lie  immediately  beneath  the  skin.  i.e.  Wtween  it  and 
the  tendon,  instead  of  under  the  fascia,  as  in  other  parts. 

'  Several  mn'h  cix'*vi*  hnw  Inn-n  pnMi^lu-tl :  in  oiw  mM*  it  wh'«  t]\v  fiul  r>f  a  w.ilkiiiif-r-.iT  «. 
with  whi<'h  a  N»lili»T  wiw  fi'Tifinjf  with  hi**  CDiiinnle:  in  nnothiT  tht*  ferulr  of  hii  iinO«nr.» 
i*hi«'h  H  tf>»ty  ol«l  pcntlcnmu  jH)ktnl  into  the  vyv  uf  a  man  who  ntn  a^.tinnt  him  in  th«'  Mrtrt. 
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8.  The  tendon  of  the  occipito-frontalis  is  loosely  united  to  the  pericranium 
by  very  extensile  cellular  tissue,  and  is  perforated  by  small  arteries,  which 
nm  from  the  larger  vessels,  through  the  cellular  tissue,  to  nourish  the  peri- 
cranium. 

Consequently  (1)  wounds  of  the  skin  almost  always  involve  the  tendon 
also;  (2)  bleeding  from  the  large  arteries  is  generally  easily  commanded,  in 
cousequence  of  their  superficial  position  ;  (B)  in  diffuse  inflanunation  of  the 
scalp  the  thickness  of  the  part  is  often  enormously  increased  by  extravasated 
Imph,  and  such  extravasation  will  very  probably  strangulate  the  vessels 
nourishing  the  pericranium. 

I.  Contusion  of  the  scalp  gives  rise  usually  to  a  little  *  bump '  of  extra-  Contusion 
vasated  blood ;  but  in  children  it  is  not  uncommon  to  find  huge  extravasations  p^J^®  ^^^ 
which  may  sometimes  extend  over  the  whole,  or  over  one  side,  of  the  head, 
and  which  I  have  known  niistaken  for  abscess  the  result  of  disease  of  the 
bones.     But  the  uninflamed  condition  of  the  scalp  and  the  history  (if  this  can 
be  obtained)  will  sufficiently  guard  against  such  a  mistake.    These  collections 
of  blood  and  fluid  are  bounded  by  a  ridge  or  border  formed  of  condensed  tissue 
aiid  blood-clot.    In  smaller  contusions  this  ridge  is  very  often  confounded  with 
a  fracture  ;  and  it  must  be  allowed  that,  in  some  cases,  the  diagnosis  is  not 
All  easy  one.     But  generally  the  contusion  may  be  recognised  as  such  by  the  Diagnosis 
following  characters :  the  ridge  is  elevated  above  the  level  of  the  neighbouring  ^^  ^^^'' 
ioxmd  gkuU,  its  edge  is  somewhat  rounded,  its  outline  regular  and  usually  the  scalp 
rrwceiitic,  'and,  by  pressing  the  finger-nail  upon  it,  an  impression  may  per-  J^  *^*^" 
haps  be  made.     The  apparent  depression  within  the  ridge  will  probably  yield 
^'Efficiently  to  the  pressure  of  the  finger  to  allow  the  surgeon  to  feel  the  soimd 
>laill  below  it.     In  fracture  with  depression,  on  the  other  hand,  the  ridge 
▼Inch  appears  elevated  is  really  on  the  same  level  as  the  rest  of  the  skidl ;  its 
margin  is  sharp  and  irregular,  and  its  direction  very  variable.     If  in  the  de- 
pr^sed  part  any  bone  can  be  felt,  it  will  most  likely  be  loose. 

The  only  question  of  treatment  which  occurs  is  in  the  large  extravasations 
"f  cluldhood.  In  these  cases  the  extravasation  is  situated  between  the  peri- 
<mniuni  and  occipito-frontalis  tendon — not  beneath  the  pericranium,  as  in 
o^[4udiematoma,^  and  therefore  it  may  increase  to  any  size ;  and  I  have  heard  of 
but  not  seen)  a  case  in  which  pulsation  was  present  in  it,  communicated  from 
*he  temporal  artery.  If  haemorrhage  is  going  on  actively  it  may  be  justifiable 
*o  cut  down  and  look  for  the  wounded  vessel,  but  I  never  saw  a  case  in  which 
*hfTe  was  the  slightest  justification  for  such  a  measure.  In  the  instance  in 
^'' iich  tlie  temporal  artery  was  injured  it  was  tied  at  a  healthy  part  successfully. 
And  in  a  case  where  no  perceptible  improvement  followed  from  prolonged 
*  xfjectant  treatment  it  would  be  right  to  draw  off  the  fluid  with  an  aspirator. 
I'lt  generally,  with  patience  and  the  use  of  a  slightly  stimulating  lotion  or 
•^rnbrocation  (such  as  Lot.  Ammon.  Hydrochlor.  gr.  x  :  | j  ;  or  Tinct.  Amicae 
r.  L.  Aquie  ptes.  iv.-vi. ;  or  Liniment.  Ammoni®),  the  fluid  is  gradually 
a''*<<orbed,  and  the  part  returns  to  its  natural  size  and  appearance.  If  the 
•nrf*eon  has  been  tempted  to  puncture  such  a  collection  he  should  close  tlie 
pnii«tare  at  once  and  apply  pressure,  being  ready,  on  any  appearance  of 
.^-^ipparation,  to  open  it  freely. 

'  reptuilaeiDAtoma  in  the  name  giyen  to  a  blood-tumour  produced  on  the  skull  of  the 
'fant  iIoriDg  birth  hj  the  pressure  of  the  uterine  walls.     It  is  treated  of  in  works  on 
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Scalp-  II.  Scalp- wouiids  are  generally  contused,  and  in  severe  cases  heavy  flaps 

wound.  hang  down,  which  are  very  difficult  to  keep  in  place.  Sometimes  the  scalp  is 
ground  to  pieces  by  the  passage  of  a  wheel ;  and  very  often  in  scalp-wounds 
foreign  bodies  (dirt,  stones,  hair,  straw,  &c.)  are  embedded.  The  bone  is  very 
often  exposed,  and  not  exposed  merely,  but  is  usually  also  cut,  bruised,  or 
rasped  to  a  greater  or  less  extent,^  and  foreign  bodies  may  even  be  embedded 
in  it.  A  case  occurred  many  years  ago  at  St.  George's  Hospital  in  which  a 
man  was  sent  up  from  a  distance  with  a  scalp-wound  neatly  united  over  a 
portion  of  brick  which  had  been  driven  into  the  skull.  This  being  broken  off 
on  the  exact  level  of  the  skull  was  mistaken  for  a  piece  of  exposed  bone. 

There  is  not  very  often  formidable  bleeding  in  scalp- wounds,  for  the  reason 
above  stated.  At  least,  though  active  at  first,  it  generally  soon  subsides ;  nor 
is  there  much  difficulty  in  commanding  it  if  it  should  not.  If  the  arteries  are 
too  much  contused  to  be  tied  or  twisted  they  can  easily  be  compressed,  or,  in 
the  last  resort,  be  commanded  between  an  acupressure -needle  thrust  m  below 
them  and  a  ligature  above.  Bleeding  having  been  stopped,  and  all  dirt  and 
foreign  bodies  carefully  and  gently  removed,  the  wound  must  be  imited.  There 
is  an  old  traditional  horror  of  sutures  in  scalp- wounds  which  seems  to  me,  to 
say  the  least,  exaggerated  ;  and  I  never  hesitate  to  use  silver  sutures  when 
there  is  any  difficulty  in  keeping  the  wound  in  apposition.  There  is  no 
necessity  for  putting  them  in  deeply,  so  as  to  wound  the  tendon,  and  therefore 
no  justification  for  doing  so.  The  wound  should  then  be  so  dressed  as  in  the 
opinion  of  the  surgeon  is  best  calculated  to  produce  its  rapid  union  (see  Dress- 
ing OF  Wounds)  ;  for  in  every  scalp- wound,  whether  bone  be  exposed  or  no,, 
and  whether  that  bone  be  fractured  or  no,  rapid  union  is  the  main  point  by 
which  the  patient's  safety  is  ensured.  But  closing  a  wound  which  must  be 
reopened  afterwards  for  the  discharge  of  sloughs,  or  grit,  or  retained  matter,, 
tends  to  retard  instead  of  hastening  its  ultimate  union  ;  so  that  in  such  cases  it 
is  better  to  leave  the  wound  open  under  poultice  or  water-dressing.  Often » 
when  the  hps  of  the  wound  are  healthily  granulating,  but  the  bone  is  exposed 
below,  great  advantage  may  be  obtained  by  bringing  the  granulations  in  gentle 
apposition  with  straps  or  sutures,  and  sometimes  entire  '  secondary  adliesion* 
will  thus  be  obtained.  I  have  often  watched  large  exposed  bony  surfaces  to 
see  how  much  of  them  would  die,  have  frequently  been  lx)th  pleased  and 
surprised  to  see  that  no  necrosis  at  all  has  taken  place,  but  the  whole  expose<I 
bone  has  been  covered  in  by  granulations  ;  at  other  times  only  a  minute  scale 
of  bone  has  exfohated.  Things,  however,  do  not  always  go  on  thus  kindly,  and 
the  scalp-wound  may  easily  prove  the  starting-point  of  caries  or  necrosis  of  the 
bone, 
lomplica-  The  usual  complications  of  scalp- wounds  are  erysipelas,  either  of  the  com- 

tioiw—  jjjpj^  QY  Qf  ^jjg  cellular  variety,  and  suppuration  within  the  cranium.  Cutaneous 
erysipelas  is.  I  think,  the  rarer  form.  It  extends  to  the  face,  and  requires  only 
the  ordinary  treatment.  The  treatment  of  the  cellular  form  is  a  more  serious 
problem.  The  inflammation  originates  in  lesion  of  the  cellular  tissue  between 
tlie  tendon  and  the  pericranimn,  and  extends  often  with  great  rapidity  over  the 
whole  head,  causing  immense  oedema,  and  leading  ultimately  to  sloughing  lx>tU 
of  the  scalp  and  pericranium.'  It  begins  with  puffiness  and  slight  rednesn 
around  the  wound,  but  as  the  inflammation  is  ahnost  confined  to  the  cellular 

•  On  tlu'  cotiitequencuM  of  c«nituMon  of  the  cnitiiiil  UmeK  in  hOwljj-womuU  I  wouM  n-fcr 
tin*  rtMiltr  to  u  jNHHT  by  Dr.  Li«li'll  iu  the  'Am.  Journ.  M«l.  Sc.'  OctolnT,  1879. 

'Ill  om*  cn>*e  where  no  incisions  were  made  1  "ihw  the  whole  vertex  of  the  nkull  ex|x**<*%l 
l»y  .nlou^hiiig  HM  cleanly  an  if  the  miin  had  been  HOtil{K-«I  by  a  IU-<d  Indian. 
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tissue  the  redness  is  not  usuaUy  at  all  vivid.  The  oedema  extends  from  the 
wound,  accompanied  with  pain  in  the  head,  and  general  fever,  ushered  in 
U8u«llywith  rigors,  which  may  recur  more  or  lees  frequently ;  the  pulse  is 
rapid  and  often  weak :  the  tongue  white,  with  glazed  edge.  Matter  forms 
after  a  day  or  two,  and  the  bone  is  often  exposed  in  places  by  the  destruction 
of  the  pericranium.  Burrowing  of  matter  as  the  result  of  scalp- wound  is 
easily  to  be  distinguished  from  the  oedema  and  boggy  feeling  of  cellulo-cuta- 
ueons  inflammation,  since  it  is  confined  to  the  neighbourhood  of  the  wound 
and  gives  rise  to  far  less  severe  symptoms.  Nothing  here  is  required  usually, 
except  to  give  an  exit  to  the  burrowing  matter,  and  perhaps  pass  a  drain 
through  from  the  wound  to  the  opening  so  made. 

Patients  attacked  with  cellulo-cutaneous  erysipelas  generally,  or  at  any 
late  frequently,  are  those  whose  constitution  is  broken  down  by  intemperance, 
privation,  or  disease,  and  such  a  case  is  therefore  to  be  looked  upon  always 
with  anxiety.  They  seldom  bear  depletion,  or  even  deprivation  of  nourish* 
ment  or  stimulants,  so  that  anything  hke  copious  loss  of  blood  is  to  be  depre- 
cated. Still,  if  the  parts  are  tense  and  the  oedema  is  rapidly  advancing,  it  is 
absolutely  necessary  that  incisions  should  be  made,  and  that  boldly  and 
decisively.  For  the  patient  will  ultimately  save  blood  by  having  to  submit 
to  the  incisions  only  once,  rather  than  be  obhged  to  bear  a  repetition  of  what 
is  a  very  painful  and  depressing  operation.  Excluding,  then,  the  general 
treatment  of  the  case,  which  must  be  conducted  on  the  principles  laid  down 
ia  the  section  on  Erysipelas  (page  45),  and  which  in  our  hospitals  always 
tends  strongly  to  the  supporting  and  stimulant  method,  we  will  consider  only 
the  local  treatment,  and  mainly  the  question  of  incising  the  scalp.  I  have 
*ten  cases,  somewhat  threatening  at  first,  brought  to  a  successful  issue  without 
tny  incisions ;  so  that  unless  the  oedema  is  unusuaUy  acute  I  should  dissuade 
tay  hurry  at  first.  Li  the  first  place,  the  whole  scalp,  or  at  any  rate  all  the 
puffy  part  of  it,  must  be  cleanly  shaven.  The  original  scalp-womid  must  be 
Uid  open  freely,  which  is  done  with  the  least  pain  by  passing  the  finger  into  it 
'iowu  to  the  bottom  and  from  end  to  end,  and  then  a  warm  poultice  should  be 
Applied  to  encourage  discharge  and  relax  the  parts,  or  the  head  should  be 
fomented  with  warm  lead-and-opium  lotion  or  decoction  of  poppies.  K  this 
hjls  to  check  the  oedema,  which  is  nevertheless  not  very  great,  or  accompanied 
with  much  tension,  a  crop  of  lancet-punctures  may  be  made.  When  incisions 
VI;  manifestly  necessary  they  must  be  made  boldly  down  to  the  bone,  and  to  a 
diffident  extent  to  ensure  the  relaxation  of  all  the  tense  tissues.  But  no  one 
dicmon  should  be  of  any  great  length,  since  otherwise  some  large  vessel  must 
iieeesaarily  be  injured — about  1^  to  2  inches  is  the  limit  for  each  incision. 
They  should  run  directly  from  before  backwards,  and  any  large  vein  which  is 
^««fi  under  the  skin  should  be  avoided.  II  much  arterial  haemorrhage  occurs 
'.t  mujit  be  checked  before  the  patient  is  left.  Sometimes  the  bleeding  vessel 
>  eafiilj  twisted  or  tied,  and  occasionally  it  is  found  that  an  artery  has  been 
partially  divided  at  one  end  of  the  incision,  which  will  cease  bleeding  when 
tii«  incision  is  so  far  extended  as  to  complete  its  division.  But  if  the  arteries 
roQttuue  to  bleed,  yet  the  surgeon  cannot  find  them  in  the  mass  of  inflammatory 
tiodation,  tlie  wound  should  be  stuffed  with  lint,  on  which  presstu*e  may  be 
made  till  all  tendency  to  hiemorrhage  has  ceased.  The  lint  may  be  removed 
in  a  fierw  hours,  and  the  incision  will  answer  its  purpose  as  well  as  if  it  had 
(<««n  left  open  from  the  first.     A  poultice  afterwards  is  the  best  dressing. 

A  still  more  formidable  complication  of  scalp- wounds  and  other  injuries  intracra- 
of  the  head  is  the  formation  of  pus  in  the  interior  of  the  skull.    Left  to  itself  r^tion"^^^'" 
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such  suppuration  is  necessarily  fatal,  and  unfortunately  we  possess  only  very 
imperfect  means  of  treating  it.  The  cause  of  intracranial  suppuration  is 
more  commonly  a  scalp- wound  with  exposure  of  the  bone  than  any  other 
injury,  though  any  other  injury  may  be  followed  by  this  complication.  As 
ordinarily  occurring  the  sequence  of  events  is  this  :  the  skull-cap  is  exposed, 
and  its  external  table  more  or  less  contused  or  rasped.  This  is  followed  by 
inflammation  of  the  bone,  effusion  between  it  and  the  neighbouring  uninjured 
periosteum,  forming  a  *  puffy  tumour '  around  the  injured  part ;  inflammation 
of  the  diploic  tissue  and  of  the  internal  table,  and  inflammatory  effusion  fol- 
lowed by  suppuration  between  the  bone  and  the  dura  mater.  Inflammation 
may  also  be  propagated  to  the  arachnoid  cavity,  to  the  subarachnoid  space, 
between  the  hemispheres  and  the  falx  cerebri,  to  the  tissue  of  the  brain  or  to 
its  ventricles.  Finally,  the  inflammation  of  the  diploe,  and  of  the  large  venous 
sinuses  which  it  contains,  may  prove  the  starting-point  of  general  pyemia. 
It  is  obvious  that  some  of  these  conditions  are  incurable,  and  others  can  only 
be  cured  in  the  rarest  cases.  Abscesses  in  the  brain  have  been  successfully 
opened,*  and  they  are  usually  at  least,  if  not  always,  hmited.  Suppuration 
spreading  along  the  meshes  of  the  pia  mater  or  down  the  falx  cerebri  is  gene- 
rally too  much  diffused  to  allow  of  any  adequate  exit  being  given  to  it. 
Abscess  in  the  arachnoid  cavity  has  been  found  limited,  and  has  been  success- 
fully opened.^  But  when  the  surgeon  diagnoses  and  attempts  to  open  an  in- 
tracranial abscess  his  hope  is  to  And  a  limited  collection  of  matter  between 
the  bone  and  the  dura  mater.  It  was  to  the  occurrence  of  these  limited  ab- 
scesses immediately  beneath  the  cranium  that  Mr.  Pott'  drew  the  attention 
of  the  surgeons  of  his  day,  and  he  dwelt  strongly  on  the  '  puffy  tumour ' 
(since  commonly  called  after  his  name)  as  a  valuable  indication  of  tlie  sub- 
jacent suppuration.  Mr.  Pott  was  so  fortunate  as  to  meet  with  eight  cases 
suitable  for  the  application  of  the  trephine,  of  which  five  recovered.  Modem 
surgeons  have  been  far  less  fortunate — ^in  fact,  the  cases  of  recovery  after 
trepliining  for  pus  in  this  country  are  very  few  indeed  within  hving  memory. 
Some  years  ago  I  published  the  experience  of  St.  George's  Hospital  in  this 
particular  for  seventeen  years — 1841  to  1867  inclusive.*  Eight  cases  occurred 
in  which  the  trephine  was  applied  for  pus.  Tlie  pus  was  found  in  every  case, 
but  all  the  patients  died.  Seven  were  examined  after  death,  and  in  six  of 
these  unmistakable  evidence  of  phlebitis  in  the  sinuses  of  the  brain  and  veins 
of  the  skull  and  of  general  pyaemia  was  discovered.  In  the  seventh  case  tlie 
abscess  reached  the  ventricles  of  the  brain.  There  were  eight  other  cases  in 
which  the  trephine  was  not  used,  and  where  matter  was  found  above  the  dura 
mater ;  but  it  was  not  limited  to  this  situation  in  any  of  these  cases,  nor  could 
adequate  exit  have  been  procured  for  it  by  the  trephine.  In  nine  other  cases 
there  had  been  intracranial  suppuration,  but  the  matter  was  diffused  amoni^ 
the  membranes  or  in  the  substance  of  the  brain,  and  lay  entirely  below  tlie 
dura  mater. 

Taking  this  as  a  fair  specimen  of  what  the  surgeon  is  hkely  to  meet  witli, 
it  goes  far  to  explain  the  hesitation  which  is  usually  displayed  in  recom- 

*  The  latt^t  puMithtHl  ctiwa  which  I  have  met  with  art?  Mr.  HoUlonV  ('  St.  Bartholomew '« 
Hospital  Repirts,' vol.  ix.)  and  Mr.  Hiilko'h  *  M»*«l.-Chir.  Tmiis.*  v«»l.  Ixii.  Oihrra  will  Ih» 
found  rpferrwl  to  in  Mr.  Hi-wett'H  and  Mr.  HulkeV  cwmy  on  Injuries  of  the  Head,  in  the  firwt 
volume  of  the  '  Sy»»t.  of  Surjrery,'  Snl  wl. 

»  Duniville,  *Brit.  Med.  Jour.'  1858,  vol.  ii.  p.  743.  Rous,  *  Archives  G^n^mlcv,*  voU 
zxiv.  p.  268. 

■  Injuriw*  of  the  Head,  '  Chirurjric»d  Worku,*  vol.  i.  pp.  38  et  nd-q. 

*  •  Brit.  Med.  Jour,  Oct.  16.  1858. 


INTRACRANIAL  SUPPURATION.  187 

mending  an  operation  for  intercranial  suppuration.  Yet,  as  the  operation  is 
really  the  only  chance  for  the  patient's  Ufe,  it  is  certainly  the  duty  of  the 
surgeon  to  give  him  that  chance  whenever  there  are  clear  indications  of 
limited  suppuration.  We  must,  therefore,  study  carefully  the  symptoms  of 
this  condition. 

Suppuration  beneath  the  cranium  commences  usually  a  considerable  time 
after  the  injury — about  a  fortnight  may  be  taken  as  an  average— with  pain 
in  the  head,  possibly  an  unhealthy  appearance  of  the  wound,  feverishness, 
vomiting,  rigors,  delirium,  muscular  spasms,  and  finally  coma,  terminating  in 
paralysis.  The  presence  of  the  puffy  tumour  is  a  valuable  indication,  but  it 
is  by  no  means  common  to  find  it,  probably  from  the  free  laceration  or  de- 
struction of  the  pericranium  which  accompanies  these  injuries. 

The  treatment  at  first  must  be  antiphlogistic.  A  free  discharge  must  be 
promoted  from  the  wound,  which  should  be  laid  completely  open  for  that  pur- 
pose, and  which  should  of  course  be  then  very  carefully  examined,  and  the 
state  of  the  bone  ascertained  as  far  as  may  be.  Leeches  to  the  shaven  scalp 
or  to  the  temples  should  be  applied,  if  the  heat  of  the  head  and  the  beating  of 
the  arteries  of  the  scalp  seem  to  call  for  them.  Mercury  in  small  and  frequent 
doses  may  be  useful  at  the  conunencement  of  the  inflammatory  symptoms, 
though  its  administration  cannot  be  recommended  when  the  symptoms  clearly 
indicate  that  suppuration  is  established,  which  may  always  be  safely  concluded 
when  the  symptoms  of  traumatic  inflammation  have  lasted  over  forty-eight 
Lours,  accompanied  with  rigors  and  sweats.  In  cases  where  the  pulse  is  weak, 
stimulants  must  be  combined  with  the  antiphlogistics.  Ice  to  the  head  and 
perfect  quiet  in  a  darkened  room  are  essentials  in  the  treatment  of  traumatic 
iuflamxnation  after  injury  to  the  head.  When  the  symptoms  of  suppuration 
are  followed  by  those  of  compression  of  the  brain,  and  especially  when 
paralysis  is  clearly  marked,  the  question  of  trephining  occurs.  And  now  it 
Incomes  essential  to  distinguish,  if  possible,  between  the  symptoms  of  local 
pressure  on  the  surface  of  the  brain,  as  from  a  limited  collection  of  pus  above 
the  dura  mater,  or  an  abscess  encysted  in  the  arachnoid  cavity,  and  the  S3mip- 
t*jms  of  general  pressure  on  the  brain  produced  by  an  extensive  accumulation 
4f  pQf9  in  the  subarachnoid  space,  or  running  along  the  falx  down  to  the  corpus 
caUosom,  or  in  the  substance  or  ventricles  of  the  brain.  This  is  unluckily  a 
very  hard  problem.  The  S3rmptoms  which  most  clearly  mark  general  pyeemia 
are  repeatedly  recurring  rigors,  the  elevated  yet  varying  temperature,  the 
rapid  emaciation,  the  feeble  rapid  pulse,  the  profuse  sweats,  and  the  changed 
complexion  known  to  accompany  this  condition,  while  the  head  symptoms  are 
probably  more  or  less  indefinite.  If  external  abscess  or  internal  inflammation 
pneomonia  more  probably  than  any  other)  should  supervene,  the  diagnosis 
«iU  be  certain.  It  must  be  remembered,  however,  that  cases  of  intracranial 
abscess  are  by  no  means  uniform  in  their  symptoms,  even  apart  from  any 
pyflpmic  complication,  and  that  large  collections  of  matter  have  been  found 
<:veQ  external  to  the  brain  and  still  more  frequently  internal  to  it,  the  symp- 
toms of  which  diu^ng  life  have  been  very  obscure.*  So  that,  looking  to  this 
fhci  and  to  tlie  otherwise  hopeless  nature  of  the  case,  I  think  it  is  reasonable 

•  See  a  cane  in  Mr.  Hut chi neon 't)  *  Illustrations  of  Clinical  Surgery,'  PI.  xxxy.,  of  death 
fnin  an  immenae  ooUection  of  pus  Ijetween  the  bone  and  dura  mater,  in  which  the  symptomK 
v^rp  rather  thoew  of  headache  and  irritation  than  of  paralysis.  Here,  however,  the  abscess 
VA«  tAnwij  formed,  due  to  disease  of  the  bone,  and  had  had  an  imperfect  vent  through  the 
•knW  till  lome  anknown  period  before  death.  In  the  same  work  (Pis.  xviii.-xzi.)  the  reader 
viii  find  excellent  illoatrations  of  several  of  the  forms  of  intracranial  inflammation  after 
«iijann  of  the  bead. 
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to  incline  ratlier  to  tbe  side  of  operative  interference  in  doubtful  circumstances. 
Those  cases  are  the  most  appropriate  for  trephiiiing  in  which  with  exposure  of 
a  portion  of  the  skull-cap  there  is  paralysis  definitely  limited  to  the  opposite 
side  of  the  body,  and  no  suspicion  of  general  pyasmic  infection.  lu  such  cases 
the  denuded  bone  should  be  fully  exposed  by  incision ;  and  if  one  part  of  it 
looks  more  grey  in  colour  than  another  the  trephine  should  be  applied  there ; 
or  if  the  puffy  tumour  exists  it  must  be  cut  mto  and  the  trephine  applied  ou 
that  spot ;  otherwise  it  must  be  placed  on  any  part  which  the  surgeon  chooses. 
If  (as  is  often  the  case)  matter  wells  up  while  the  diploe  is  being  sawii 
through,  it  is  a  bad  sign,  for  in  such  cases  the  pus  is  hardly  ever  confined  to 
a  single  locality.  In  some  rare  cases  the  sequence  of  events  described  by  Pott 
takes  place,  i.e.  a  circumscribed  collection  of  pus  is  opened  by  the  removal 
of  the  crown  of  the  trephme,  and  the  paralysis  is  at  once  relieved.  Or  the 
dura  mater  may  bulge  into  the  trephuie-hole,  destitute  of  pulsation,  and  pos- 
sibly showing  the  matter  below  it.  A  puncture  should  in  such  a  case  be  made 
into  the  dura  mater.  In  other  cases,  again,  after  the  dura  mater  has  been  in- 
cised no  matter  escapes,  but  the  surface  of  the  cerebnun  is  driven  up  into  the 
hole ;  and  then  it  is  justifiable  to  make  a  small  exploratory  incision  into  the 
brain,  and  if  pus  is  fomid  to  give  it  an  adequate  exit.^ 

I  ought  to  add  that  the  symptoms  of  pressure  following  on  inflanmiation 
of  the  braui  after  injury  have  in  two  recent  cases  led  the  surgeon  to  apply  the 
trephine  where  no  matter  was  discovered,  and  in  both  cases  recovery  ensued. 
I  was  myself  the  surgeon  in  the  one  case,  and  Mr.  Joseph  Bell  in  the  other.'^ 
The  symptoms  in  my  own  case  were  certainly  very  definite,  and  must  have 
been  due,  I  conclude,  to  effusion  of  lymph  beneath  the  dura  mater,'  which  was 
relieved  by  the  removal  of  the  skull-cap. 

£xtravA-  III.  Extravasation  of  blood  as  the  result  of  injuries  to  the  head  may  occur 

f *^il'II  ^l  ^  one  or  more  of  the  following  situations :  ( 1 )  External  to  the  cranium ;  ( 2  > 

bone  ADd  between  the  bone  and  dura  mater;  (8)  in  the  arachnoid  cavity;  (4)  in  the 

aura  mater.  g^bBtallce  of  the  brain. 

1.  Extravasation  in  the  scalp  has  been  treated  of  already  (p.  188). 

2.  Extravasation  between  the  bone  and  the  dura  mater  depends  either  ou 
laceration  of  the  middle  meningeal  artery,  of  the  lateral  or  possibly  some  other 

*  In  an  interesting  pajKT  on  the  diH^oniH  and  ojHfnitive  treatment  of  omiprejwion  of  tin* 
Imiin  (*  Am.  Jour.  Med.  Sci.' July  1873),  Dr.  Uro^s  attempts  to  distin^uiMh  between  the 
symptoniH  of  ttuppunition — 1,  alwye  the  dura  mater  ;  2,  among!«t  the  membraneH;  and,  3,  in 
the  Milistnnoe  of  the  brain — premising,  however,  that  there  are  many  cwmh  in  which  suppuni- 
tion  occurn  in  »evenil  dilTerent  purt8  at  the  same  time.  The  first  is  marki^l  by  it**  C()m{iiini- 
tively  early  wcurrence,  6th-16th  tU»y;  by  the  pn?swnce  of  the  puffy  tumour,  and  by  the  le^^^ 
marked  ch.inicter  of  the  N)Nisms  and  fjaral^'sis ;  the  seotiml  by  a  b4miewhat  biter  (Kvurrenoe^ 
8th-21.«<t  ibty  ;  the  puffy  tumour  is  only  present  when  the  suppunttiou  is  limiteil  within  the 
MIC  of  the  arachnoid;  the  muscular  s|i«ism»  and  unibitentl  hemiplegia  are  stron^rly  marki^l  . 
the  thirtl  takes  phice  Liter,  13th-27th  djiy,  sometimes  even  months  atter  the  injury ;  tlu-n* 
are  no  clmn^es  al>out  the  wound,  and  the  coma  and  iNinilysis  are  much  lesa  complete. 
Further  exi^Tience  is*  neccMnry  to  nhow  what  truNt  i»  to  Ihj  rejHistsl  in  th(«iO  diavnOHtic 
differences;  but  I  quite  U'lieve  that  as  a  rule  HUppunttion  within  the  brain  c<mu«  on  at  h 
later  (K'ritMl  anil  with  levt  definite  symptoms  than  doen  suppunitiun  limittnl  to  the  membrane^. 
See  the  alMract  of  lhi»  piper  in  the  *  Limdon  Med.  Keconl'  for  Oct.  15,  1873. 

*  My  c»i«««'  IM  alludMl  to  in  *  St.  (leorjfi'H  Hospital  Re|H)rts/ vol.  vii.  p.  278.  Mr.  J\>'», 
BvWh  case  is  somewhat  more  fully  re|)orted  in  the  *  Etiin.  Med.  Jour.'  Aug.  1873. 

■  Mr.  HutchiiiMm,  op.  cit.  vol.  i.  p.  70,  Wlieves  that  hemiplegia  ii»  more  universiUy  and 
neoecMiarily  itssociated  with  arachnitis  than  with  mechanical  presNure.  If  thin  be  true,  the  men* 
occurrence  of  hemiplegia  does  not  ni'cetisarily  involve  any  indinttion  for  trephining;  but  in  a 
CAM  in  which  it  folio wh  on  clearly  marked  tiymptoms  of  intracriinial  Muppnration  it  certainly 
justifies  the  operation. 
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sinus,  or  of  smaller  vessels  passing  between  the  bone  and  dura  mater.  The 
symptoms  of  compression  from  this  cause  (when  they  are  sufficiently  definite 
to  permit  of  diagnosis)  come  on  after  an  interval  of  complete  or  incomplete 
consciousness.  This  interval,  in  a  well-marked  case  which  occurred  many 
years  ago  at  St.  George's  Hospital,  was  about  an  hour ;  but  it  has  been  known 
to  be  as  much  as  four  hours  or  more,  the  period  varying  of  course  with  the 
circumstances  of  the  patient,  whether  he  is  at  rest  or  in  motion,  quiet  or 
agitated,  sober  or  drinking,  &c.  The  symptoms  of  compression  usually  advance 
rapidly,  and  in  well-marked  cases  soon  culminate  in  hemiplegia.^  When  this 
is  the  case  it  is  an  indication,  even  in  the  absence  of  any  history  or  mark  of  Trephining 
injury,  which  justifies  the  surgeon  in  cutting  down  (on  the  side  opposite  to  of  middle 
that  paralysed)  on  the  large  branch  of  the  middle  meningeal  artery  which  meningeal 
crosses  the  anterior  inferior  angle  of  the  parietal  bone,  since  this  is  the  ves- 
sel most  frequently  lacerated.  This  point  is  easily  found  by  making  a  hori- 
zontal incision  running  through  the  temporal  muscle,  about  an  inch  above  the 
zygoma,  and  commencing  about  half  an  inch  from  the  external  angular  pro- 
cess of  the  frontal  bone.  The  fibres  of  the  muscle  are  to  be  turned  off  from 
the  bone,  and  the  surgeon  is  to  look  for  the  line  of  fracture.  If  this  is  found 
a  crown  of  trephine  is  to  be  removed,  and  the  blood-clot  will,  it  is  hoped,  be 
brought  in  sight.  The  clot  is  to  be  picked  away  and  the  vessel  sought  for ;  in 
doing  which  it  may  be  necessary  to  remove  more  of  the  skull.  When  the 
wounded  artery  is  exposed  it  may  cease  to  bleed,  otherwise  it  is  easy  to  secure 
it,  either  by  torsion  or  by  a  minute  silk  hgature ;  or,  if  it  is  found  to  lie  in  a 
canal  in  the  bone,  by  stuffing  the  hole  with  wax  or  lint.  But  the  haemorrhage 
may  proceed  from  other  sources.  Thus  in  the  case  referred  to,  at  St.  George's 
Hospital,  it  was  not  the  middle  meningeal  artery  but  the  lateral  sinus  that 
was  wounded.  The  surgeon  cut  down  on  the  situation  of  the  artery ;  but  the 
iucision  not  having  extended  backward  quite  fiftr  enough  to  expose  the  fracture, 
the  source  of  the  bleeding  was  only  discovered  after  death.  Remembering 
this  case,  then,  the  surgeon  should  be  prepared,  if  necessary,  to  expose  the 
posterior  inferior  angle  of  the  parietal  bone  also.  Again,  a  case  is  recorded^ 
in  which  the  trunk  of  the  middle  meningeal  artery  was  lacerated  in  the  fora- 
men spiuofium.  And  there  are  cases  in  which  the  symptoms  are  due,  not  to 
the  laceration  of  any  known  vessel,  but  of  several  unnamed  branches  passing 
from  the  dura  mater  to  the  bone.  Here,  however,  the  known  situation  of  the 
iiijory  must  be  the  surgeon's  guide  in  applying  the  trephine.  But  the  greatest 
difficulty  in  the  treatment  of  these  cases  is  that  very  similar  symptoms  may 
UiUow  on  rupture  of  vessels  in  the  interior  of  the  brain  from  laceration  of  the 
cerebral  substance.  Nevertheless,  as  the  symptoms  of  unilateral  compression 
of  the  brain  coming  on  after  an  interval  from  the  injury  do  undoubtedly  often 
depend  on  the  lesion  of  an  accessible  vessel,  the  trephine  should  unquestion- 
ably be  applied  in  such  cases,  and  all  the  more  if  any  fracture  is  perceptible 
«\temaUy.  But  the  operation  is  not  by  any  means  a  successful  one.  Dr. 
<iro98,  speaking  only  of  the  injuries  received  in  warfare,  has  collected  seven 

'  Hemiplegia  is  not  by  any  means  a  consUint  symptom  in  compreHsion  from  extravasation 
•'f  f'looci  Mr.  Hutchinson  has  given  one  striking  example  (op.  cit.  PI.  liv.)  and  referred  to 
■^hm  in  which  it  was  aljsent.  This  seems  to  depend  on  the  gradual  occurrence  of  the 
l>''>i^o|f.  In  cactes  also  where  the  bleeding  is  very  rapid,  the  hemiplegia,  which  doubtless  is 
{indent .  may  Y«  masked  by  the  unconsciotisnees  of  the  patient,  and  when  present  it  is  often 
^nj  iraperf«ct.  80  that  the  absence  or  incompleteness  of  hemiplegia  is  not  a  complete 
omtniMiMlication  for  trephining  in  cases  in  wHich  unconsciousness  comes  on  after  an  interval, 
•rui  where  the  patient  seems  likely  to  sink  if  unrelieved. 

*  OroMi,  'Am,  Joum.  Med.  8ci.'  July  1873. 
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cases  in  which  the  anterior  branch  of  the  middle  meningeal  was  the  womided 
vessel,  of  which  one  recovered,  and  seven  in  which  the  hcemorrhage  proceeded 
from  the  small  vessels  of  the  dura  mater.  Five  of  these  recovered ;  but,  in 
the  absence  of  the  histories,  it  may  be  permissible  to  doubt  whether  the 
operation  is  absolutely  necessary  in  such  lesions  as  those  in  the  latter  class. 
Tlie  only  successful  case  that  I  can  myself  remember  to  have  seen  was  one  in 
which  the  vessel  was  injured  by  a  spike-wound,  and  where  the  haemorrhage 
having  some  exit  externally  the  usual  symptoms  of  compression  were  absent.' 
So  in  figure  89,  the  fracture  being  widely  open,  the  blood  passed  freely  into 
the  tissues  of  the  scalp,  and  no  symptoms  of  compression  occurred. 

8.     Extravasation   into    the  

arachnoid  ca\ity  is  a  very  com-  -^^■•siSlKfeivS^ 

mon  result  of  injury.  It  forms 
a  layer  of  blood-clot  which  soon 
becomes  decolorised,  and  is  ulti- 
mately replaced  by  a  thin  mem- 
brane, looking  like  a  doubling 
of  the  arachnoid,  or  consisting 
in  some  cases  of  numerous 
layers.  The  layers  may  be  con- 
tinuous, forming  a  closed  sac 
full  of  fluid,  as  in  the  case  which 
famished  the  illustration  (fig. 
41). 

In  this  case  tliere  had  been 
an  injury  to  the  head  by  falling 
out  of  a  cart  in  a  state  of  intoxi- 
cation three  years  before  death. 
The  patient  was  said  to  have 
been  insensible  for  half  an  hour, 
but  then  recovered  consciousness,  and  was  removed  to  his  house,  a  distance 
of  five  miles.  He  complained  much  after  this  of  pain  in  the  head  and  neck, 
was  irritable  and  depressed,  and  his  memory  was  not  so  clear  as  before.  But 
he  displayed  no  very  distinct  symptoms  till  a  year  after  the  injury,  when  he  had 
a  fit  of  insensibility,  without  convulsions,  followed  by  some  numbness  of  the 
left  side  and  a  discoloured  appearance  of  the  left  arm  and  leg.  Such  seizures 
became  afterwards  common  with  him  ;  but  his  death  was  due,  not  to  cerebral 
causes,  but  to  disease  of  the  heart.  The  cyst  was  found  lying  quite  loose 
on  the  surface  of  the  right  hemisphere,  and  rolled  out  as  soon  as  the  skull- 
cap was  diWded.  It  consisted  of  fibrous  tissue  without  any  ob^lous  blood- 
vessels, and  contained  a  grumous  fluid,  the  remains  of  extravasated  blood. 

The  origin  of  the  false  membranes  found  in  these  cases  has  been  tlie  sub- 
ject of  much  discussion.  Jolm  Hunter  and  the  pathologists  who  followed 
him  believed  firmly  in  the  organisable  properties  of  blood ;  others  l>elieve 
that  extravasated  blood  is  never  organised  ;  but  that  such  extravasation  pro- 
vokes the  effusion  of  organisable  lymph  from  the  vessels  of  the  neighbour- 
hood, and  that  during  the  process  of  organisation  of  such  lymph  tlie  blood 
itself  is  absorbed.' 

*  In  H>me  fHaeM  of  compcmnd  fractnrp  the  rommon  cnrotid  artery  Iimm  iiern  tiM  vith 
Micciem  for  unoontn>llii))le  Mee«ling  from  the*  artericN  of  the  mombraneH.  Set*  LidHI  (*  Am. 
Jour.  Mwl.  Sci.')  April  1881.  p.  346. 

•  On  the  whole  of  thiN  Kuljict  ?*♦«  Mr.  Hewett'H  pn{«cr,  *  Mal.-Chir.  Trail**.*  vol.  zx^nii.  p.  45« 


Fro.  89.  The  pnriotal  bone  of  a  child  nt.  A,  ohowlnR  » implnir 
llAflurc  whicli  cn>w»t'«  the  jf nM*ve  for  the  iui«lille  meuintr^'Ml 
Rrt«ry,  priMhioiiig  considerable  cxtmTiumtion  imi<le  tht* 
Kknll  (the  traceti  of  ^%'llich  are  atiU  visible)  and  still  mon* 
hfeniorrluifre  externally.  The  clilM  wan  admitted  n  we<'k 
after  the  accident  with  a  lart^e  bloo<l-flweUiuK  abovo  tlu* 
ear,  hut  without  any  cerebral  syniptonw.  On  the  fourtli 
day  after  ailmLafiion  nyniptoms  of  nieninKiti*  oommenctil, 
and  he  <lio<l  mniatose  four  dny«  aftorwar«l«.  Tim  »«l»- 
arachnoid  cellular  tiwue  was  found  inflltrnted  with  pant- 
lent  fluid.— St.  UeorKe'8  Hot*pitiil  Miveum,  Ser.  i.  No.  4. 
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Rotb  processes  really  seem  to  exist.  Tlie  first  step  in  tbe  formation,  botli 
of  the  cysts  and  false  membranes,  is  that  the  blood-clot  is  covered  on  its  Free 
Kor&ce  witha semi-transparent,  soft, jelly-like,  false  membrane,  wliicli  Rpeedity 
takes  tbe  form  of  the  serous  sur&ce  ;  but  the  whole  clot  and  false  membrane 
can  at  this  period  be  easily  stripped  off  the  true  serous  membrane  below.  A 
dmilar&lse  membrane  can  sometimes  be  traced  uniting  the  clot  to  tlie  parietal 
serous  surface.  These  membranes  appear  to  be  really  inflammatory  products 
&om  the  Teasels,  though  unaccompanied  by  any  general  symptoms  of  intlam- 
mation.    But  that  organisation  does  go  on  in  the  extrayasated  blood  itself  is 


'Ji>ropiniouof  many  of  the  most  eminent  pathologists,  among  whom  Rindfleisch 
nuT  be  referred  to  as  having,  as  he  believes,  demonstrated  how  the  red  cor- 
piucle«  of  the  effused  blood  are  either  converted  in  to  or  replaced  by  the  '  wauder- 
iiiu'leucocjles,' which  are  afterwards  to  form  the  fibrillar  base  of  the  new 

The  symptoms  of  these  extravasations  are  not  clearly  made  out,  nor  does   Svmpi 
it  -twm  St  all  certain  that  tliey  produce  any  symptoms  of  theirowi,  if  the  effused    maiiJ' 
I'lood  is  not  in  large  quantity.     In  some  cases  (as  in  the  one  above  quoted)   [""*" 
liiere  have  been  anomalous  symptoms  of  slight  pressure  or  slight  irritation  of  nind  ci 
it*  convolutions,  snch  as  persistent  pain,  loss  of  mental  power,  alteration  of 
*>»mper,  fits.    Whenverytliieksucheffusionsraay  cause  more  decided  symptoms 
"f  (.-OQi  press  ion,  for  which  sometimes  the  trephine  has  been  applied  ;  the  dura 
'  Hindlleifch,  •  Path.  Hirt.'  toI.  ii,  p.  322.     New  Syd,  Soc.V  TninB. 
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mater  having  bulged  into  the  opening  has  been  incised,  and  the  blood  having 

been  evacuated  the  patient  has  done  well.* 
Svmptoma  When  traumatic  extravasations  of  blood,  whether  in  the  arachnoid  cavity, 

iliatic  ex-     '^^  ^^^®  meshes  of  the  pia  mater,  or  in  the  brain,  are  sufficiently  large  to  produce 
travaaation   symptoms  of  their  own,  those  symptoms  are  so  exactly  like  those  of  apoplexy 

that  if  the  history  is  unknown  or  concealed,  and  there  are  no  visible  traces  of 


I)ia((no2>i8 
of  apo- 
plexy. 


injury,  I  am  not  aware  that  the  diagnosis  can  be  securely  established.  As  tliis 
is  a  matter  of  very  great  medico-legal  interest  I  must  refer  the  student  for  a 
confirmation  of  this  statement  to  our  best  authors  on  Medical  Jurisprudence.' 

Fig.  40,  taken  from  a  case  of  spontaneous  extravasation  of  blood  in  the 
arachnoid  cavity,  is  one  of  a  series  of  preparations  in  the  Museum  of  St. 
George^s  Hospital  which  show  that  such  extravasations  possess  exactly  the  same 
anatomical  characters,  and  become  organised  in  exactly  the  same  way  as  the 
traumatic  extravasations.  In  fact,  their  symptoms,  as  well  as  their  anatomy, 
are  identical,  and  when  no  marks  of  violence  are  fomid,  the  cases  are  indis- 
tinguishable. And  it  is  by  no  means  rare  for  extensive  lesions  mside  the  skull 
to  be  caused  by  traumatic  injuries  which  leave  no  trace  on  the  scalp  or  the  skull. 
I  remember  a  remarkable  instance  which  occurred  while  I  was  Curator  of  the 
Museum  at  St.  George's  Hospital.  A  woman  was  admitted  in  a  state  of  al- 
most complete  insensibility,  from  apoplexy,  as  was  supposed,  under  the  care  of 
one  of  the  physicians.  She  was  said  to  have  had  a  fit  two  or  three  days  before. 
She  died  on  the  following  day.  The  head  was  carefully  examined,  and  espe- 
cially with  a  view  to  detection  of  any  mark  of  violence.  No  trace  of  injury 
was  found,  no  bruise,  no  fracture,  no  laceration  of  any  part  of  the  brain.  The 
whole  of  one  hemisphere  was  covered  with  an  enormous  quantity  of  blood,  ex- 
ternal to  the  brain,  and  chiefly  in  the  meshes  of  the  pia  mater.  Microscopical 
examination  of  the  vessel  did  not  enable  me  to  detect  any  disease  of  their 
coats.  The  case  was,  in  the  absence  of  any  further  information,  classed  as 
one  of  meningeal  apoplexy,  and  the  woman  had  been  buried,  when  the  medical 
man  who  had  attended  her  before  her  admission  informed  us  that  her  death 
was  attributed  to  violence  on  the  part  of  her  husband.  It  turned  out  that  both 
of  them  were  very  drunken  people,  and  that  finding  her  drunk  on  his  return 
home  he  had  beaten  her,  and  then  left  her  locked  up  in  a  room  for  the  greater 
part  of  a  day.  The  body  was  exhumed,  and  the  man  put  on  his  trial  for  murder ; 
but,  though  the  circumstances  were  suspicious,  it  was  found  impossible  to 
come  to  any  certain  conclusion,  and  he  was  acquitted.  For,  notwithstanding 
the  apparently  healthy  condition  of  those  vessels  wliich  were  examined,  it  was 
impossible  to  affirm  that  constant  intoxication  might  not  have  given  rise  to 
apoplexy  in  this  case  ;  especially  since  cases  of  meningeal  apoplexy  have  been 
put  on  record  where  no  suspicion  of  violence  could  be  entertained,  and  where 
no  disease  of  the  vessels  was  detected. 

4.  So  it  is  with  extravasation  of  blood  in  the  substance  of  the  brain.  It  is. 
to  say  the  least,  excessively  difficult  in  many  cases  to  say,  with  any  approach 
to  certainty,  whether  it  depends  on  injury  or  on  disease,  or  on  a  mixture 
of  the  two,  i.e.  on  slight  injury  acting  upon  tissues  degenerated  by  disease. 


Fracture  of        IV.  We  come  now  to  fi*actures  of  the  skull — divided  into  those  of  the 

of  tho*kull.  v*"l^  *^*^  those  of  the  base.     The  chief  varieties  of  fracture  of  the  vault  are 

simple  fissures,  starred  and  comminuted  fractures,  fractures  with  depression 

»  liewctt,  in  the  'SyHt.  of  Siirp.'  vol.  i.  p.  579,  3nl  vd. 

*  'The  nymplomM  of  tmiiniatir  coniprc««'<i(ni,  vlu-n  well-imirkiil  and  iinoontplioitod.  .ire 
thofte  of  ajioplexy,'     Le  Orou  Hark,  *  Diajjiio^iw  tif  Visceral  Ijvmodh,'  p.  121. 
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of  the  entire  thicknesa  of  the  ekull,  fractures  <nith  depression  of  the  outer  or 
of  tlie  inner  table  only,  and  fractures  with  elevation  of  the  fractured  portion. 
In  young  subjects  it  is  said  that  the  skull  may  be  indented  or  driven  in  (as 
any  soft  substance  might)  without  any  fracture,  but  this  is  doubtful.' 

Any  of  these  forms  of  fracture  may  be  either  simple  or  compound.  Li 
the  injuries  which  we  usually  meet  with  in  ci^'il  practice  fissured  fractures 
frequently  spread  from  the  vertex  far  into  the  base  of  the  skull,  and  some- 
limes  travel  vertically  round  the  whole  cranium,  so  as  to  separate  the  anterior 
completely  from  the  posterior  part.  Compound  fractures  may  be  said  aa  a 
rule  to  be  more  often  of  limited  extent  than  simple. 

Fractures  with  depression  of  one  table  only,  and  elevated  fractures,  are  ' 
rare.  The  other  varieties  of  fracture  of  the  skull  are  of  constant  occurrence.  ,; 
Fractures  with  depression  of  the  outer  table  only  are  best  exemplified  by  ' 
Uioee  which  occur  in  the  frontal  sinus,  where  a  great  depression  may  exist  in  „ 
the  outer  wait  of  the  sinus 
without  its  inner  wall 
having  been  in  any  re- 
spect interfered  with. 
Such  cases  are  easily 
known  by  the  free  escape 
of  air  out  of  the  sinus, 
leading  to  considerable 
emphysema,  and  by  the 
absence  of  brain-symp- 
toms, in  spite  of  the 
extensive  depression.' 
Fractures  with  depression 
of  the  internal  table  only 
are  rare,  and  their  diag- 
nosis very  obscure.  The 
Museum  of  St.  George's 
Hospital  contains  two 
very  well-marked  speci- 
''\t'Tnt«V'^^<n\.^«^Vti^7'<^d'^uii«r.''">^^^^^  meus  ;  •    and    there    is 

*"  "^  IrfTbp  '""^'"'  t'"^to  ttl'^ia**  '°!ie"tthe"'  """^^  "f  another   specimen  show- 

MtKl.tl.irhlrfhnuichp»-iii.p  throuBli'lhcbwlyof  lhe»plianol.l    ij,g    the    skull-Cap,    from 

■  Ulr  inotlMr  Unc  bnuirh  tmrerM  the  bullir  partlon  of  tlie  wllicll  a  portion  of  the 
in-ipiuj  Vwtm',  ]n<t  Id  frtint  n1  tJio  foTOim^n  miwnuiii.    The  uetnmA     ,  ,  .  .    i_i     i      i 

i.«tk>anftbri.-n  wmpnniibnneiK  quite  i»[Mie.i.  o.  Tlie  fnnnicn  dcpressed  umer  tftble  had 

■  amiiiD.     (.  The  b»i[iir  portion  of  tlip  occlpltjil  hone.     r.  Tlio    ,  i      _      

r.r.mrti  omie.  d.  Th*  Kiii  iiinH™.  St.  GeorHe'"  HospfiBi  Mii-  been  removed  a  year 
-Mu  rvr,  I.  jJn.  t  ^fjgj.  ^jjg  accident,  but  the 

patient  died  of  arachnitis.  Tliis  injury  may  be  suspected,  though  it  cannot 
b*  exactly  diagnosed,  from  the  continuance  of  constant  pain   in-  the  part, 

'  I  m«in  (lint  it  is  iliHiMfiil  whclhfr  the  imieiilntions  which  nre  ocaii>ionnlly  founil  ni 
"i.  ^olls  of  rhildren  «re  not  nlways  acmmpunifil  l.y  «nne  smounl  of  fracture.  The  ooctii^ 
-•«»  of  naoh  imlrDtAtionK  and  their  gradual  ilimppenrancp  is  umluUitalile.  lite  in  Mr.  I,p 
'in-CUrk'BWork,  p.  21,a  veryeharaclerielicouwin  almbjitii  monlh»  old,  caus«l  l.y  falling 
"ixaKme.  'The  indenUtion  wim  ovnl,  nliout  three-qunMcra  of  an  inch  deep  in  the  centre; 
■V  nfl  of  thr  thitml)  mieht  easily  have  I.een  hiiricl  in  it :  it  presented  no  fharp  eilge  to  the 
i^^^..'  Therp  wpre  no  heiul  nymptomit  Mr.  Chirk  saw  the  chiUi  «*Teml  years  aflerWHnle, 
mhI  there  maaincal  no  Irare  of  the  injury. 

'  ATCT7  well-Tmrkad  cam  of  fracture  of  the  out  crUhle only,  from  the  !/Iow  of  a  l.ludxeon, 
■n  which  the  fractured  portion  oltimntety  wparated,  is  reUled  by  Mr.  Le  Rros  Chirk,  p.  91. 

■  ."(erie.  I.,  Nos.  7  an<l  8.  One  of  these  is  figured  in  Mr.  Hcwetfs  article  on  '  Injuries  of 
•L.-Hi«d,'»y«.ofHnrg.,'3nled.  vol,  i.  p,  681. 
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accompanied  with  symptoms  of  imperfect  compression  of  the  brain,  or  fol- 
lowed by  low  inflammation  of  the  membranes ;  and  in  such  cases  the  trephine 
may  be  applied  over  the  seat  of  injmry,  if  the  symptoms  are  grave  enough  in 
the  judgment  of  the  surgeon  to  warrant  so  serious  a  measure.  The  accidents 
which  usually  give  rise  to  this  injury  are  blows  or  cuts  with  a  moderately 
sharp  Substance,  a  sabre-cut,  a  fall  on  a  stone,  the  blow  of  a  piece  of  slate, 
brick,  shovel,  &c.  In  almost  all  cases  there  is  a  fissure  in  the  extenial 
table,  but  the  internal  table  is  said  to  have  been  fractured  alone.  Frac- 
trlicture!.  *^®8  with  elevation  of  the  fractured  part  can  only  be  produced  by  direct 
wouiid,  and  are  at  once  obvious.^  The  importance  of  tlie  injury  depends 
generally  on  the  lesion  of  the  brain  or  its  membranes  by  the  wound.  The 
portion  of  bone  turned  up  will  be  easily  bent  down  again  if  it  interferes  with 
the  union  of  the  wound,  or  if  it  breaks  in  the  attempt  it  may  be  removed. 
FrHctun*  We  frequently  hear  of  fracture  of  the  skull  by  *  contre-coup,'  but  it  seems 

hiJuriJ^by  ""deniable  that,  as  Mr.  Le  Gros  Clark  has  pointed  out  (op.  cit.  p.  102),  this 
•  tN)ntre-  expression  is  generally  employed  in  quite  an  erroneous  sense.  Strictly,  it 
ought  to  mean  that,  the  skull  being  struck  at  a  given  point,  fracture  occurs 
at  the  point  diametrically  opposite,  while  no  force  is  applied  to  the  skull  in 
the  latter  situation.  This  appears  to  be  quite  unproved.  If  the  vertex  be 
struck,  fracture  often  takes  place  at  the  base  and  not  at  the  vertex ;  or  if  one 
side  of  the  head  be  struck  fracture  often  takes  place  at  the  other ;  but  iii  the 
former  case  the  injury  to  the  base  is  due  to  the  skull  having  been  made  to 
impinge  forcibly  on  the  occipital  condyles ;  and  in  the  latter,  as  far  as  I  have 
been  able  to  discover,  it  has  always  been  the  case  that  the  opposite  side  of 
the  skull  has  been  driven  against  an  obstacle ;  so  that  both  are  instances 
really  of  direct  force.  Again,  when  a  blow  is  struck  on  one  side  of  the 
vertex  of  the  skull,  the  opposite  side  of  the  base  of  the  brain  is  often  lacerate<l, 
but  this  is  ob\'iou8ly  caused  by  the  brain  having  been  driven  down  on  to  the 
rough  base  of  the  skull.  The  term  is,  therefore,  speaking  accurately,  quite 
incorrect,  but  it  may  be  retained  as  having  now  come  into  general  use  to 
express  the  fact  that  a  blow  at  one  part  of  the  skull  often  produces  its  main 
results  at  the  other  end  of  the  axis  of  the  cranium,  a  fact  which  is  of  consider- 
able practical  importance. 
i>ia^Mio>i.4  Excepting  a  few  cases  of  comminuted  fracture,  in  which  crepitus  is  to  be 

felt,  or  a  fragment  is  movable,^  the  only  diagnostic  sign  of  a  simple  fracture 
of  the  skull  is  the  depression  by  which  it  may  be  accompanied.  If  no  such 
depression  exists  there  is  no  means  of  knowing,  in  any  case  of  concussion  or 
other  injury,  whether  the  bone  is  or  is  not  also  broken.  Nor  does  it  much 
matter,  for  though,  in  popular  language,  a  fracture  of  the  skull  is  representee! 
as  a  very  grave  injury — and  rightly  so,  because  fractures  of  the  skull  are 
usually  accompanied  by  injury  to  the  cranial  contents — it  should  be  remem- 
l>ered  that  it  is  this  concomitant  injury  which  alone  gives  them  their  gra\ity, 
and  that  in  themselves  fractures  of  the  skull  are  hardly  more  serious  than 
fractures  of  any  other  bone.  The  skull  is  richly  supplied  with  blood,  and 
simple  fractures  of  the  vertex,  unaccompanied  by  any  other  lesion,  unite  very 
kindly. 

Li  exaniuiing  the  skull  for  depression  care  must  be  taken  not  to  confound 
the  depression  so  often  found  in  the  centre  of  a  lump  of  extravasated  blood 

'  A  fiiHul  illiiMt  mtioii  fif  this  rare  fonii  of  fmoture,  uIho  from  St.  George's  IIo««|iit«iI  Mu^euln, 
will  W  found  in  Mr.  IK'Wttt'8  ««tty,  p.  580. 

*  In  H  eirculnr  fnuture  of  the  vault  and  Uu*e  of  the  bkull  (Ui»^ril»od  and  fijjrunsl  hy  Mr. 
Hutchinson  (oj..  i-it.  IM.  xxviii.)  crepitus  wa*  thought  to  be  deti'cted  during  life. 


'i»f  fracture. 
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with  the  depression  of  a  fracture  (see  page  188).  There  are  also  some  rare 
cases  in  which  an  injury  has  been  received  over  a  portion  of  the  skull  in 
which  either  the  whole  cranium  or  the  external  table  only  has  been  deficient 
from  congenital  malformation  or  from  atrophy,  and  the  edge  of  the  deficient 
part  has  been  mistaken  for  that  of  a  fracture.  The  diagnosis  of  compound 
fracture  is  generally  obvious ;  care  must,  however,  be  taken  not  to  mistake  a 
suture  for  a  fissure ;  this  may  easily  be  done  when  the  sutures  are  irregular, 
as  in  the  instance  of  numerous  Wormian  bones. 

The  treatment  of  an  undepressed  fracture,  whether  simple  or  compound, 
consists  merely  in  precautionary  measures.  In  compound  fracture  everything 
should  be  done  to  promote  the  immediate  union  of  the  wound,  and  very  often 
the  fracture  will  heal  as  uninterruptedly  as  a  simple  fissure.     The  rest  of  the 

treatment  consists  merely 
in  watching  for  and  treat- 
ing any  cerebral  symptoms 
which  may  arise. 

Simple  depressed  frac- 
tures ought  to  be  elevated 
by  operation  when  accom- 
panied by  symptoms  of 
compression  or  of  irrita- 
ble 43.  Au  olil  aepns«e<l  fracture  of  the  skull  BomnUy  ami  perfectly  +  Jqj>  q£  ♦l^g  brain  but  UOt 
r-upp»l  itithout  trpphitiing.  The  fraftnre  i«  seen  to  be  eliiefly  of  the  ^  ' 

fnmtAl  »K»iM%  extfiiiliuff  ulightlv  into  tlie  parietal.    Its  ilepth  is    otherwise,  and   in   practice 
««)iiaI  to  tluit  of  the  whole  thicknen  of  the  skull,  and  the  length  -n        isi.  t_ 

of  the  ftmire  fat  at  least  four  inches.    On  the  inside  of  the  skull    caseS    Will     Often      DC    met 
U-*"  *ii|rl«?  of  the  ilepresae*!  portion  pn>ject«  as  a  spike  or  tliom  of        .-  ,  ,  ,^^^^^ 

\m*nf  wliich  halt  penetmtc*!  the  dura  mater,  and  was  lodgetl  in  a    Wltn    WnCrC     InC     SUrgCOn 
hfllr  pit  or  deprewion  in  the  surface  of  the  brain.  -m^ni  «.Ai^ii;i./>  oil  "Uia  a/tuman 

N'vf'iinir  k  known  about  tlie  original  injur>',  except  tliat  the  man  was  Will  require  ail  1118  liCUllluu 
in  t»ie  MiddleAex  Hoapital  In  the  year  18fi3,  fourteen  years  before  x-.  /Iftf/irminft  wlipfViPr  tViP 
hi»d«th,onac«>nntofsomeinjuotohlshca.l;andthatheliad    ^^   Qeiermme    WUeiner   ine 

ijM^n  »abject  erer  since  to  violent  paroxysmal  attacks  of  pain  in    gyxnotomS  of  CCrcbral   irri- 

M,r  head.    The  rvconls  of  the  Middlesex  Hospital,  however,  con-      ^   ,^ 

t*ra  no   notice  of  the  case.-  Museum  of  St.  George's  Hospital,    tatlOn  WHlch  CXlst  do  Or  dO 

not  depend  on  the  depres- 
lon  of  bone.  When  this  depression,  however,  is  considerable  and  there  are 
r«rrebral  symptoms,  the  operation  is  indicated. 

In  compound  depressed  fracture  most  surgeons  are  in  favour  of  extending 
the  province  of  operation  so  far  as  to  say  that  they  ought  always  to  be  elevated, 
vbether  symptoms  are  present  at  the  moment  or  no.  But  this  is  a  rule 
vliich  is  by  no  means  universally  adopted.  Cases  of  depressed  fracture,  botli 
«imple  and  compound,  often  unite,  and  the  patient  recovers  without  operation. 
Tliis  is  illustrated  by  the  accompanying  figure  (48)  and  by  some  striking 
f«reparations  of  sabre- wounds  of  the  skull  in  the  Museum  of  the  College  of 
burgeons.  For  my  own  part,  if  the  depth  of  the  depression  is  slight,  and 
f^pecially  if  its  extent  is  also  considerable,  I  have  no  doubt  that  in  the  ab- 
«^nce  of  sjrmptoms  it  is  best  left  alone ;  whilst  under  opposite  circumstances 
t.fr.  the  deep  depression  of  a  small  piece  of  bone  as  shown  in  fig.  53)  it  might 
^v-  better  to  elevate  it ;  but  then  such  a  depression  will  almost  certainly  pro- 
'i'lee  cerebral  symptoms.  And  depressed  compound  fractures  with  symptoms 
i'hould  no  doubt  always  be  elevated.  On  the  whole,  tlierefore,  the  treatment 
fd  compound  and  simple  fractures  would  not  vary  so  much  as  used  to  be  the 
rale.  There  is,  no  doubt,  somewhat  less  hesitation  in  applying  the  trephine 
when  the  fracture  is  already  exposed  in  a  wound,  but  the  depth  and  the  extent 
of  the  dei^ression  are  far  more  important  considerations.  The  more  a  fracture 
approaches  the  '  punctured '  form  the  more  is  trephining  indicated. 
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Fractures  of  the  base  of  the  skull  are  in  the  great  majority  of  caeeH  cau^etl 
'  by  indirect  force,  aiid  are  exteusioiis  downwards  of  fractures  of  t)ie  vault. 
Sometimes,  however,  tbty  are  caused  by  direct  violence.  This  occurs  most 
commonly  in  wounda  of  the  orbit.  Here  it  has  frequently  happened  that  a 
slij^lit  injury,  such  as  the  thrust  of  a  foil  or  a  para.sol  or  some  weapon,  has 
inflicted  an  apparently  trivial  injury  on  or  below  tlie  eyelid  (Rene rally' tlie 
upper),  and  that  the  accident  has  been  taken  little  notice  of.  until  some  days 
afterwards  symptoms  of  cerebral  inflammation  have  appeared  and  have  proved 
rapidly  fatal.  On  post-mortem  esamiuation  the  weapon  has  been  found  to 
have  passed  through 
the  papery  inner  wall 
of  the  orbit  into  the 
brain,  and  a  fragment 
lias  not  unfrequently 
been  found  lodged  in  I 
the  cerebral  substance. 
In  other  cases,  though 
the  brain  has  not  been 
wounded,  the  cavern- 
ous sinus  has  been  laid 
open,  giving  rise  to 
fatal  bsmorrhage,  or 
to  lesions  of  the  orbital 
neri-es,  or  to  orbital 
aneurism.'  AU  such 
cases,  thei-efore,  should 
be  carefully  examined 
at  first,  and  sedulously 
watched  afterwards. 
Other  and  rarer  in-  * 
stances  of  direct  frac- 
tures of  the  base  of 
the   akuU    are   found, 

as,     for     example,     in         trteir  m  MTl•^r!LmJ"'^h^r^•r•Jl  "itnilllvr  ritniTRHlini  «( '"*>•( 

Die  preparation  from  i';;KS!^"''iT.i^  %'"  '^^T-!m,V''l"t^ir*!Zf>l'Z^'Zt 
St.  George's  Museum,  ra'JS*V'tn''.ii"fn«" TC^BHrt  !l^!'i'"I('Vii.""nHrir'li^r™i'.-'rh'.''T-  - 
figuredinMr.Hewetfs  ^rJrriiZ'lI^^.rT:?,;^'." ''''•'''"'■' '"''"'"■  ■=■'■  «-^'"'- 
essay,  where  the  con- 
dyle of  the  lower  jaw  is  driven  through  the  base  of  the  skull ;  but  the  va^t 
niajority  are  indirect  fractures,  sometimes  of  the  form  of  simple  fissure's, 
at  other  times  branching  in  various  directions.  Tliey  are  either  confiueil 
to  a  single  zone  or  fossa  of  the  base,  or  they  implicate  two  or  three  fossic  at 
the  same  time.^  Tlie  great  majority  of  these  fractures  pass  through  tlit- 
middle  fossa.  As  stated  above,  the  fracture  usually  extends  into  the  vertex, 
being  sometimes  a  branch  of  a  fracture  originating  in  the  vault ;  Hoiuetiuie». 


A  frartore  nf  thf  «l 


Qui   of  th.'«.-lh,.r. 


n-r-  ii  ill  which  ih.-  Hup  of  fniclui 
Ih.'  Diiiiaii'  in  \t :  the  iKMiri.ir  in  • 
.  the  nnlcn.^  and   mi.Ulla  in  H  ;   ll 
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bat  more  rarely,  it  originates  in  a  shock  transmitted  tlirougli  tlie  spiue  to  tbe 
base  of  tbe  skull,  and  spreading  up  into  the  vertex.  In  some  cases,  as  in  that 
which  furnished  figure  44,  the  fracture,  though  of  considerable  extent,  may  be 
confined  to  the  base,  bat  this  is  decidedly  unusual  in  indirect  injuries. 

These  frscturea,  occurring  as  they  do  in  severe  injuries  of  the  head,  are  Srniptonis 
therefore  usually  accompanied  by  the  ordinary  cerebral  symptoma.  lire-  rfthlfbluw 
spective  of  these  tbe  only  symptoms  of  fracture  of  the  base  are  the  escape  of 
tbe  contents  of  tlie  cranial  cavity,  or  injury  of  tbe  nerves  which  pass  tbroogli 
the  foramina  at  tbe  base  of  tbe  skull.  Now,  the  contents  of  tbe  cranial  cavity 
tre  blood,  subarachnoid  fluid,  and  brain -matter.  Tbe  brain-matter  very  rarely 
mdeed  exudes  from  a  fracture  of  the  base.  I  have  seen,  however,  a  case  in 
which  hernia  cerebri  took  place  into  the  meatus  auditorius,  and  a  preparation 


--owing  a  hernia  cerebri  in  the  meatus  is  here  figured.  When  present  this 
imptom  is  of  course  decisive  of  tlie  existence  of  fracture.  But  the  usual 
-iQiptoms  are  either  extravasation  of  blood  or  escape  of  watery  fluid. 

Id  fractures  of  tbe  anterior  fossa  tbe  blood  is  extravasated  at  first  hi  the 
i-^p  cellular  tissue  of  the  orbit,  and  makes  its  way  forward  till  it  appears 
!i>-l«r  tbe  ocular  conjunctiva  and  tbe  lids.'  This  extravasation  is  distinguished 
fMm  that  of  ordinary  black-eye  by  its  being  less  in  tbe  lids,  considerable  in 
U«  ocular  conjunctiva,  and  increasing  as  it  passes  backwards  out  of  sight. 

'  Riwaml  fnidure  of  the  roof  of  the  orl'it 
lU^Fliiiwoa  (op.  cit.  PI.  xiii.  Ag.  3),  in  the  prnt-m 
-■'  'an  DO  vjinptoiii  of  IhU  particular  lesion. 
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The  reverse  ie  the  coee  in  a  simple  bruise.  Blood  may  also  pass  through 
the  body  of  the  sphenoid  bone  into  the  nose,  as  it  may  also  in  fracture  of 
the  middle  fossa.  Persistent  epistaxis,  therefore,  is  sometimes  met  with  in 
fractures  of  the  base,  or  htematemesis  occurs  trom  the  blood  having  been 
swallowed  and  rejected  by  the  stomach. 

The  more  common  haemorrhage,  however,  in  fractures  of  the  middle  fossa 
is  from  the  ear,  the  membrana  tympani  being  usually  lacerated  in  such  in- 
juries, whereby  a  way  is  afforded  for  the  blood  to  pass  out  from  the  lateral 
sinus,  or  any  other  large  vessel  in  its  neighbourhood  which  may  have  been 
wounded  in  the  fracture.  Bleeding  from  the  ears  is  accordingly  a  valuable 
sign  of  fracture  of  the  middle  fossa  of  the  base  of  the  skull,  when  copious 
and  iong- continued ;  though  it  cannot  be  said  to  be  absolutely  diagnootic 
of  the  injury,  since  considerable  bleeding  has  been  known  to  occur  in  injuries 
involving  only  the  ear  itself.  Blood  may  also  pass  into  the  pharynx  and 
nose,  causing  licematemesis  and  epietaxis,  which,  however,  may  have  so  many 
other  sources  that  they  can  only  very  rarely  assist  much  in  the  diagnosis. 
In  some  rare  cases  extravasa- 
tion of  blood  behind  the  wall 
of  the  pharynx  is  found. 

In  fractures  of  the  poste- 
rior fossa  blood  may  be  extra- 
vasated  in  the  neighbourhood 
of  the  mastoid  process,  in  the 
occipital  region,  or  at  the  side 
of  the  neck,  and  such  extra- 
vasatiou  may  become  a  valu- 
able sign  of  fracture  in  cases 
where  the  soft  parts  are  known 
not  to  have  been  bruised. 
Tenderness  to  pressure  over 
the  mastoid  process  is  some- 
times observed  in  such  cases. 

But    the    most    striking 
symptom  of  frw;tnre  of  the 
base  of  the   skull,   and  one      riTiV^'I^wIToniiii""  "t  ii"p"^I!u!'^"  mi  I'K 
which  imder  certain  circum-       jIumi™  t*r''i''N'o,'m"'  ""  '"*'"■"'"•  """*•■■  ""■I't'-) 
stances  is  really  decisive  of  the 

nature  of  the  injury,  is  the  discharge  of  serous  fluid.  This  occurs,  though 
very  rarely,  also  in  fracturesof  the  vertex,' and  it  has  been  known  to  take  place 
through  the  nose,  but  in  all  ordinary  cases  the  discharge  is  from  the  ears. 
^Vlien,  umnediately  after  the  injury,  a  copious  discharge  of  watery  saline  fluid 
— i.e.  fluid  containing  only  the  faintest  trace  of  albumen*— is  found  issuing 
bom  the  ear,  there  can  be  no  <)uestion  that  there  is  a  fracture  of  the  base  of  Uif 

'  Mr.  Luow.  in  '(iuy'-i  HiopiiHl  ll*|Hir1«'  1«7«.  h.u.  nn  itilrrp-lmK  Ntw.inl  of  ■  ms,  ,.f 
fnrturenlthi'Kktill  in  n  Hiitd  f<il[c)WHl  liy  n  n<11i-<1i(>n  nf  wrrlirwpin&l  fluiil  in  ihp  Knilp.iiii.l 
in  B  unlmfquenl  pujier  in  the  wme  iwricn  for  1878.  ho  rflnlB"  th«  pOHt-tnorlrm  riHininnliiin  ••! 
thi»cliilJ;*mlii(ptin.  ini>funhrr|ui|>«T.  intheioliimefor  1881  hppuminthcuul'jpct  nii'l  tHv- 
olhcr  nuxv.iuirl  in  nri'vieworihr  vhi>t<' mnllprnr^ir-*  (I)  rhiil  1nrp>oollM.1inn>ofcvn'l<n*-|-iTi>il 
fluid  L'mii'h  the  M^lp.  nflpr  frnrliin-nf  (hr  Tcrlri.  imly  iirriir  In  <-liLI(ln-n  :  (1)  th»I  vh.'n  rrn^ 
linwiiini*!  fluid  espnjuw  frim  the  vertex,  in  qujuitity.lhf  vtmrii-uUr  <«vity  W  lii*n  Uiil  "jifti. 

■  'The  nlwniv.  pKi'pl  in  iiRitill  i)iuin1ity.  of  n11>ii n,  nnd  the  prpM-iire  of  nn  FXr<-«  „f 

rhloriile  of  mhUuiii  in  the  (iTi'l.ron|iinBl  fluid.  hn«  l-wn  r^iHiitwIly  rhawo  lij  iinitlyHis.' —  1* 
QrOB  Claris 
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skull  catting  the  meatus  auditorius  intemua  across,  and  thus  laying  open  that 
prolongation  of  the  arachnoid  membrane  which  accompanies  the  seventh 
pair  of  nerves  down  the  meatus,  whereby  the  aubarachnoid  space  is  laid  open. 
For  uo  other  cavity,  except  perhaps  the  ventricular,  exists  in  which  there  is 
uiy  collection  of  such  fluid.'  But  when  after  an  injury  to  the  head,  followed 
by  bleeding  from  the  ear  which  has  lasted  more  than  a  day,  a  watery  (or  rather 
coloorless)  discharge  follows,  which  contains  more  or  less  of  inflammatory 
[rodacts,  the  inference  is  not  so  clear,  for  snch  dischargee  may  be  fumiahed 
by  the  lining  membrane  of  the  external  meatus  only,  or  by  that  of  the  tym- 


Ua'fuJ  thv  uitfrlor  uiil  mMille  foHie  of  t1  o 
4rvadl  III  TiMfnUr  pom™  new  bono  Is  (ooncl 


_    _  i(  fnictUK  ii  uot  in 

I  t  xllnlnrt  llMure  1*  left  iihlrl     nsw  n  I 

luennrtlon.    In  the  recMit  lUU  II>1>  flMnr. 


I.  JUS).— SI,  Oeorgf't 


[uinm,  and  have  been  known  to  occur  in  cases  in  which  it  has  been  proved 
br  dissection  that  there  was  no  fracture  of  the  skull  whatever.'    Such  dis- 

*  TbcTC  ■mmii  same  powibility  that  the  desceDiling  horn  of  th«  Isteral  Teatricla  mftj  id 
■im  I  ■■in  bale  twen  brokea  into ;  and  owea  which  support  this  belief  ma)'  be  found  quoted 
IS  Ur.  BcTett'a  t^ny,  p.  £97.  Vr.  Muion  tielieveii  Ihat  the  fourth  ventricle  in  goinetimee 
iBJsrad.  (Wi1k«  and  ^oion,  '  Path.  Anat.'  2nd  ed.  p.  3S.)  In  Mr.  Luca«'i)  cniw,  the  child 
'W  t«a  jesi>  after  the  injury,  in  conHequence  of  Hcute  inflnmlnatioa  of  the  membrann. 
The  poat-inortem  ex&mination  Hhoired  that  the  cerebrum  had  been  lacerated  into  the  lateral 


natride,  and  that  the  swelling  ander  the  scalp  was  formed  liy  the  dilated  Tentriele. 
I  the  'Path.  Soc.  Trann.'  vol.  vi.  p.  22,  a  case  reported  by  Mr.  Grey,  i 
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cliarges,  however,  are  f&r  leaa  watery  than  those  which  consist  of  the  cerebro- 
spinal fluid,  and  they  can  never  occur  immediately  after  tlie  injury,  though 
they  may  commence  after  a  short  interval. 

Lesions  of  the  nerves  which  issue  from  the  base  of  the  brain  are  tolerably 
often  present  in  fractures  of  the  base;  and  the  paralysis  of  the  nerves,  especi- 
ally those  of  the  seventh  pair,  is  a  symptom  strongly  confirmatory  of  the 
diagnosis,  though,  as  will  be  seen  in  the  sequel,  paralysis  of  these  nerves 
may  also  result  from  ecchymoBis  into  their  substance,  and  probably  from 
infiammation  following  an  injury  of 
any  kind  ;  so  that  the  symptom  is 
not  in  itself  unequivocal. 

Fracture  of  the  base  of  the  skull 
.  is  by  no  means  necessarily  fotal.* 
Excluding  very  many  cases  in  which 
all  the  symptoms  have  existed,  but 
the  patient  has  recovered,  so  that 
the  diagnosis  has  not  been  abso- 
lutely certain,  we  have  ample  ana- 
tomical proof  that  such  fractures 
do  get  well,'  and  that  ttiey  are  not 
insusceptible  of  union,  though  in 
the  parts  of  the  base  where  the 
bone  is  very  thin  and  the  foramina 
large  the  union  is  apt  to  be  irregular, 
and  the  edges  may  often  be  foiuid 
somewhat  absorbed,  forming  a  chink 
or  fissure.  Figs.  47-49  furnish  illus- 
trations of  miited  fracture  in  each  ?"■ 
of  the  foBste  of  the  skull  from  the  n 
Museum  of  Ht.  George's  Hospital. 

No  treatment  is  required  for  the 
fracture  of  the  base  beyond  that 
which  the  concomitant  injury  of 
the  brain  demands. 


iif  iTii'  bttiKhen  rvprrtttntvl  li  tlie  ■qiuiiioiu  pAtfirji, 
'TI4  e<lfft«  of  tbp  Ikmn  Ivtv  bMn  *o  thiuDf^i  «vm> 
liy  BbHirutlia  tint  im  iipcnlnir  la  tlic  tmiw  It  lunur.!. 
liln.  in  |pD|tth,lii|Mrln|i  tullaeitRDiilin.iin'llin. 


V.  We  must  now  pass  on  to  those  symptoms  which  accompany  injuries  of 
the  brain  itself. 

These  are  nsually  classed  under  two  heads — Concussion  and  Compression 
of  tlie  brain.  Such  a  classification,  however,  is  far  from  complete  ;  for  many 
cases  are  met  with  in  practice  wliich  it  is  very  difficult  to  include  under  the 
terra  Concussion,   and  yet  which  do  not  exhibit  any  decisive  eWdeuce  of 

Nerouii  diiwhHrtrc  fiiUowed  u|-un  injury  to  Iho  lympBniiin.  Hiid  iiiflnnininlion  of  the  linini; 
m«mbrane  of  thi-  tjin|nniiin  nnd  mni'toicl  ci'IIh,  Iiut  wilhoul  iiny  fniftun'  of  ilip  1i-m|>nrnl 
("jnp.  And  in  Ihf  mnie  wrii-s  (1-0!.  lii.  [>.  159)  a  ear*  by  mywlf,  whin-  mtoiui  di-ohsrire  w«> 
prmliiwd  \<j  ■  fmotiiro  of  Ihe  nfck  of  the  mnilyle  of  Ihe  lowfr  jnw  ]*rfonitin)r  the  mntiu. 
>>iil  wilhout  hhj  iiyury  lo  thr  nkult  vhutCTOr. 

'  Ih-.  Liilelt  hnK  iyr„r.l«l,  in  tht  ■  Am.  Jour.  Me,!.  f»*.'  April,  1881.  135  oi-—  nf  rnictun- 
iif  the  Imw  of  the  nkull  fmm  jniix-h"',  fdil'ivcd  by  man  or  li'W  jirrfifi  n-<^>viTr.  nil  uf  whioh 
ocmirrrH  ici  I  ho  Amerinin  Wiir  of  ."ienwioTi. 

'  Mr.  Hilton  hw  pninlrd  iiut  Ihr  fmt  ihHt  in  the  midiUe  of  Ih^  l<i<<^  rranii  Ihe  lirain  )-j 
no  innnii  ■pcuntlely  flw  to  the  l«np.  l-iit.  on  the  TOiilrarr,  in  iw|mml"l  fr<mi  it  hy  a  ciin- 
"iilrnilile  rollertion  of  wrelirosj'innl  fluiil;  and  he  f\ttK  some  intiTi~l  ing  niMs  in  which 
fnwlure  of  the  Iaw  of  the  nkult  ww  proT«l  to  have  Inken  plncr,  bill  wlwre  iit  HrM  thi-n- 
were  t»o  oeralinil  nymplomn.— '  Lecltitf*  on  Euit  sod  Psin,'  edilwl  liy  JiH'il-on.  pp.  22-28. 
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compression.     The  only  way  to  include  all  cases  under  these  two  heads  is  to 
regard  all  those  as  instances  of  concussion  in  which  there  is  insensibihty  after 
injiuT  (to  a  greater  or  less  extent),  unaccompanied  by  paralysis  ;  and  all 
those  in  which  there  is  paralysis,  as  cases  of  compression.     But  such  a  de- 
Unition  departs  very  far  from  the  original  meaning  of  the  term  Concus- 
sion.    In  fact,  when  this  term  was  introduced  it  was  believed  that  in  cases 
where  insensibihty  follows  injury,  without  paralysis,  the  brain  was  often  free 
from  any  visible  lesion — very  much  in  the  condition  of  a  jelly  when  shaken 
ap — and  that,  if  examined,  no  laceration  of  its  substance  or  its  vessels  would 
be  found.     This  opinion  was  supported  by  some  histories  of  patients  who 
bad  died  immediately  after  blows  on  the  head,  whose  death  was  attributed 
to  concussion,  and  in  whom  the  brain  was  found  free  from  any  trace  of  injury, 
as  in  the  case  recorded  by  Littre*  of  a  prisoner  whose  arms  were  bound  behind 
him,  and  who  rushed  with  his  head  against  the  wall  of  his  cell,  falUng  dead  on 
the  floor.     The  brain  alone  was  examined,  and  no  trace  of  injury  found  in  it ; 
and  this  case  was  put  down  as  one  of  concussion  without  visible  lesion  of  the 
brain.     But,  in  this  as  in  other  cases  of  supposed  death  from  concussion,  the 
apper  part  of  the  spine  was  never  examined,  nor  the  viscera ;  and  Mr.  Hewett 
has  pointed  out  that  without  such  examination  the  fact  that  death  was  reaUy 
caused  by  concussion  is  quite  unproved ;  in  fact,  it  is  most  probable  that,  in 
the  case  mentioned  above,  the  man  died  from  injury  to  the  upper  part  of  the 
«f>inal  cord.     Mr.  Hewett  gives  a  remarkable  case  where  the  death  was  attri- 
buted to  concussion ;  the  head  was  alone  examined,  and  the  case  would  have 
i>K>n  recorded  as  one  analogous  to  Littre's,  had  it  not  occurred  afterwards  to 
another  surgeon  to  reopen  the  examination  and  investigate  the  condition  of 
tlie  medulla  oblongata  and  spinal  cord,  when  death  was  found  to  be  due  to 
injury  of  the  upper  part  of  the  spme.     In  other  cases  death  may  have  been 
caiLsed  by  ruptiure  of  the  heart  or  some  of  the  great  viscera.     There  is,  there- 
fore, at  present  no  evidence  that  any  case  of  concussion  ever  occurs  without 
anatomical  lesion  of  the  brain  or  its  vessels  to  some  extent.    We  may  never- 
theless concede  that,  as  Mr.  Savory  argues,^  even  if  it  be  true  that  no  case  of 
coQcussiou  occurs  without  some  lesion,  yet  this  does  not  prove  absolutely  that 
«>ich  lesion  is  the  cause  of  the  insensibihty,  since  that  insensibihty  will  pass 
avar  suddenly,  while  the  lesion  must,  of  course,  still  be  present ;  and,  besides, 
^arh  lesions  have  been  known  to  be  present  without  any  symptoms  of  concus- 
*'.';n.     Therefore,  though  it  is  not  proved  that  concussion  occurs  without  ana- 
t'lmical  lesion,  it  is  certainly  not  disproved — nay,  there  is  d  priori  reason  for 
tiiinJdng  that  it  may  do  so.' 

*  'Mim,  dt  TAcad.  des  Sc.'  1705,  p.  54. 

'  '.St.  Barth.  Hosp.  Reports,'  vol.  v.  p.  72. 

'  A  case  published  in  Mr.  Hutchinson's  'Illustrations  of  Clinical  Surgery,'  p.  80,  goes  far 
t'  f'fure  thiU  even  fatal  ooncui<i<ion  may  occur  without  discoverable  lesion.  In  this  case  the 
;ii*i«iit  WBH  a  child  st.  5,  and  died  60  hours  after  the  accident,  in  which  she  had  been  run 
'  ^^r,  the  wheel  apparently  passing  over  the  chest ;  but  the  symptoms  were  mainly  those  of 
n«eaanon,  and  no  lesions  were  found  in  the  lungs,  heart,  or  spinal  cord ;  nor  was  anything 
'MiDd  in  the  brain,  beyond  general  congestion.  The  same  great  authority  ezpre»<es  (ibid. 
;  S4)  an  opinion  identical  with  that  in  the  text : — '  A  considerable  number  of  the  head  cases 
tAU)  within  periods  of  a  few  hours  or  a  day  or  two  die  from  the  general  effects  of  the  shake 
''f  the  envlml  mass.  licsions  are  found,  it  is  true ;  but  they  are  to  be  regarded  as  indications 
*4  tbs  TioleDoe  of  the  shake,  and  not  as  causes  of  death,  nor  perhaps  even  as  serious  oom- 
r>atio(M/  3fr.  Hutchinson  regards  anaemia  of  the  brain  as  being  the  proximate  cause  of 
'i«  l-faenomena  of  concussion.  Mons.  Duret  (referred  to  in  *  Brit.  Med.  Jour.'  Dec.  29, 1877) 
Tfit-T*  tbc^D  to  A  change  in  the  tension  of  the  cerebrospinal  fluid.  But  the  que^^tion  is  oer- 
tvnly  a»  yet  unsettled. 
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It  would  be  iar  more  satisfkctory,  &iid  more  in  accordance  with  the  practice 
of  surgical  Literature  in  its  otlier  departineiits,  if  we  could  classify  the  injuries 
of  the  brain,  not  according  to  their  Bymptoms,  as  Concussion,  Compressiou,  &c.. 
but  according  to  the  anatomical  lesion,  as  cases  of  extravasation  in  the  mem- 
branes or  in  the  substauce  of  the  bram,  of  contusion,  and  of  laceration  of  the 
cerebral  substance.  But  our  knowledge  of  the  aymptomB  which  depend  on 
each  of  these  injuries  is  so  very  imperfect  that  this  anatomical  division  is  as 
yet  impossible.  No  distinct  symptoms  exist  from  which  it  caii  be  affirmed  that 
in  one  caine  there  is  extravasation  of  blood  in  the  ca^^ty  of  the  arachnoid ;  in 
another,  punctiform  extravasation  in  the  substance  of  tite  brain  ;  in  another, 
laceration  of  tlie  surface  ;  in  another,  of  the  ceutral  parts  of  the  eiicephalon  ; 
and  still  less  can  we  locahse  the  lesion  which  we  may  suspect.  All  tliat  can 
be  said  as  yet  is,  that  in  cases  of  alight  concussion  small  extravasations  pro- 
bably exist  either  on  the  surface  of  the  brain  or  scattered  about  in  its  sub- 
stance, or  the  brain  is  bruised  here  and  there,  and  that  in  all  cases  where  the 
symptoms  of  head-mjury  are  very  severe  (as  where  there  is  severe  spasm  or 
profound  coma,  with  general  paralysis)  the  brain  \\'ill  be  found  lacerated.  I 
exclude,  of  course,  cases  of  external  pressure  in  which  the  compressing  agent 
and  the  part  compressed  can  l>e  diagnosed  with  more  or  less  approach  to 
certainty. 

The  symptoms  of  concussion  are  as  follows  : — The  patient  is  stunned,  and 
lies  insensible,  with  pale  face  and  cold  skin  ;  the  puke  is  weak,  possibly  imper- 
ceptible, and  often  very  irregular  ;  the  state  of  the  pupils  is  variable,  but 
usually  they  respond  to  light ;  the  breathing  is  feeble  and  shallow;  the  urine 
and  fieces  may  be  passed  in  voluntarily,  but  there  is  no  paralysis  of  tlie  sphincters 
nor  any  other  symptoms  of  paralysis. 

This  is  the  first  sla((e,  that  of  insensibility  or  collapse. 
I  append  a  thermograph  of  au  ordinary  case  of  severe  concussion  whii-h 
passed  over  in  about  the  average  time,  and  have  also  note{l  the  rate  of  the  pulau 
and  respiration.     (Fig.  51. | 

On  the  subject  of  tempera- 
ture in  head-nijuries  I  cannot 
do  better  than  again  quote  from 
Mr.  Le  Gros  Clark's  valuable 
lectures  : — '  The  temperature  iji 
cases  of  severe  head-injury  seeing 
to  be  no  measure  of  the  a 


of  leaion  suetaiued  by  the  brain.  Thus,  in  two  iiisUnces  of  simple  < 
in  which  the  temperature  was  taken  half  an  hour  and  an  hour  respectively 
after  the  accident,  it  was  found  to  be  98'5°  and  »6-2°  :  yet  both  these  pationta 
recovered  without  any  reaction  beyond  the  normal  standard.  In  another  cane 
of  hiemorrhage  into  the  brain,  with  total  unconsciousness,  the  temperature 
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was  noted  as  being  95*2^  half  an  hour  after  the  injury,  and  never  sank  below 
94*9^.  In  another  remarkable  instance,  however,  of  fractured  base,  with 
laceration  of  brain,  the  temperatiure  fell  as  low  as  ST'^"*  in  an  hoiu:  and  a  half 
after  the  accident.  I  am  not  aware  of  any  lower  recorded  temperature. 
This  patient  survived  about  nine  hours,  but  the  temperature  scarcely  attained 
9(r  just  before  death '  (op.  cit.  pp.  122,  128). 

The  second  stage  is  that  of  reaction.  The  patient  can  now  be  roused, 
though  sometimes  not  without  difficulty.  He  usually  vomits.  The  pulse 
uses  and  becomes  more  regular,  and  the  natural  temperature  returns ;  head- 
ache generally  is  complained  of  for  some  time,  and  drowsiness  is  a  very  com- 
mon symptom.^  After  this  the  patient  may  entirely  recover,  or  the  third 
^tage  may  ensue,  which  is  that  of  traumatic  inflammation  of  the  brain  or  its 
membranes — to  be  afterwards  described. 

No  treatment  is  necessary  in  the  early  stage  of  concussion.  If  the  collapse  Treatment. 
u>  very  alarming  it  may  be  thought  right  to  give  some  stimulant,  but  this  is 
liardly  ever  necessary  in  cases  of  average  severity.  Warmth  and  sinapisms 
may  be  appHed  to  the  extremities  and  epigastrium.  When  reaction  sets  in  it 
>liould  be  watched.  If  moderate,  nothing  will  be  required  beyond  quiet,  cold 
lo  the  head,  and  low  diet,  with  occasional  purgatives.  If  the  pulse  rises  very 
rapidly  in  volume  and  rate  it  is  right  to  take  blood  from  the  arm.  But  the 
question  of  vensesection  and  of  the  administration  of  mercury  rather  belongs  to 
tbe  treatment  of  traumatic  inflammation,  which  will  be  considered  further  on. 

It  must  be  remembered  that  the  tendency  to  death  m  pure  concussion  is 
from  syncope  or  shock — failure  of  the  heart's  action ;  so  that  the  only  treat- 
ment which  can  be  efficacious  in  the  early  stage  is  such  an  administration  of 
>>timulants  as  in  the  judgment  of  the  surgeon  will  not  involve  the  risk  of 
provoking  inflammation. 

I  would  repeat  that  in  this,  as  in  all  other  forms  of  injury  to  the  head,  per- 
f«^'t  quiet,  in  a  darkened  chamber,  seems  of  great  importance  as  a  precaution 
agiaiust  too  severe  reaction  ;  and  with  regard  to  the  importance  of  prolonged 
T^A  from  mental  and  physical  exertion,  after  all  severe  injuries  of  the 
Lead.  I  would  refer  to  Mr.  Hilton's  admirable  '  Lectures  on  Best  and  Pain ' 
t*l.  1877,  p.  46  et  sqq.). 

Compression  of  the  brain  is  the  term  used  to  describe  cases  in  which  there  Compres- 
ih  definite  evidence  of  paralysis — a  condition  marked  by  stertorous,  oppressed,  ■***"• 
diid  slow   breathing ;  dilatation  of  the  pupils,  perhaps  with  insensibility 
*'  light ;    slow,  laboured  pulse ;   relaxation  of  the  sphincters ;   coma ;  and 
(^ralysis  of  the  limbs  on  one  or  both  sides. 

Compression  seems  to  me  to  depend  generally  on  the  extravasation  of 
'  lood  into  the  interior  of  the  brain  from  laceration.  It  usually  proves  rapidly 
^tal  when  that  laceration  involves  the  central  parts,  giving  rise  to  rapid 
'-ttravaaation  into  the  ventricles,  the  pons  Varohi,  or  the  medulla  oblongata  ; 
•iLd  rach  cases  are  quite  beyond  the  reach  of  surgical  treatment.  It  is  only 
vhen  the  paralysis  affects  one  side  (that  opposite  to  the  injury),  and  appears 
Vi  be  due  to  one  of  the  well-known  causes — viz.  depression  of  a  fractiure, 
lodgment  of  a  foreign  body  on  the  surface  of  the  brain,  extravasation  of 
t'lood  between  the  bone  and  dura  mater,  or  superficial  effusion  of  pus — that 
the  operation  of  trephining  is  justifiable.  In  such  circumstances  I  think  it  Trephining 
w  «o,  though  in  none  of  them  is  it  often  successful.     The  paralysis  which  jlJ^UJ" 

'  I  would  refer  the  reader  to  the  tabular  statement  of  the  UHual  Hymptoms  of  concussion 
.rr»-n  hj  Mr  Hutchinson  on  p.  S6  of  hi»  *  Illustrations  of  Clinical  Surgery/ 
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accompanies  depressed  fracture  or  tlie  lodgment  of  a  foreign  body  often 
depends  really  on  extravasation  of  blood  within  the  brain  from  laceration, 
or  on  inflammation  of  the  membranes.'  EstravaBation  of  blood  above  Hip 
dura  mater  very  rarely  is  limited  to  the  precise  point  which  can  be  reached 
by  the  trephine,  and  it  also  is  often  accompanied  by  central  or  by  meningeal 
extravasation.  And  the  numerous  causes  of  failure  in  trephining  for  pua 
have  already  been  fully  detailed.  Therefore,  though  in  desperate  cases  any 
operation  is  justifiable  which  holds  out  a  reasonable  hope  of  success,  it  is  not 
to  be  wondered  at  that  trephining  is  very  rarely  Buecessful,  or  tliat  some 
surgeons  appear  to  have  almost  altogether  renounced  it. 

These  views  about  tlie  justifiability  and  the  causes  of  failure  of  trephining 
may  be  illustrated  by  figs.  62  and  58,  taken  from  two  cases  of  depressed 
fracture,  in  one  of  which  trephining  was  performed,  and  in  the  otlier  not.  In 
fig.  62,  although  the  operation  seems  to  have  been  performed  most  tlioroughly 
and  most  successfully,  as 
far  as  the  elevation  of  the 
depressed  bone  goes,  it 
proved  useless  in  conse- 
quence of  the  subjacent 
mischief.  And  I  may  take 
occasion  to  remark  tbat  in 
many  instances  the  imme- 
diate object  of  the  opera- 
tion— viz.  the  replacement 
of  the  depressed  bone — is 
not  effected  by  any  means 
so  fully  as  in  the  case 
before  ns.  The  examina-  t 
tion  of  a  large  number  of 
Museum  specimens  has 
shown  me  that  often,  al- 
tliough  the  greater  part  of 
the  l>one  has  been  lifted 
up,  and  the  operation  must 

have  appeared  to  the  but-       injirwL"Ti'i'.iirramVi7r™'iii'ionl|ViuThVw'tr'|Ii^oi\"t,-" 
geon   to  have  been  com-       r„''l:Jn'l"',.^i*°iSV"r"«'X?^n%''r:tii 
pleted  (and  no  blame  can      "S^ifl'i'JZ?n;,S!I.r's;i"i»,'*  *"''"°  *""""  """"'"  ''"^'* 
attach  to  him  for  thinking 

BO,  and  for  abstaining  on  tbat  account  from  any  farther  interference),  yet 
examination  from  the  inside  would  show  spicula  or  depressed  edges  still  irri- 
tating the  membranes  or  the  brain. 

In  fig.  68  is  seen  one  of  the  ordinary  injuries  in  which  the  practice  of  dif- 
ferent surgeons  varies.  There  was  no  positive  compression  ;  the  brain  wan 
deeply  ir^ured,  and  the  surgeon  thought  it  useless  to  interfere.  Yet  it  is  per- 
fectly foir  to  argue  that  in  a  case  where  it  would  have  been  so  easy  to  remove 
sharp  edges  of  bone  sticking  into  the  wound  of  tlie  membranes  and  irritatinf; 
the  lacerated  surface  of  the  brain,  it  ought  to  have  been  done,  as  affording  ■ 
patient  the  last  chance,  however  feeble  it  might  be :  and  such  is  unqueetion- 

'  Mr.  HulchiiiHuii  my*  ('  lUuatr.  of  C 
ilu(*<l  by  coniprcwion  from  driinwail  Ikji 
in  -tfi  foinl  hewl-injurif"  onlj  one  cif  com 


il  he  m'V«r  wilnnwod  ft  d^th  pn>- 
ti  hiH  tabic  of  Ihe  causn  of  Jmlh 
Hitt-d  Mood. 
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ably  my  Dvn  opinion.'  The  fracture  is  a  leBs-marked  example  of  the  form 
which  Mr.  Hutchinson  figures  on  PI.  XXXII.  under  the  name  of  '  pond 
depression,'  and  regards  as  extremely  appropriate  for  trephining. 

Besides  tlie  cases  which  correspond  to  the  typical  descriptions  of  concussion  Cawt  not 
and  compression,  cases  are  met  with  (and  not  rarely)  in  which  the  insensibility  under'the* 
i'  by  no  means  complete,  and  where  it  is  dillicult  to  see  whether  there  is  not  sUivp 
lioine  imperfect  paralysis,  bnt  where  other  symptoms  are&r  more  prominent.  L^nnjon 
In  some  of  these  cases  there  is  delirium — sometimea  quiet,  sometimes  furious  "5  "'"-*"; 
uid  maniacal — spasms  or  convulHiona,  constant  screaming,  excesaive  irrcgu-   drain, 
larity  of  the  pulse,  and  in  many  cases  great  irritability  when  roused,     ^uch 
.nmptoms  may  be  connected  with  laceration  of  various  parte  of  the  brain  In 
vhich  the  hnmorrhage  haa  not  beeh  aufficient  to  produce  complete  compres- 
sion ;  but  it  must  be  admitted  that  we  know  little  of  the  real  anatomy  of 
il;em  beyond  thia,  that  in  those  casea  which  prove  fatal  (for  many  recover) 
xme  laceration  of  the  brain,  or  extravasation  into  the  membranes,  appears  to  v 


pcrfHUir 

lu  other  nvffiufinU 

orge'i  Hoi- 

Ufe  been  always  found.  Bat  as  such  laceration  and  extravasation  have 
'U«ted  in  cases  presenting  no  such  symptoms,  it  is  clear  that  the  real  cause 
'if  ibe  difference  m  different  cases  between  the  sequelie  of  injuries  which  seem 
-•^trly  identical  in  their  anatomy  is  still  to  seek.  Mr.  Hutchinson  teaches 
'-'.M  one  ot  the  moat  constant  effects  of  compression  is  to  canae  anemia  of 
U-f  brain,  and  that  such  ansemia  may  be  a  cause  of  convulsions. 

In  all  aocfa  cases  it  aeems  to  be  the  chief  object  of  treatment  to  avoid  and 
'■^he  excitement,  for  which  purpose  strict  quiet,  in  a  darkened  room,  is  most 
fiwitial.  The  head  should  be  shaved,  and  cold  lotion  or  an  ice-hag  apphed, 
if  the  patient  is  not  too  restless ;  otherwise  it  should  be  constantly  wetted,  so 
^  to  cool  it  by  evaporation.  Low  diet  should  be  insisted  on,  unless  contra- 
indicated  by  the  state  of  the  pulse ;  and  the  cautious  but,  if  necessary,  free  use 

'  Mr.  HntehiDHio  leachen  the  nnia  doctrine. — Sec  hia  PI.  XXJX.  nnd  tbe  eommentarj. 


tion. 
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of  morphia  lias  iii  some  strikiug  cases  appeared  to  me  to  be  of  the  most  signal 
service  in  calming  the  spasms  or  fits,  and  so  saving  the  patient  from  death  by 
exhaustion. 

Traumatic  Compression  tends  to  death  by  coma,  i.e.  by  gradually  uicreasinginsensi- 

in  amma-  ^jjij^y  j^^^  paralysis,  which,  when  it  extends  to  the  functions  of  deglutition  and 
respiration,  necessarily  proves  fiEktal.  And  such  paralysis  is  due  to  one  or  both 
of  two  causes,  viz.  pressure  by  extravasated  blood  or  pus  or  by  foreign  bodies,  or 
softening  from  inflammation  of  the  substance  of  the  brain.  Such  inflammation 
is  the  most  formidable  accident  in  head-injuries,  and  the  chief  object  of  our 
treatment  is  to  ob>iate  or  to  combat  it.  In  old  times  bleeding  was  used  un- 
sparingly with  this  view — no  doubt  too  indiscriminately;  but  I  have  met 
with  no  hospital  surgeon  who  does  not  think  that  the  reaction  against  this 
'  antiphlogistic '  treatment  has  also  been  too  indiscriminate,  and  who  couM 
not  recall  striking  instances  of  the  benefit  of  judicious  veneesection  in  cases  of 
apprehended  or  incipient  inflammation  after  injury  to  the  brain.  The  great 
point  is  to  be  aware  of  the  symptoms  which  mark  the  onset  of  this  inflamma- 
tion, so  as  not,  on  the  one  hand,  to  depress  the  patient,  and  possibly  favour 
the  occurrence  of  difiPuse  suppuration  by  injudicious  and  uimecessary  loss  of 
blood,  or  on  the  other,  to  allow  the  inflammation  to  get  ahead,  when  bleeding 
will  probably  prove  useless. 

Traumatic  inflammation  affects  either  the  membranes  (meningitis)  or  the 
substance  of  the  brain  (encephahtis).  The  membranes  may  be  involved  in 
injury  of  the  bone,  the  inflammation  spreading  from  the  dura  mater  inwards, 
leading  to  effusion  in  the  arachnoid  cavity,  where  it  is  almost  always  diffused, 
and  to  inflammatory  cellulitis  of  the  pia  mater ;  or  the  inflammation  may 
spread  outwards  from  the  injured  brain,  and  then  it  is  often  limited  to  the 
pia  mater.  Traumatic  encephalitis  may  be  caused  by  the  spread  of  meningitis 
inwards,  or  it  may  be  the  result  of  lesion  of  the  substance  of  the  braui,  and 
so  follow  on  a  case  which  has  commenced  as  one  of  '  simple  concussion.' 
Its  common  results  are,  softenmg,  usually  of  the  surface,  sometimes  also  of 
the  central  parts  of  the  brain,  effusion  into  the  ventricles,  or  abscess  of  the 
brain. 

The  symptoms  of  meningitis  and  encephalitis  have  not  been  fomul  as  yet 
to  admit  of  diagnosis  from  each  other  beyond  such  a  conjectural  opinion  as 
is  derived  fi*om  the  exciting  cause.  The  early  symptoms  are — pain  in  the 
head,  feverishness,  hot  skin,  quick  pulse,  contraction  of  the  pupils,  intolerance 
of  light  and  sound.  Then  sickness  ensues,  with  restlessness.^  Convulsions 
succeed — at  least  this  is  the  usual  order  of  appearance  of  this  symptom, 
though  there  are  cases  in  which  they  come  on  very  early,  and  are  ahnost  the 
first  alarming  symptom  noticed.  They  are  followed,  or  sometimes  precedetl, 
by  deUrium.  Coma  ensues,  and  then  paralysis.  The  first  onset  of  inflam- 
mation may  be  heralded  by  rigors  ;  but  rigors  occur  usually  in  the  later  stage 
of  inflammation,  and  may  be  taken  as  indicative  of  suppuration. 

Whenever  traumatic  meningitis  or  encephalitis  is  diagnosed,  or  even  when 
there  is  reasonable  cause  for  apprehending  such  an  event,  the  first  indication 
is  certainly  to  shave  the  head,  and  apply  cold  to  it,  to  purge  the  patient  very 
freely  by  a  large  dose  of  calomel,  followed  by  a  sahue  purgative,  and  to  kei^p 
him  very  quiet  in  a  darkened  room.  If  the  pulse  rises  decidedly  in  rate,  aiul 
if  its  volume  and  hardness  also  increase,  I  never  saw  a  case  in  which  any 

*  Mr.  Hutch iuMiii  haft  recunltxl  a  oute  of  inflamnmtion  uf  the  ftulMmichiioiil  tiMuo  at   th«« 
Xtam  of  the  brain  in  which  aleepl««»neflH  wat*  a  prominent  ttymptoni.     Op.  cit.  p.  76. 
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barm  resulted  from  a  moderate  bleeding  (say  10  to  12  ozs.)  and  many  in  which 
it  did  great  good.  At  the  same  time  mercury  should  be  given  in  powder, 
calomel  being  the  salt  usually  selected,  in  doses  of  about  2  grs.  four  or  six 
times  a  day.  The  powder  can  be  placed  on  the  back  of  the  patient's  tongue 
^itb  a  little  sugar,  if  he  is  unable  or  unwilling  to  swallow.  When  there  is 
mach  excitement,  and  especially  if  convulsions  are  present  and  are  severe, 
morphia  is  very  beneficial,  either  combined  with  the  calomel  or  introduced 
under  the  skin,  or  both.  We  have  the  high  authority  of  Mr.  Hewett  for  say- 
inp  that  *  opium  or,  better  still,  morphia  is  doubtless  of  great  value  in  many 
cases  presenting  some  of  the  most  characteristic  symptoms  of  inflammation.*  ^ 

The  main  questions  in  the  subsequent  treatment 
are  whether  to  repeat  the  venaesection,  and  whe- 
ther the  trephine  is  indicated.  The  first  is  a 
matter  which  will  tax  the  surgeon's  judgment  and 
tact.  There  can  be  no  doubt  that  many  cases  have 
terminated  unfavourably  from  overbleeding,  of 
which  Mr.  Hewett  records  a  remarkable  example, 
where,  however,  the  diagnosis  was  also  at  fault, 
for,  after  death,  no  anatomical  proof  of  inflam- 
mation was  found.  But  this  ouglit  not  to  dis- 
^ 'ui*'im^ii**iSr^r^mpereture  courage  the  surgeon  when  the  indications  are  clear, 
•hicii  Mmetunm  is  nof«<j Jj»  i.e.  if  the  Same  symptoms  which  first  led  hiin  to 

of  head-injury  m  inflam-    .__.__.•'      '^ 


DjttMn  comes  on  anil  powca  into  bleed,  stiU  contiuue,  or  evcu  mcrease.   A  very  valu- 

•appamtion.     Tlie  patient  was  i-a-^-x  xa  x-  • 

*iinitt«ii  Willi  compounti  fntc-  able  contra-uidication  to  repeated  veneesection  is 

tore  of  the  fnintal  sinus,  in volv-  •    i    j  a    i.      i/r      xt  ax    •       xi  x  j* 

tiiKsLiotiieiuteniaitohicapor.  pomted  out  by  Mr.  Hewett  m  the  watery  condi- 

t^^'^rl^^ZTr^^''^^^'^  *io»  of  the  blood,  which  sometimes  is  noticed  after 

J^V'fiSS^hc  biinTbSTi"?-  one  or  two  bleedings.     In  cases  where  the  indica- 

<tfnniation  *»»♦* J^pp?"**®"  ?'  tious  of  Cerebral  congestion  and  excitement  persist 

t>ie  in}ure<l  auteTior  lobe  rapMly  o^  ^  ^ 

•aperreitfti.  (heat  of  head,  excessive  pulsation  of  carotids  and 

temporals,  violent  delirium),  but  the  general  circulation  hardly  warrants 
Heeding,  leeches  may  be  applied  to  the  scalp  and  temples.  As  to  the  indica- 
tions of  tlie  formation  of  pus  beneath  the  cranium,  and  the  symptoms  which 
/L<tify  trephining,  reference  must  be  made  to  p.  187. 

Hernia  cerebri  is  a  consequence  of  local  or  limited  inflammation  of  a  por-  Hernia 
tion  of  the  brain,  co-existing  with  wound  or  sloughing  of  exposed  dura  mater,  »«'rebri. 
whereby  the  inflamed  brain  is  forced  through  the  skull.  It  is  not  every  wound 
of  the  brain,  even  when  it  involves  loss  of  substance,  which  necessarily 
produces  hernia  cerebri.  I  have  seen  a  portion  of  the  brain  shced  off  (in  a 
<-z9e  of  encephalocele  mistaken  for  encysted  tumour),  and  no  harm  result. 
And  there  are  plenty  of  instances  on  record  in  wliich  large  portions  of  the  brain 
uve  been  torn  away  in  injuries  of  the  head,  and  the  wound  has  healed  kindly. 
P'Qt  very  commonly  after  a  compound  fracture,  in  which  the  dura  mater  has 
4l«o  been  lacerated,  in  a  few  days  an  offensive  ichorous  discharge  is  noticed 
from  the  wound,  and  a  fongous  mass  begins  to  sprout  out  of  it.  This  sloughs 
and  drops  off"  in  firagments,  which,  if  examined  in  the  microscope,  are  fomid 
Ui  consist  in  great  part  of  the  products  of  inflammation.  Sometimes,  indeed, 
tb<7  consist  entirely  of  such  products,  and  to  these  protrusions  the  name  of 
•  fclae  hernia  cerebri '  is  sometimes  given,  reserving  the  name  of  *  true  '  for 
those  in  wliich  the  characteristic  structure  of  the  cerebral  substance  can  be 
foond. 

"  Op.  cit.  p.  626. 
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Hernia  cerebri  is  generally  fiital,  tliougli  by  qo  means  universally  so.  It 
commonly  occurs  in  compomid  fracture  of  tlie  vertex ;  but  I  have  fibred  above 
an  instance  in  which  it  took  place  in  the  middle  fossa  of  the  base  of  the  skull ; 
and  Mr.  Holden  has  referred  to  a  remarkable  instance  in  the  anterior  fossu. 
where  the  patient,  a  boy,  lost  a  large  quantity  of  brain-matter  through  the 
nose,  but  ultimately  recovered.  I  once  watched  a  case  in  which  the  greater 
part  of  one  anterior  lobe  of  the  cerebrum  was  discharged  through  a  compound 
fracture  of  the  orbit,  in  which  the  whole  roof  of  the  orbit  had  been  removed. 
There  were  remarkably  few  symptoms,  and  the  boy  seemed  to  have  a  fair 
chance  of  recovery,  when  symptoms  of  general  pyiemia  developed  themi^lves. 
and  he  died  eighteen  days  after  the  injury.  It  is  often  remarkable  how  little 
the  functions  of  the  brain  suffer  even  when,  as  in  this  case,  the  actual  loss  of 
substance  is  great.  Often,  however,  the  real  loss  is  but  small,  since  a  great 
proportion  of  the  fungus  consists  of  inflammatory  products. 

No  treatment  is  either  necessary  or  indeed  admissible  in  hernia  cerebri. 
beyond  such  applications  as  may  correct  the  ftetor  of  the  discharge  as  far  as 
possible.  All  attempts  to  repress  the  protrusion  are  dangerous,  and  probably 
inefficient,  and  the  practice  of  shaving  it  off  is  quite  exploded. 

I  can  say  but  little  on  the  subject  of  direct  lesion  of  the  nenes  at  the  bn^i: 
of  tlie  brain.  Those  of  the  seventh  pair  are  the  most  common,  and  in  frac- 
tures of  the  base  loss  of  hearing  and  ^,,^_^^ 
facial  paralysis  are  not  unfrequently 
noticed.  Extravasation  of  blood  in  the 
sheath  of  the  optic  ner>'e  has  been 
found  after  death,  and  blhidness  may 
l>e  so  caused,  and  may  pass  away, 
though  in  other  cases  it  has  resulted 

from  absolute  laceration  of  the  nerve,  p,,,  „  Eiir.vhMiinn  nf  i,i~.i  in  ii,r  .i„.ati.  ..f 
and  is  then  probably  permanent.  But  ji'r'Kv»iiiv'^«'"-sv«''J(  "/'"■' jpi^  ^.[['7 
all   the  nerves  of  the  base  (with  the       p'"- 

exception,  I  beUeve,  of  the  little  fourth  nerve  t  have  presented  distinct  evidence 
of  traumatic  lesion,  as  indicated  by  the  loss  of  their  fmiction,  and  proved  by 


poNt-mortem  examination.  No  treatment  can  be  adopted ;  but  the  symptom 
is  often  valuable  in  a  diagnostic  point  of  viow.  It  is  important  to  remenilx-r 
the  fact  on  which  Mr.  Le  Uros  Clark  has  laid  some  stress,  that  tlie  symptoms 
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of  paralysis,  indicating  lesion  of  the  nerves  at  tlie  base  of  the  skull,  often  do 
not  present  themselves  till  three  or  fotir  days  after  the  receipt  of  the  injury, 
slioving  that  they  are  due  to  inflammatory  reaction.  This  fact,  however,  by 
no  means  negatives  the  diagnosis  of  fracture,  siuce  a  fracture  is  one  of  the 
uo«t  probable  causes  of  such  inflammation. 

Tbe  operation  of  trephiiung  the  skull,  although  it  is  always  called  by  that  X'^i'!'''!! 
xiMue,  is  not  always  performed  with  the  circular  saw  called  the  trephine. 
The  elevated  edge  of  an  injured  bone  is  often  more  easily  and  expeditiously 
rtiuoved  by  the  sawwhich  bears  Hey'sname.'     Tbestraight  edge  enables  the 
^urg«on  to  remove  any  length  of  bone  at  one  stroke. 
Whtn  a  curtilinear  direction  has  to  be  given  to  the 
Nrction  t)ie  round  edge  must  be  used. 


Trephining  is  an  operation  which  is  neither  very 
ej.y  in  all  cases  uoT  destitute  of  dangers  of  its  own  ui  fio.  m.  Trepuino.  The  <*u- 
»Hv,  The  soft  parts  are  first  to  be  cleaned  carefully  iiigniy  bojon.i  the  wctii  ot 
from  the  part  of  the  bone  on  wliich  the  trephine  is  to  am^Iitogeii^TwitbiD tiie 
t-  applied,  which  in  cases  of  fracture  should  be  the  ti""wreB'"'wii'i^' ^^n  iL 
-iDdbone  on  the  edge  of  the  depressed  portion,  and,  the  cieft  o(  iiie  Bisik. 
:f  HivK  are  two  depressed  and  interlocking  pieces,  the  trephine-hole  should 
iii  ilie  edge  between  them  (see  fig.  58).  It  is  well  to  avoid  the  known  situa- 
::'in  of  a  large  sinus  if  possible,  though  in  cases  of  depressed  fracture  it  may 
be  necessary  to  apply  the  trephine 
directly  over  a  sinus  (see  fig.  62). 
The  pin  of  the  trephine,  being  run 
out  and  firmly  fixed,  is  applied  at 
such  a  point  as  will  secure  this  ob- 
_       -iA_«c—  >^  ^=^^^^m     J^*'*'  ^""^  ^^^^  ^^  *  screwing  motion 

^\ir>-^^_—       I  I^^^fl     the   section  of  the  bone  is  com- 

menced.    When  the  groove  is  deep 
enough  to   avoid  all  risk  of    the 
trephine  slipping,  its  pin  is    with- 
drawn, and  as  soon  as  the  surgeon 
cit»  ortiiv  tkuii,  wiihBpoRiaiiof  bone  believes  that  he  has   got   through 
"t^xd''X^'^\Z^^'°''^^i  "'^  external  table'  he  begins  to  pro- 
IS^£i''»'ti;S'Eiri'frii!^^rf'^  b^  t^^ed  with  caution,  and  with  a  very 
""  """  "'"^^'jj^'J*™^  light  hand,  often  feeling  the  groove 
.-St.  Qemf^''  with  a  fine  probe,  or,  as  is  more 

'  .—,--- usual,  a  common  quill  toothpick. 

'<  '.'rn  the  internal  table  is  perforated  at  any  part  of  the  circle  the  elevator  is 
Produced  here,  and  the  crown  of  bone  will  generally  come  away.     If  it  does 

'  Tbnas.iwMr.  Be7  poinUuii 
'  'irorpcun,'  uul  m>  oilber  rerired 
■  ■■'■  Mr.  [ler. 

'  .■<onietim«  iho  remoiBl  of  n  crown  of  Irephine  from  ihf  eitemal  tnlilo  only  will  nllow 
'  >^  nr^eoo  aeeaiB  lo  the  ik-prnrnd  lioae  so  B»  to  rpninvc  it  —n  fuel  of  which  Hr.  HiiIchitMun 
c  'n  1*0  eum[)l»  (o|>,  cit.  PI.  XXXI.  6gs.  1  nnd  3). 
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not  do  80,  the  internal  table  must  be  sawn  in  some  other  part ;  but  the  tre- 
phine must  not  be  pressed  on  the  part  already  sawn  through,  for  fear  of 
wounding  the  dura  mater.  When  the  first  crown  of  trephine  has  been 
removed  it  may  be  necessary  to  take  away  a  second  or  a  third,  or  to  saw  off 
the  projecting  edges  of  the  sound  bone  with  Hey's  saw  (as  in  fig.  52);  or 
perhaps  the  whole  operation  may  be  accomplished  with  the  saw,  in  using 
which  the  same  precautions  are  to  be  taken  as  in  sawing  with  the  trephine  ; 
but  there  is  less  risk  of  wounding  the  dura  mater  with  Hey*s  saw,  since  it 
is  only  applied  on  the  sound  edge  close  to  the  fracture,  and  here  the  dura 
mater  has  of  course  been  driven  down  by  the  depression.  The  greatest 
danger  to  the  dura  mater  is  in  cases  like  the  one  from  which  figure  59 
was  taken,  where  the  skull  is  of  different  thicknesses  at  different  parts  of 
the  circle. 

As  will  be  seen  from  the  foregoing  pages,  trephining  is  indicated — 1,  in 
cases  of  compression  produced  by  depressed  fracture  or  lodged  foreign  bodies ; 
2,  in  certain  cases  of  irritation  or  symptoms  of  pressure  supervening  in 
depressed  fracture  ;  8,  in  cases  of  localised  pressure  from  extra vasated  bloo<l : 
4,  in  cases  of  intracranial  suppuration  where  the  symptoms  are  those  of 
locahsed  pressure. 
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INJURIES    OF    THE     BACK. 

Sp&ilvs  of  the  back  are  amongst  the  commonest  of  all  accidents.     They  are  SprainB  of 
the  effect  of  wrenches  or  contusions,  either  of  which  produce  violent  flexion  of  ^  ® 
:)]e  whole  column,  and  which,  therefore,  sprain  it  at  the  part  where  such 
tlt\ion  is  arrested,  viz.  near  the  sacrum. 

The  injury  consists  in  stretching,  and  in  the  severer  cases  probably  more  or 
I'-vt  rupture,  of  the  muscles,  fasciffi,  and  ligaments  on  the  posterior  aspect  of 
he  spine,  while  the  parts  in  front  may  be  more  or  less  crushed ;  and  in  parti- 
cTilar,  the  kidney  is  sometimes  contused  or  lacerated.  The  latter  injury  will, 
iiowever,  be  treated  of  by  itself  in  a  subsequent  section.  When  there  are 
^^mptoms  of  injury  to  the  spinal  cord  itself  (/  concussion  of  the  spine,'  as  it  is 
>nned),  those  symptoms  constitute  the  main  feature  of  the  case,  and  will  be 
"TT^ken  of  presently.  In  this  place  I  shall  speak  merely  of  the  uncomplicated 
"prains. 

There  is  swelling  at  the  injured  part,  with  subsequent  inflammation ;  but  Symptoms. 
Mierally  no  visible  ecchymosis,  since  the  blood  which  must  have  been  poured 
<''it  is  beneath  the  deep  aponeurosis.  There  is  great  pain  in  moving,  and 
<^-ptcially  in  extending  the  spine.  The  prognosis  is  very  &voTu:able,  though 
:r<v)very  is  often  slow.  Sometimes,  however,  disease  of  the  bones  or  joints 
"f  the  vertebral  column,  or  low  inflammation  of  the  cord,  or  disease  of  the 
Miners  follows  on  what  was  apparently  a  simple  sprain ;  and  in  some  of  these 
n^4^  onsuspected  fractures  or  dislocations  have  been  found.  I  would  refer 
h  some  interesting  examples  of  these  complications  to  Mr.  Jacobson's  essay 
«'j  Injuries  of  the  Back  in  the  8rd  edition  of  the  '  System  of  Surgery.' 

If.  from  the  severity  of  the  injury,  the  patient  is  at  aU  collapsed,  the  first  Treatment 
•viieation  is  to  revive  him  from  that  condition.  Then  at  first  moderate  general 
Mi^  local  antipblogistics  will  be  indicated,  with  opiates,  mercurial  purges, 
f>'\er'8  powder  at  night,  salines,  spoon-diet,  and  leeches.  Afterwards  fomen- 
'4:ion  with  poppy-heads,  warm  Goulard  lotion,  with  laudanum,  or  compresses 
'i  tincture  of  arnica  (|j  to  Oj).  When  the  patient  is  able  to  move  in  bed 
■'A  ^t  op,  friction  and  stimulating  embrocations  (liniment.  lodi,  Terebinthinae, 
^■iApi^i,  or  blistering  or  painting  with  iodine,  will  probably  relieve  any  re- 
'^^iiiing  pain.  In  obstinate  cases  an  occasional  light  touch  with  the  actual 
^">ry  18  very  beneficial. 

Fracture  or  dislocation  of  the  spine  is  one  of  the  most  surely  fatal  of  all  Fracture 
*•  "jlf-ntfl.    Fracture  sometimes  affects  only  some  of  the  processes  of  the  verte-  tion"nhe 
*'*— most  commonly  the  spinous — and  the  mobility  of  the  fractured  process  '^P***^- 
•  t  V  only  symptom  necessarily  connected  with  the  injury.     No  treatment  is 
'  |::ired  beyond  rest  and  a  bandage.   But  when '  fracture  of  the  spine '  is  spoken 
'  it  is  understood  that  the  continuity  of  the  whole  vertebral  column  is  severed. 

♦  j^avity  of  the  injury  does  not,  however,  depend  on  the  fr-acture  itself ;  for 

•'  iion^rh  no  donbt  the  spinal  column  is  the  centre  for  almost  aU  the  movements 

'  the  body,  and  its  integrity  is,  therefore,  necessary  for  any  active  motion,  yet 

M 
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this  integrity  would  be  restored  after  fracture,  by  bony  union,*  as  in  any  other 
bone,  and  the  solidity  of  the  column  would  probably  not  be  materially  impaired. 
Fig.  60  is  an  example  of  the  repair  of  a  fracture  of  the  spine  by  bony  union  in 
a  patient  who  happened  to  survive  long  enough  for  the  completion  of  the  pro- 
cess. But  the  history  of  the  same  preparation  also  illustrates  the  reason  why 
this  injury  is  so  fatal,  for  the  cord  in  that  case  was  crushed  by  the  fracture,  tk< 
it  almost  always  is ;  so  that,  although  the  bones  united,  the  spinal  symptoms 
were  unreheved,  and  pursued  their  usual  course  to  a  fatal  termination. 

In  describing,  therefore,  the  symptoms  of  fracture  (or  dislocation)  of  the 
spine,  I  must  premise  that  most  of  these  symptoms 
are  what  are  called  (on  p.  114)  merely  the  rational 
63rmptoms  of  fracture,  i.e.  lesions  for  which  we  can 
find  no  other  cause ;  and  that  some  cases  occur  in 
which  similar  symptoms  (or  sjanptoms  very  nearly 
similar)  appear  to  be  produced  by  contusion  of  the 
cord  without  fracture ;  while,  on  the  other  hand, 
there  are  cases  on  record  in  which  fracture  of  the 
spine  has  been  proved  by  post-mortem  examination 
to  have  occurred,  yet  in  which  there  have  been  no 
such  s3rmptoms,  in  consequence  of  the  cord  having 
escaped  injury. 

The  symptoms,  then,  of  fracture  of  the  spine  are 
as  follows  :  pain  in  the  part,  aggravated  by  passive 
motion,  more  or  less  incapability  of  moving  the  spine 
at  that  part,  and  deformity  of  the  spinal  column.  All 
these  are  no  doubt  direct  symptoms  of  the  injury ;  but 
they  are  not  decisive,  with  the  exception  of  the  last, 
which,  if  present  in  a  marked  degree,  leaves  no  doubt ; 
but  it  is  frequently  absent.  There  is  usually  con- 
siderable collapse  from  the  severity  of  the  injury.  The 
usual  sequelie,  and  those  by  which  we  infer  the  ex- 
istence of  fracture,  are  complete  paralysis  of  motion 
and  sensation  in  all  the  parts  supplied  with  nerves 
from  below  the  seat  of  the  lesion. 

In  some  cases  (but  I  think  not  very  many)  there  is  hyperflE^sthesia  ju^t 
above  the  parts  in  which  sensation  is  lost,  depending  either  on  irritation  of 
the  nerves  as  they  quit  the  intervertebral  foramina,  or  of  the  cord  al)Ove  the 
disintegrated  part.*  In  fracture  above  the  origins  of  the  phrenic  nerv** 
(i.e.  above  the  fourth  cer\*ical  vertebra),  that  nerve,  as  well  as  all  tlif 
others  which  supply  the  respiratory  muscles,  will  probably  be  paralysetl.  ami 
death  will  be  instantaneous.'     With  fracture  lower  doi^Ti  in   the  neck,  tlu" 

*  Tlu'  (Kvum-ncc*  of  1h)iiv  uiii<in  i«*  (h*iiinl  I»v  Sir  C\  Ik-ll,  juul  R()kiian'»kv  siv«»  \\  U  nin  — 
Imt  I  Ih'How  lhi«*  is  only  Ih-c^uih*  n»(»overy  is  nin*. 

'  HiltonV  •  I>ectun"»,  etlitttl  Ity  Ja(*t^l»son.'  j>.  64. 

•  A  Very  int<-n*stinp  caw   is   n*lrtte<l  liy  Mr,  Shaw,  in  the  'Syst.  of  Surir.*  3nl  ttl.  t»*-    i 
p.  684,  in  wliirli  u  fracturi'  with  (H.^pluctMiicnt  of  the  fii>l  ami  k-coimI  vertebrw  wh>  RC0(>ni{iiuiif  I 
l»yno  stTious  symptoiiH,  the  fra^nienth  l»cin^f  tli«*|»hict^l  forwanls,  towAnU  the  pharynx  in-tf.i  i 
of  Imckwanls  on  to  tlu*  eonl.     The  jmtient  diM  from  «lr«»j»»y  a  year  afYorwanU,  niuX  the  pn*- 
pnmtion  i«i  in  the  Mn«M'um  of  the  MithlU'Ht'X  Ho*ii>ital.    Tlie  wme  author  (il'i»l.  p.  660)  i>  l«'t  -% 
a  «u*e  in  whieh  the  (trntient  purvivinl  fiftn'n  months  after  a  fnioture  of  the  fourth  or  fif*  fi 
<vr%M«il  vertehm,  thouyh  the  eonl  wi»  entin»ly  (lisorirani-^Hl  at  the  wat  of  fraeturr. and  th»  r* 
WJVM  therefon'  jmrnlyni'*  of  all   the  \rt\r\h  U'low  tlu-  html.     A  ctitte  \h  rw'onlw!  hy  I>r.  May.  «»t 
Midi  Met  own,  Conn.,  in  the  '  Anieriean  Journal  of  Motl.  S«'i.*  (Vt.  1876,  in  whieh  the  fniolur« 
Ix'sidw  implieatiii^  the  nj»per  vertrhne,  traven*oil  the  Kise  of  the  nkull  also — and  wh*rv  t'  . 


Fio.  60.  Fmcturp  of  the  i»piiM' 
uniteil,  the  pHtieiit  iin^i'iw* 
MirvivtHl  five  luontli^.  T'l.- 
lH>r]y  of  the  htflt  (l<ii>itl  ><  r- 
tehra  in  cnuiht'*! ;  wuiw*  of  it* 
fn*tfnuMit*  are  driven  f<r- 
VTHnb*.  foniiintf  «u  Im-tnil  ir 
riuK  of  iMHie  uhit'h  liv*  in 
front  of  the  l>o«Iy  i»f  the  fir^t 
Iniiilinr,  to  wlth*h  it  ii»  fl- 
(lonil  hy  h*Mi\  union.  An- 
other lariri>  fnmnifut  i« 
tlrivfu  luu-kwiinU  int«»  t'  •• 
eiiun].  Th*"  m»li<ltty  of  t  •• 
eohuiiJi  in  n^ston^l.  ImiI  «!T  , 
Mi)fht  nniniinr  rnrvntu'^*  — 
From  a  <|>i'«-Iiihmi  in  ^•. 
Of)rKe'»  li'mpiljil  Miiy«*i^  •., 
Ser.  i.  So.  49. 
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patient  will  retain  the  power  of  diaphragmatic  breathing,  l)ut  not  the  motion 
of  the  intercostals  or  of  any  other  muscle  of  respiration,  or  of  any  of  the  muscles 
of  the  trunk  or  limbs.  Sensation  will  also  be  completely  absent  in  all  parts 
below  the  neck,  except  that  in  some  cases  perception  of  impressions  may  still 
be  noted  in  the  parts  supplied  by  the  superficial  descending  branches  of  the 
plexus ;  the  sphincters  are  paralysed,  so  that  the  urine  is  at  first  entirely 
retained,  and  then  dribbles  over,  and  there  is  no  power  of  retaining  the  ffeces ; 
the  passage  of  the  catheter,  though  unfelt,  usually  excites  priapism^ ;  and 
tickling  or  pinching  the  Hmbs,  though  equally  unfelt,  also  very  often  produces 
reflex  motions.  The  intellect  is  imaffected,  and  the  patient  usually  free  from 
pain.  The  temperature  of  the  paralysed  part  varies.  Sometimes  it  is  higher 
than  that  of  the  body  ;  but  this  is  not  always  the  case.^ 

In  fractures  so  high  up  as  this  the  patient  usually  dies  in  two  or  three  days, 
and  often  much  sooner.  Death  is  produced  generally  by  the  accumulation  of 
tloid  in  the  lungs,  which  the  patient  is  unable  to  cough  up,  and  which  chokes 
him.  But  when  death  follows  more  rapidly  it  is  probably  from  hsBmorrhage 
into  the  substance  of  the  cord  or  into  its  theca,  which  produces  pressure  on  or 
disintegration  of  the  spinal  marrow  above  the  seat  of  fracture. 

The  lower  dow^n  in  the  column  the  fracture  is  situated,  the  less  is  the 
extent  of  the  paralysis.  At  the  lower  part  of  the  lumbar  region,  where  there 
L«  no  spinal  cord,  but  only  the  leash  of  nerves  of  the  cauda  equina,  some  of  these 
i\pT\es  may  escape  injury  while  the  rest  are  torn,  and  so  the  resulting  paralysis 
of  the  lower  limbs  may  be  imperfect.  Usually,  however,  in  fractures  of  the 
iumbar  spine  the  lower  hmbs  and  the  sphincters  are  totally  paralysed.  In 
tiit  dorsal  region  there  is  also  paralysis  of  the  abdominal  muscles  and  loss 
f  sensation  to  an  extent  corresponding  to  the  seat  of  the  injury,  while  in 
fracture  of  the  upper  part  of  the  dorsal  spine  symptoms  of  difiiculty  of  breathing 
KQjii  which  approach  more  and  more  to  those  produced  by  fracture  in  the 
vnical  region. 

The  later  symptoms  of  fracture  of  the  spine  are  due  to  low  inflammation  of 
Ua-  urinary  mucous  membrane,  and  to  sloughing  of  the  skin.  The  urine  which 
•iribbles  over,  or  which  is  withdrawn  from  the  bladder,  is  at  first  natural ;  but 
•'.  "oon  becomes  very  offensive,  phosphatic  and  alkaline.  For  a  while  it  may 
^^  j^reted  acid,  and  only  becomes  alkaline  from  decomposition  in  the  bladder, 
riit  after  a  time  it  is  secreted  alkaline  in  the  kidney,  the  inflammation  having 
^ttf-uded  to  that  organ.  This  inflammation  is  partly  due  no  doubt  to  the  re- 
w.'ition  of  the  urine  in  the  bladder,  but  not  entirely  so ;  nor  can  it  be  entirely 
"aated  by  withdrawing  the  urme  frequently  and  washing  out  the  bladder 
«itli  acidulatecl  lotion,  although  these  measiu'es  will  diminish  it.  In  fact, 
'i^re  is  a  tendency  to  low  inflammation  of  all  the  mucous  membranes  as 

■"■/mi-nti*  wiTt*  Mufficifiitly  tliHplacwl  to  encroiich  considorably  on  the  foramen  magnum,  yet 
>  }«tirnt  Kcorereci.     In  this  paper  references  will  be  found  to  the  other  cases  in  point. 

'  '  Priapism  will  lie  nlisc^nt  in  fractures  of  the  lumbar  region  where  the  reflex  centre  has 
'o  rnirthe<U  or  in  ik'vere  injuries  of  the  cauda  equina,  damaging  the  nerves  in  w^hich  run 
' '  J  *kr  <«*tt«<'>ry  irritation  and  the  inhibiting  influence  between  the  lumbar  centre  and  the 
■• '  \'tyry      Priapism  is  most  common  after  crushes  of  the  cervical  and  upper  dorsal  cord  ; 

•  a^rr  met  with  after  injuries  to  the  lower  lumbar  cord.'    Jacobson,  op.  cit.  p.  649. 

'  (»b  the  tein(>eratare  aft4*r  injuries  to  the  cervical  portion  of  the  cord  see  Wunderlich's 
M^iiul  of  Medical  Thermometry,'  translated  by  Dr.  Woodman  for  the  New  8yd.  8oc. 
:  4^.  If  we  can  trust  the  observations  there  recorded,  the  temperature  has  been  found  as 
i.  ja  an  111**  K.  and  as  low  as  86®.  In  *Clin.  Soc.  Trans.'  vol.  vi.  p.  76,  may  be  found  a 
"kv  4ff  laePTBtiofi  ot  the  cord  opposite  the  first  dorsal  vertebra,  where  the  temperature  in  the 
"t  1»  i»  ml  to  bftve  fallen  as  low  as  80*6®  F.  See  also  Mr.  Jacobson's  essay  in  the  'Syst.  of 
"  -r*'.'  p.  6.33. 
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well  as  of  the  skin,  as  a  consequence  of  the  deprivation  of  their  nervous 
influence.  This  is  shown  sometimes  in  the  intestines  hy  the  tarry  condition  of 
the  fieces,  and  the  congestion  found  after  death ;  and  prohably  the  low  bron- 
chitis which  is  so  constant  in  fractures  liigh  up  is  not  caused  by  hypostatic 
congestion  alone.  So  also  the  gangrene  of  the  skin,  though  greatly  accelerated 
by  pressure,  is  not  due  entirely  to  that  cause,  as  will  be  stated  below. 

Apart,  then,  from  compHcations,  the  tendency  to  death  in  fi*actures  higli 
up  is  from  the  pulmonary  congestion  ;  in  those  low  down  from  urinary  inflam- 
mation or  from  sloughing. 

The  symptoms  of  dislocation  are  the  same  as  those  of  fracture  at  the  same 
level,  and  the  cause  of  death  is  the  same.  Thus  in  the  specimen  from  which 
fig.  61  was  taken,  and  which  is  one  of  pure  dislocation  at  the  level  at  which  this 
injury  is  most  common  (i.e.  at  the  root  of  the  neck),  the  upper  vertebra  was 
thrown  forward,  and  the  lower  backward,  and  the  cord  crushed  between 
them.  Death  took  place  at  the  usual  period,  viz.  two  days  after  the  acci- 
dent. And  some  amount  of  dislocation  is  a  usual  concomitant  of  fracture, 
so  that  the  two  are  always  treated  of  as  being 
practically  the  same  injury.^  There  is,  however, 
one  point  of  practical  importance  in  connexion 
with  the  subject,  \4z.  the  possibility  of  diagnosing 
and  reducing  dislocation,  and  the  prospect  of 
benefit  from  such  reduction.  Most  dislocations 
occur  at  the  lower  part  of  the  cervical  region, 
though  a  few  examples  are  recorded  in  the  dorsal  ;^ 
and  I  have  pubhshed  an  instance  of  one  (of  which 
the  preparation  is  in  the  Museum  of  St.  George's 
Hospital)  between  the  last  dorsal  and  first  Imnbar 
vertebra  in  which  the  dislocation  was  actually 
reduced.'  But  the  reduction  had  no  effect  in 
reheving  the  symptoms  of  paralysis,  and  it  is  even 

possible  that  the  force  employed  may  have  been  fio.  si.  Di«i<i,-ntioii  of  the  *ptt,«. 
the  cause  of  suppuration  which  took  place  around 
the  seat  of  injury,  and  which  proved  the  starting- 
point  of  general  pyaemia.  Nor  do  I  see  by  what 
signs  it  is  possible  to  recognise  the  existence  of 
dislocation  apart  from  fracture.^  Yet,  though  the 
diagnosis  may  be  uncertain,  and  though  it  is 
certainly  possible  that  harm  may  be  done  by  the 

manipulation,  I  still  think  that  when  the  displaced  parts  can  he  returned  with 
tolerable  ease  into  their  natural  position,  it  is  justifiable  to  try  thus  to  liberate 
the  cord  from  pressure,  whether  we  beh'eve  the  injury  to  be  dislocation  or 

*  In  Mr.  Ja"  (iros  flnrk's  '  lieoturw  on  the  I*rincipl('>^of  Surjricjil  Drnpio^JH,'  p.  142,  will 
1)6  found  the  ac<*<>unt  and  drawing  of  a  cjiso  in  which,  ahm^  with  frartun'  of  thf  Mpino.  thf 
fifth  lum)>ar  vcrtcl»ni  wju*  dislooiitcnl  from  all  it«  connoxionn,  and  thrown  (>ntin>Iv  U>hind  thr 
Hpinal  column. 

*  In  all  tho  di«*locjition»,  however,  l>elow  the  cervical  region  whieh  have  hitherto  l>e*»M 
reei)nhHl,  th<«n«  hiw*  l^n^n  w»me  fraetwn*  of  the  prooeH«t»h  of  the  vertel»ne. 

■  See  •  I^ith.  Soc.  Tnir»K.'  vol.  x.  p.  219.  The  pitient  wa**  undt»r  Mr.  (Vsar  HAwkin<^'^ 
rare.  Sir  Charli*H  IMl  Mvms  to  have  po«*j<'**«e<l  a  nomcwlmt  similar  prej Miration,  hut  I  do  n«»t 
know  whether  it  i«>  Mill  in  exiHt«>iioe. 

*  Hamilton  >»uppest«,  as  a  dia^o«tie  m^oi,  the  ^rn»at«r  rigidity  of  the  hea<l  and  nevk  in 
diNlocaition  of  the  r-erviitil  vertehne.  See  Hamilton  on  *  Kni^ture^  and  Di^loottion^*  ISCit;. 
pp.  517  et  NMj..  Mlu'n-  the  ri-iuler  will  find  an  «'.xe«lK*nt  aeeount  of  the  cim****  of  alle^^Ml  n«- 
duction  of  hueh  di"»UK*;iti«ins. 


iu  the  tvi^'irnl  n*Kion.  Tho  fiftJi 
iinil  nlxtli  cvrvitiil  vert^hne  niv 
f«inpl<»toly  MfpHmUNi  fn>m  p.i.-li 
otIuT,  tin*  litramenU  nubftHti 
UTV  Umi  thnmKh,  an<l  tin*  ur- 
tinilutinK  imKX'ixm>«  (Ii»I<hMt«>^l 
frwni  VM'U  othoT.  The  Interrer- 
t-i'tmil  HiilMtttiice  wan  U<vn4t«''l. 
Mini  th«'  HiitoHor  nnd  po^u-riiir 
wMuinim  li^'Hiitoiitfi  cr)iup|i-t«>l\ 
toni  thnmjfh.— M.  («o<>ri(f'>  H<»- 
pitul  MiUMMim,  .St.  L  .\«».  4S, 
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fracture.  And  there  are  tloubtlesB  histories  of  cases  in  which  the  surgeon  has 
found  an  amouut  of  displacement  of  the  spinous  or  transverse  cervical  pro- 
evasee  which  has  been  e\ideiice  to  his  mind  of  dislocation,  or  at  any  rate  dis- 
placement of  the  bodies  of  the  vertehrffi,  and  which  has  been  remedied  by 
extension,  the  patient  regaining  perfect  health.  The  histories  of  such  coses 
previously  pnbhshed  are,  as  I  remarked  in  former  editious  of  this  work,  in 
many  respects  of  doubtful  value ;  but  I  thiiik  Mr.  Van  Buren's  case,  related 
in  th« '  Lancet,'  vol.  ii.  1882,  p.  619,  must  be  admitted  as  an  indubitable 
instADce  of  recovery  from  iuiminent  death,  due  to  dislocation  of  the  cervical 
spine,  by  the  reduction  of  the  dislocation.  The  patient  was  a  lad  who  had 
Uleu  a  distance  of  over  20  feet,  on  the  nape  of  the  neck.  When  admitted 
be  was  completely  paralysed  in  all  the  extremities,  and  had  abdominal  respi- 
ration and  priapism.  An  hour  and  a  half  afterwads  he  became  rapidly  worse, 
cvanosed.  stertorous,  and  unable  to  swaUow.  Mr.  Van  Uuren  fomid  marked 
prominence  of  the  6th  cervical  spine  and  displacement  of  the  vertebra.  With 
the  help  of  the  nurse  he  brought  the  parts  into  position.  '  The  vertebra 
went  in  with  a  distinct  snap,  and  all 
prominence  and  displacement  disap- 
peared.' The  lad  rapidly  recovered, 
and  when  seen  two  hours  afterwards 
he  could  move  his  arms  and  legs,  and 
said  he  felt  quite  well.  He  left  tlie 
hospital  eventually  in  perfect  health. 
In  any  case  in  which  the  surgeon 
thinks  it  right  to  attempt  reduction, 
all  possible  gentleness  and  caution 
should  be  used,  and  if  moderate  force 
is  unsuccessful  the  attempt  should  be 
abandoned. 

This  leads  us  to  the  consideration  of  Trephining 

the  treatment  of  fractured  spine.     In         «?■«■ 

the   first    place,   if    tlie  displacement 

tic  lit-  cannot  be  remedied  by  extension  and 

fcto'of  'Counter-extension,  can  it  be  by  surgical 

r'ii'auj  operation?    The  proposal  to  ' trephuie 

■-  the  spine ' — i.e.  to  attempt,  in  one  way 


Tht  intern 


■■■  nipturF-i. u.i  iheir  uinim  •r|i>niieti  tinin  or   auother,   to  elevate   the  portions 
iXth*  (nctuiTwHnupuattid  vii/i'diitocatu^  which  have  bceu  depressed  on  to  the 
™"™™""w.i^™t:rf  ft^VM«'«t"^^^      spinal  marrow— has  been  sustained  by 
!-<(SuiK?.'H?iriftlaMliJnai!tiirilNo'M"'~  the  supposed  analogy  of  depressed  frac- 
tures of  the  skull,  and  has  received  the 
■-upport  of  many  fomous  surgeous.     It  is  not  becoming,  therefore,  to  speak  of 
11  with  disrespect.     But  the  assumed  analogy  is  obiiously  a  very  deceptive 
'Mie,  and  I  can  find  no  evidence  that  the  operation  has  ever  been  really  in  any 
'l^ree  successful ;  while,  if  unsuccessful  in  its  object,  it  must  tend  to  hasten 
iltaih,  for  it  is  undeniably  a  very  severe  proceeding,  requiring  a  long  and  deep 
incision  through  a  large  mass  of  mnacles,  and  thus  esliausting  the  patient  by 
hemorrhage  when  the  rational  uidication  of  treatment  is  to  spare  his  strength 
in  every  possible  way.     There  is,  in  fact,  little  analogy  between  the  indications 
which  lead  the  surgeon  to  trepliine  the  cranium  and  the  conditions  present  in 
almost  every  case  of  fractured  spine  with  displacement.    In  cases  suited  for 
iLtr  operation  of  trephining  the  skull,  the  brain  is  compressed  at  a  single  definite 
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accessible  part  (of  no  great  extent  compared  to  the  volume  of  the  brain)  by  a 
small  portion  of  depressed  bone  or  by  a  foreign  body ;  but  its  own  proper 
tissue  is  believed  to  be  only  very  slightly  or  not  at  all  injured.  In  fractures  of 
the  spine,  on  the  otlier  hand  (as  may  be  seen  in  fig.  62),  the  displacement  is 
generally  due  to  projection  of  a  portion  or  the  whole  of  the  body  of  a  vertebra, 
and  sometimes  of  more  than  one  vertebra,  into  the  spinal  canal,  at  a  part 
utterly  inaccessible,  crushing  and  disorganising  the  whole  spinal  cord  to  an  ex- 
tent which  cannot  be  remedied  by  the  removal  of  the  cause  which  produced  it.' 
Very  often  the  cord  is  entirely  divided  at  the  seat  of  fracture.  No  judicious 
surgeon  would  think  of  trephining  the  skull  if  he  beheved  that  the  brain  was 
hopelessly  lacerated — far  less  if  he  thought  that  there  was  in  all  probability  a 
large  mass  of  bone  sticking  into  it  at  the  base  of  the  skull.  Dr.  Brown - 
S^quard  tries  to  meet  this  argiuuent  by  urging  that  though  the  lamiuie  and 
spinous  processes  are  the  only  parts  which  are  accessible  for  removal,  yet  tlie 
removal  of  these  from  behind  will  liberate  the  cord  from  the  pressure  of  the 
displaced  bone  in  front.  Even  if  this  were  so,  however,  it  would  leave  a 
rugged  fragment  irritating  the  cord,  and  the  prospect  of  benefit  would  not 
justify  the  additional  irritation  produced  by  the  operation.  It  is  quite  true 
that  there  are  cases  in  which  the  displacement  of  bone  is  less  than  that  shown 
in  the  figure,  and  that  the  cord  is  not  always  hopelessly  disorganised ;  but  it 
is  also  true  that  in  such  cases  the  patient  has  a  good  prospect  of  survival, 
and  it  seems  that  under  such  circumstances  an  operation  is  more  likely  to 
prove  the  starting-point  of  inflammatory  softening  than  to  cure  the  patient. 
Dr.  Gordon*s  case,'  though  an  interesting  one,  and  though  some  improvement 
seems  to  have  followed  the  operation,  cannot  be  quoted  as  successful,  since 
the  paralysis  remained  permanent ;  and  although  the  operation  has  been 
repeated  many  times  since,  in  no  case  does  it  seem  to  have  been  of  unmis- 
takable service.  Exceptional  cases  may  occur  in  which,  from  the  nature  of 
the  accident  or  the  appearance  of  the  part,  the  surgeon  may  think  that  only 
a  small  amount  of  bone  is  implicated  in  the  injury,  and  where  he  may  deter- 
mine to  give  the  patient  the  poor  prospect  of  relief  which  this  operation  holds 
out ;  but  in  general  it  will  only  hasten  the  end. 

The  treatment  of  fractures  of  the  spine  must  be  directe<l  to  combat  the 
two  main  dangers  to  life  which  can  b^  met  by  surgical  treatment,  viz.  the 

*  The  only  jMirt  of  the  Tertebral  column  which  is  coinpletfly  iicct*t*'»i hie  iin<l  which  can  K* 
fmrly  removed,  when  iU'|»rejvse<l  on  to  the  nml,  in  the  arch  or  lamina.  Now,  thiH  is  the  pnrt 
which  in  the  mowt  K'Mtmi  affected.  Mr.  lie  (troh  Clark  mivs  :— *0f  the  many  cu.*h\4  of  fntc*- 
tureU  spine  which  I  have  on  record,  and  which  1  have  examined  jioAf  /ttorfem,  I  cannot  recall 
an  inntance  in  which  the  depnf<i*i(m  of  the  arch  alonf  sufficed  to  account  for  the  xymptoniH. 
I  am  aware  that  Huch  ca«e**  are  recorded,  but  I  speak  only  of  my  omt\  experience,  and  then— 
fore  I  conclude  that  they  art-  rare.'  He  poe«  on  to  show  that  even  when  the  injury  is*  a  dinn-t 
Mow  on  the  Imck  of  the  spin*',  the  conl  is  in  all  prt)l»a1>ility  di>intfi:rate<l  l«eyond  rec«)very. 
The  whole  diMMiKnion  of  thin  topic  in  Mr.  !>»  (inn  Clark's  *  I^-ctun^s  on  the  I>ia>moM*  of 
Visceral  lesions,'  pp.  187  et  mh}.,  iH  well  worth}'  of  penwnl.  The  ctmclusion  in  ah  follows: 
*1  fear  we  must  aUindon  thii«  o^icration.  ,  ,  .  To  weaken  still  further  the  remaining  rt»n- 
nexions  of  a  broken  sj)ine ;  to  convert  a  simple  into  a  conijMmnd  fracturt*;  to  ex|HJw*  the 
sheath  of  the  c»)rd,  and  |MW.Hil»ly  the  conl  itself;  and  to  entail  the  ri>ks  attending  the  j»eritHl 
of  re{iair — cannot  be  n'lpmlwl  lui  circumstances  of  in«liffen»nce.  Accidentally,  here  and  there, 
an  instance  may  occur  in  which  l>enefit  dcK'^,  or  w^ems  to,  result  from  surgical  interferenct* ; 
and  the  time  may  arrive  when,  perchancn*,  the  means  of  diagnosis  at  our  command  may  enable 
us  to  jud^  with  more  prfci'<ion  of  the  nature  and  extent  of  the  injury  inHicte*! ;  but  at  pr*— 
sent  1  cannot  repinl  trephininj:  the  spine  as  broupht  within  the  pale  of  the  justiftable  oi»*-m- 
tion«*  of  surjrerv.'  The  reiiiler  is  also  n*fem*<l  to  the  ebilMirate  di«»cussit>n  of  this  subject  in 
Mr.  Jiicolison's  (>s««iy,  when*  all  the  reeonlnl  cases  are  tabulated. 

•  *Me<i.-Chir.  Trans.'  vol.  xlix.  p.  21. 
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U'udency  to  cystitis,  and  that  to  sloughing  ;  the  other  and  still  more  formi- 
(kble  danger,  from  loading  of  the  lungs,  is  mifortimately  irremediable ;  but  it 
only  occurs  in  fractures  high  up.  The  tendency  to  cystitis  may  be  partly  ob- 
nated  by  the  careful  and  frequent  use  of  the  catheter,  and  by  gently  washing 
out  the  bladder  with  acidulated  water ;  but  there  is  a  strong  disposition  to  low 
inflammation  of  all  the  mucous  membranes,  and  especially  that  of  the  urinary 
tract,  in  this  accident,  so  that  the  relief  afforded  can  only  be  partial.^  As  the 
patient  is  not  sensible  to  the  pain  of  rough  c^.theterisation,  injury  may  easily 
be  done  unless  great  care  is  taken.  But  if  catheterisation  be  neglected  the 
inflammation  may  prove  fatal  by  spreading  up  to  the  kidneys,  or  (as  I  saw  in 
one  case)  by  perforation  of  the  bladder.  Sloughing  is  a  very  frequent  cause 
of  death.  Sloughs  form  on  all  parts  exposed  to  pressure,  but  also  on  places 
■as  the  malleoli),  where  no  pressure  seems  to  have  acted  ;  so  that  there  can 
be  no*  doubt  that  the  privation  of  nervous  influence  acts  as  a  cause  of  the  gan- 
^Tvne,  as  well  as  pressure,  though  the  latter  is  a  very  powerful  agent  in  pro- 
«iacing  the  sloughing ;  and  the  tendency  to  this  inflanunation  is  much  increased 
t>y  Delect  in  nursing,  whereby  urine  and  fceces  are  left  in  the  bed  to  irritate 
:lie  skin.  Scrupulous  cleanliness,  frequent  sUght  changes  of  position,  which 
ean  be  effected  by  means  of  pillows  inserted  here  and  there,  and  by  gently 
rolliug  the  patient  to  one  side  or  another,  and  the  use  of  the  water-bed  or 
«ater-pillow,  are  necessary  in  order  to  give  the  patient  a  fair  chance  of  re- 
covery. It  would  seem  useful  to  give  support  to  the  injured  portion  of  the 
^pule  by  a  splint  made  of  gutta-percha,  gently  moulded  on  to  the  back,  and 
>K'ured  round  the  body,  and  several  cases  of  recovery  have  been  recorded 
iiider  the  uae  of  the  plaster  of  Paris  jacket,  especially  in  fractures  of  the 
liora&l  and  lumbar  regions.  It  seems  best  to  apply  this  after  the  first  ten- 
•It-ncr  to  bedsores  has  passed  over — say  about  a  fortnight  after  the  accident, 
■at  it  has  also  been  used  inunediately  with  success.^ 

The  prognosis  as  to  recovery  depends  on  two  considerations ;  viz.  1,  on 
tbt:  extent  of  the  injury  to  the  cord,  as  indicated  by  the  completeness  and 
Jiimediate  onset  of  the  loss  of  its  functions ;  and  2,  on  the  level  of  the  injury. 
Nimerous  examples  are  recorded  in  which,  at  various  levels,  the  vertebral 
'tilanui  has  been  fractured,  yet  the  cord  has  escaped  more  or  less  entirely  and 
'^it  patient  has  survived ;  or  where  the  83rmptoms  have  been  at  first  partial, 
AiM  then  complete  paralysis  has  supervened  either  from  haemorrhage,  from  in- 
dammation,  or  possibly  from  the  pressure  of  callus  effused  round  the  fracture, 
4iid  this  paralysis  has  subsided  more  or  less  completely  and  the  patient  has 
^«<t)vered.  Many  of  these  cases  are  quoted  in  Mr.  Jacobson's  essay,  and  one  of 
*.h«  looBt  remarkable  is  recorded  by  Mr.  Jordison  in  the  *  Lancet,'  1882,  vol.  ii. 
p.  0.58.  And  finally  there  are  many  cases,  low  down  in  the  spine,  in  which 
'iit-  patient  survives,  more  or  less  completely  paralysed.  Mr.  Jacobson  goes 
^j  far  as  to  say  with  regard  to  fractiu*es  of  the  lumbar  spine,  '  If  the  patient 
'"ui  be  safely  tided  over  the  stage  of  bedsores  and  urinary  troubles,  it  may  be 
'  oiifidently  expected  that  he  will  recover,  and  be  able  eventually  to  follow  some 
^^.'ht  ooeupation/ 

Penetrating  wounds  of  the  spine  do  not  necessarily  involve  any  injury  to  Wounds 
the  spinal  marrow.   Ihave  recorded  somecases  (*Med.-Chir.  Trans.'  Ixv.  166),  ^^^^^^81 
:n  which  the  theca  vertebralis  has  been  opened  by  a  stab,  and  large  quantities  column, 
of  the  cerebro-spinal  fluid  have  escaped  without  giving  rise  to  any  serious 

'  Thow  who  hold  the  germ-theory  of  ditjcase  dwell  on  the  advantnge  of  UHing  csrlK)H8ed 
<1  '  'f  the  catheter  in  such  cases  an  thette,  and  there  can  certainly  be  no  harm  in  doing  so. 
'  S^  Jacoljson,  op.  cit.  pp.  670-673. 
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symptoms.  If,  on  the  other  hand,  the  cord  is  wounded,  the  symptoms  will  of 
course  vary  with  the  extent  and  position  of  the  lesion.  The  cases  hitherto 
published  will  be  found  in  Dr.  Brown- S^quard's  works,  and  in  Mr.  Jacobsou's 
essay.  The  prognosis  is  not  quite  so  unfi&vourable  as  in  fracture  if  the  wound 
be  carefully  closed  at  once,  and  absolute  rest  enforced  until  all  inflammatory 
symptoms  have  subsided,  or  are  no  longer  to  be  apprehended. 
Concuasion  Concussion  of  the  spine  is  a  term  which  is  applied  to  cases  in  which  aft^r 
spine.  injury  the  functions  of  the  spinal  cord  are  more  or  less  lost,  but  without  any 

evidence  of  fracture.  The  injuries  which  produce  concussion  of  the  spine 
vary  greatly  in  severity,  and  the  s>7nptoms  vary  also  from  slight  numbness, 
pricking  sensations,  or  difficulty  of  motion,  to  an  amount  of  paralysis  both  of 
motion  and  of  sensation  as  great  as  that  of  fracture,  though  commonly  not  so 
persistent.  The  anatomy  of  concussion  must  vary  also  to  a  corresponding 
extent.  Frequently,  I  have  no  doubt,  the  lesion  consists  in  hfemorfhage 
external  to,  or  in  the  substance  of  the  cord,  sometimes  most  likely  in  lacera- 
tion of  the  cord,  and  at  others  possibly  in  inflanmiatory  effusion  or  inflam- 
matory softening.  That  cases  ever  occur  in  which  the  tissues  of  the  spinal 
marrow  and  its  vessels  are  uninjured,  as  would  be  implied  by  the  term  *  con- 
cussion,' if  rigidly  interpreted,  is  as  unproved  in  the  case  of  the  spme  as  of  the 
cranium. 

The  symptoms  to  which  the  term  concussion  of  the  spine  is  applied  come 
on  either  immediately  on  the  injury  or  after  an  interval  of  uncertain  duration. 
I  do  not  know  that  I  can  do  better  than  quote  two  of  the  cases  which  Mr.  Le 
Gros  Clark  gives  as  instances  of  concussion  of  the  spine  foUoA^ing  in  one  case 
immediately,  and  in  the  other  subsequently  to  an  injury.  *  A  man  86  years 
of  age,  weighing  11^  stone,  was  tripped  up  in  the  road,  and  fell  heavily  on  his 
left  hip,  and  then  turned  over  on  his  back.  On  trying  to  rise  he  failed,  not 
having  any  power  of  movement  in  either  lower  extremity.  He  was  brought 
at  once  to  the  hospital.  On  admittance  he  complained  of  pain  in  the  lumbar 
region,  and  there  was  shgjit  tenderness  in  pressing  the  spinous  ridge  of  this 
part ;  but  careful  examination  failed  to  detect  any  irregularity  or  other  sign  of 
mechanical  injury  of  the  vertebral  column.  There  was  entire  loss  of  power 
in  his  lower  hmbs  ;  he  cquld  not  even  move  a  toe  ;  sensation  was  impaired  ; 
be  said  his  legs  were  numbed.  There  was  slight  priapism,  and  he  was  miable 
to  micturate.  His  pulse  was  60,  but  there  were  no  signs  of  well-marked 
collapse.  On  the  third  day  he  was  able  to  move  his  toes  a  little.  On  the 
ninth  day  sensation  was  pei*fect,  but  he  had  made  very  httle  progress  in  re- 
gaining muscular  power.  Nearly  three  weeks  elapsed  before  he  was  able  to 
dispense  with  the  catheter  ;  and  at  the  expiration  of  Ave  weeks  he  was  still 
almost  as  helpless  in  moving  any  part  of  his  lower  extremities.  He  remained 
in  the  hospital  for  four  months,  his  health  being  tolerably  good  throughout. 
He  was  then  able  to  get  about  very  fairly,  but  with  a  shuflling,  misteady  gait.* 
The  diagnosis  of  a  case  of  this  sort  from  one  of  fracture  will  rest  partly, 
as  Mr.  Clark  obser\es,  on  the  absence  of  the  local  signs  of  fracture,  and  on 
the  ia^i  that  the  accident  is  not  one  likely  to  have  produced  fracture,  and 
partly  on  the  partial  extent  of  the  paralysis.  Yet,  as  he  adds,  '  in  somecast-^ 
where  the  symptoms  are  jiersistent,  doubt  must  remain  as  to  the  true  nature 
of  the  lesion,  and  a  cautious  prognosis  is  therefore  required.' 

The  case  in  which  symptoms  of  spinal  concussion  followed  after  an  internal 
is  as  follows  : — *  A  man  was  injured  in  a  collision  in  the  tunnel  four  or  five 
miles  from  Brighton.  He  walked  this  distance  with  some  difficulty  into  the 
town,  and  within  twenty  hours  became  entirely  paraplegic.     He  recovere<l 
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slowlj ;  and  after  a  lapse  of  two  years  was  able  to  walk  as  well  as  before  the 
accident.  One  spot  in  the  back  was  always  tender,'  and  continued  so  at  the 
time  of  the  report,  which  was,  I  beheve,  about  five  years  after  the  injury. 

Cases  of  spinal  concussion  have  acquired  great  surgical  and  even  public 
iuterest  of  late,  from  the  frequency  with  which  they  really  occur,  and  from 
the  frequency  also  with  which  they  are  alleged  more  or  less  fedsely  to  have 
occurred,  in  cases  of  railway  injury.  No  part  of  a  surgeon's  duties  is  more 
difficult  than  that  of  forming  an  opinion  in  these  cases,  in  which  the  alleged 
symptoms  are  sometimes  entirely  fieibricated ;  at  others  mixed  with  more  or 
less  of  unconscious  exaggeration  or  delusion,  the  result  of  mental  causes ;  at 
others  really  existing,  but  in  so  latent  a  condition  that  it  is  hardly  possible 
at  first  to  believe  in  their  reality.  It  is,  therefore,  no  wonder  that  the  most 
eminent  surgeons  constantly  differ  in  their  estimate  of  such  cases,  and  that 
diev  constantly  make  opposite  errors  by  denying  the  reality  of  symptoms 
vbich  the  after-progress  of  the  case  shows  to  have  been  perfectly  genuine,  or 
by  accepting  others  which  are  fraudulent  or  imaginai*y.  No  doubt  as  this 
cU$8  of  cases  becomes  more  familiar  such  differences  of  opinion  will  become 
rarer ;  and  they  would  even  now  be  far  less  common  if  the  system  of  our 
coorts  of  law  would  permit  of  a  deUberate  examination  and  report  by  a 
medical  commission  authorised  to  avail  themselves  of  all  necessary  opportuni- 
Ues  for  pronouncing  an  unbiassed  judgment.  As  it  is,  both  sides  in  the  trial 
kve  an  interest  in  procuring  medical  testimony  on  hasty  examinations  from 
which  one  aspect  of  the  case  has  been  concealed  as  far  as  possible. 

Railway  injuries  are  not  usually  pure  examples  of  concussion  of  the  spine, 
Lat  the  spinal  injury  is  mixed  up  with  symptoms  of  general  shock,  besides, 
a^  may  easily  be  the  case,  definite  lesions  of  other  parts  of  the  body.  I  will 
agun  quote  from  Mr.  Le  6ros  Clark,  who  speaks  thus  on  the  subject  of  rail- 
way injuries  affecting  the  spine :  *  Spinal  concussion  may  be  immediate  and 
Veil-marked  ;  or  the  indications  of  spinal  mischief  may  not  supervene  until 
if:«r  the  lapse  of  some  time.  General  shock  is  often,  but  not  always,  in  ex- 
<:e^>-  of  that  which  accompanies  simple  concussion ;  in  some  instances  the 
wtUapse  is  great,  accompanied  by  insensibiUty,  but  without  evidence  of  injury 
to  the  head.  Beaction,  under  such  circumstances,  is  tardy  and  irregular. 
Nambuess  and  tingling,  sometimes  local,  sometimes  universal,  is  complained 
"f.  Other  symptoms  are,  rigor,  continued  sickness,  intermittent  fits  of  numb- 
''*r»,  excite- motor  spasm  in  the  limbs,  violent  throbbing  sensations,  or  sense  of 
iiWt  or  cold  in  the  head  or  other  parts,  want  of  sleep  or  continued  drowsiness, 
(-oufQsion  of  intellect,  enfeebled  muscular  power,  deafness,  defective  sight, 
accompanied  by  ocular  spectra ;  hyperesthesia  in  some  parts,  but  especially  in 
the  tfpine ;  ^eat  emotional  excitability.  Besides  these,  I  could  enimierate 
I'ther  more  especial  symptoms ;  but  they  have  been  peculiar  to  isolated  cases. 
With  rare  exceptions,  extreme  sensitiveness  of  the  spine  is  present  in  these 
cases,  and  more  frequently  located  at  some  particular  part  than  distributed 
o\er  the  whole  column.  Again,  this  pain  on  pressure  is  sometimes  referred  to 
thf  lumbar  muscles,  at  others  to  the  spinous  ridge.  In  some  of  these  cases  the 
patients  entirely  recover  after  a  longer  or  shorter  interval ;  in  others  the  health 
.^  permanently  enfeebled,  and  a  hfe  of  protracted  discomfort  is  entailed ;  or 
'hv  sufferer  sinks,  emaciated  and  exhausted,  into  a  premature  grave ;  or  be- 
'•''•mes  the  victim  of  some  acute  disease,  the  destructive  tendency  of  which  his 
'i*-fective  organism  is  incapable  of  resisting. 

*  It  will  be  perceived  that  many  of  the  foregoing  symptoms  and  signs  may 
^^  referred  to  what  we  are  accustomed  to  regard  as  concussion  of  the  spine 
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but  many  also  are  due  to  geueral  rather  than  special  nervous  shock.  In  some 
instances  there  is  probably  meningeal  mischief ;  but  the  indications  in  otliers 
clearly  pomt  to  organic  change  in  the  cerebro-spmal  centre. 

'  I  have  already  shown,  in  a  preceding  lecture,  how  powerful  an  influence 
emotional  shock  or  physical  concussion  may  exercise  on  organic  vitahty ;  and 
I  tliink  it  not  mconsistent  with  acknowledged  focts  to  affirm  that  protracted 
fmictional  disturbance,  or  even  fatal  disease,  may  be  the  consequence  of  a  rude 
shock  simultaneously  to  the  nerve-centres  of  the  emotions,  of  organic  and  of 
animal  Ufe.  I  am,  therefore,  disposed  to  regard  these  cases  of  so-called  rail- 
way spinal  concussion  as,  generally,  instances  of  universal  nervous  shock, 
rather  than  of  special  injury  to  the  spmal  cord.  At  the  same  time  I  admit 
that  in  this  class  of  cases  we  meet  with  instances  of  simple  concussion,  but  I 
see  no  reason  for  taking  them  out  of  the  category  of  concussion  of  the  spine 
from  other  causes.'  ^ 

Mr.  Clark  gives  also  an  account  of  the  post-mortem  appearances  of  the 
spinal  cord  in  two  cases,  one,  under  his  own  care,  in  a  child  who  had  sustained 
an  injury  to  the  spine  without  fracture,  and  not  producing  paralysis  at  first, 
though  this  soon  afterwards  supervened.  The  child  died  three  months  after- 
wards with  inflammation  of  the  whole  cord  below  the  eighth  dorsal  vertebra. 
There  was  no  trace  of  haemorrhage  nor  of  disease  of  the  membranes,  but  the 
spinal  cord  was  replaced  by  a  mere  *  string  of  soft  atrophied  nerve-matter.* 
In  the  other  case,  which  was  under  the  observation  of  Dr.  Lockhart  Clarke, 
and  is  pubUshed  by  him  in  the '  Path.  Boc.  Trans.,*  vol.  xvii.,  the  case  was  one 
of  ordinary  railway  injury,  the  patient  having  survived  three  and  a  half  years. 
His  gait  had  been  *  unsteady,  somewhat  like  partial  intoxication,  but  without 
jerking  or  twitching ;  *  and  latterly  his  speech  had  become  thick  and  hesitating. 
The  spinal  cord  was  wasted  and  shrunken,  and  its  white  matter  showed  evident 
traces  of  inflammatory  degeneration.^  The  brain  was  also  pallid  and  soft, 
particularly  on  the  under  surface  of  both  anterior  lobes.' 
Diagiicwis  It  would  be  impossible  in  a  work  hke  this  to  go  fully  into  the  very  difficult 

ooncu«ion.  P^blem  of  the  diagnosis  of  cases  of  railway  injury.  The  subject  is  treate<l 
of  with  conspicuous  ability  in  Mr.  Erichsen's  well-known  w^ork  on  '  Railway 
Injuries,'  to  which  I  would  refer  the  reader  for  a  more  adequate  view  of  the 
symptoms,  pathology,  and  treatment  of  these  diflicult  cases  tlian  my  limits 
allow.  I  would  only  say  here,  that  when  there  is  any  doubt  of  the  patient^s 
veracity  or  of  the  reality  of  the  symptoms  in  all  cases  of  alleged  uiabihty  to 
perform  certain  movements,  it  is  most  satisfactory  to  have  physical  evidence  of 
the  wasting  of  the  muscles  concerned  ui  those  movements,  or  other  tangible 
proof  of  the  effect  of  the  loss  of  function.  The  effects  of  the  galvanic  current 
applied  to  the  muscles  alleged  to  be  affected  must  be  carefully  watched  and 
compared  with  its  effects  when  apphed  to  those  of  the  other  side.  When  loss 
of  sensation  is  alleged  it  is  desirable  to  examine  the  patient  in  many  ways,  and 
with  his  attention  distracted  from  the  part  in  which  sensation  is  said  to  hv 
deficient.  Unsteadiness  of  gait  may  easily  be  simulated,  and  the  fraud  may  be 
detected  when  the  patient  is  cleverly  thrown  off  his  guard.  Alleged  loss  of 
power  over  the  bladder  ought  to  produce  certain  symptoms  and  appearances  in 

*  Op.  cit.  J).  150. 

*  A  ilmwinjf  fmiii  u  iiiicnjM,*«n»it'al  }H*rtit>ii  of  the  iiflffCtiMl  tv»rd  will  l«c  foiiiul  in  Mr.  Lt« 
(rr<»  I'Uirk'w  work. 

■  Mr.  Jac<)l>M>ii  ijuotf?*  two  othrr  cjim'j*  fnnn  Dr.  (»owt«i>  (*M«l.-(Miir.  TnuiH.*  vol.  1.) 
and  Sir  W.  (J ull  ('  duy'?*  Ho»<|»itat  Ilcfwrt**,'  18o8).  B<»th,  lik«»  the  twt)  almve  <jii<»t<-«l,  ^htlw 
the  re»ult«  of  chronic  iufluninmtioD  of  thu  cord  and  ittt  nii'niKniucM. 
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llie  urine,  and  a  urinous  smell  about  the  clothes  and  bed ;  and  finally,  all  the 
more  serious  cases  of  injury  are  accompanied  with  a  disturbance  of  the  general 
health  which  is  often  *  conspicuous  from  its  absence '  in  persons  who  prosecute 
claims  against  railway  companies.  But  besides  the  grosser  and  more  easily 
detected  cases  of  fraud  instances  are  met  with  often  in  practice  in  which  the 
meutal  and  bodily  symptoms  are  so  mingled  together  that  it  is  hardly  possible 
to  say  what  is  the  real  iiyury  and  what  is  the  patient's  prospect  of  recovery. 

The  prognosis  of  these  injuries  is  also  a  very  difficult  question.  Those  Prognosis. 
which  come  on  at  once,  and  with  symptoms  of  active  haemorrhage,  seem  to  me 
ou  the  whole  more  encouraging  than  those  in  which  the  mischief  is  consecutive 
ou inflammation,  probably  accompanied  by  textural  changes  (softening  in  most 
case8,  in  others  induration) ;  and  if,  as  is  sometimes  the  case,  the  inflammation 
^'preads  upwards,  and  symptoms  of  cerebral  meningitis  or  softening  begin  to 
make  their  appearance,  the  prospect  of  recovery,  or  even  of  amelioration,  be- 
comes still  worse.  Much  also  will  depend  ou  the  state  of  the  general  health. 
Those  cases  are  the  worst  in  which  the  patient's  condition  goes  on  deteriorating, 
ai'd  nnluckilj  they  are  by  no  means  the  least  common. 

Mr.  Page,  in  his  recently  published  work  on  *  Injuries  of  the  Spine  and 
Spinal  Cord,'  has  adduced  the  history  of  a  very  large  number  of  rail- 
way accidents,  to  show  in  how  small  a  proportion  of  these  cases  are  the 
'antral  nervous  structures  really  damaged.  He  regards  the  great  majority  of 
tliem,  so  for  as  they  affect  the  spine,  as  being  sprains  of  the  joints  of  the 
vertebral  column,  followed  by  what  he  calls  *  traumatic  lumbago,'  a  low  form 
of  inflammation,  which,  as  a  rule,  is  not  propagated  to  the  structures  in  the 
vertebral  canal,  and  which  is  almost  sure  to  yield,  though  slowly,  to  treatment. 
<>.  the  other  hand,  he  believes  that  cases  in  which  serious  spinal  symptoms 
testify  to  the  existence  of  anatomical  lesions  of  the  spinal  cord  recovery 
rarelv  ensues  even  with  loss  of  function  ;  but  the  normal  tendency  is  to  pro- 
v^sdve  degeneration  and  death,  as  in  the  cases  quoted  on  the  previous  page. 

The  treatment  of  these  cases  at  their  commencement  must  be  by  rigid  rest  Treatment. 
^d  by  antiphlogistics — much  as  in  severe  sprain ;  and  Mr.  Erichsen  with 
^tat  probability  suspects  that  many  of  the  ill  consequences  which  often  follow 
'Q  railway  injuries  depend  on  the  patient  having  neglected  at  first  to  observe 
•W  perfect  quiet  which  should  always  be  enforced  after  such  an  accident, 
^'ben  the  first  acute  symptoms  have  subsided,  much  benefit  will  probably  be 
f-fodoeed  by  counter-irritation  and  the  actual  cautery,  and  by  the  cautious 
*<bunistration  of  mercury  in  very  small  quantities,  the  perchloride  being  the 
^voorite  preparation.  When  all  inflammatory  symptoms  have  subsided,  the 
'"«?  of  strychnia  is  indicated,  and  electricity — the  continuous  current  being 
^^  general  more  beneficial ;  and  it  is  possible  that  then  the  patient  may 
■i'-nve  benefit  from  gentle  exercise  with  all  possible  caution.  The  general 
^th  must,  of  course,  be  carefolly  attended  to,  and  when  he  is  able  to 
u.0Te  the  patient  may  be  advised  to  try  the  effect  of  change  of  climate. 
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Wounds.  The  free  vascular  supply  which  is  enjoyed  by  all  parts  of  the  face  renders 
the  process  of  union  rapid,  and  the  prognosis  of  all  injuries  better,  in  this  thaii 
in  any  other  part  of  the  body.  It  is  true  that  cutaneous  erysipelas  is  common, 
but  it  seldom  produces  alarming  symptoms  except  in  persons  whose  health  is 
broken  down  by  intemperance  or  \isceral  disease.  Bruises  are  often  extensive, 
since  the  large  vessels  lie  close  under  the  skin,  surrounded  by  a  loose  cellule- 
adipose  structure,  in  which  extravasation  can  go  on  to  an  almost  unlimited 
extent ;  but  it  speedily  subsides  if  the  patient  is  in  good  health.  All  womids 
ought  to  be  immediately  and  accurately  united,  with  sutures  if  the  edges  cannot 
otherwise  be  kept  in  exact  apposition ;  and  the  sutures  must  be  supported  with 
harelip-pins  when  the  flaps  are  heavy,  or  in  the  hps,  where  powerful  muscles 
are  attached  to  the  skin.  Even  if  the  wounds  be  considerably  contused  or 
lacerated  they  may  nevertheless  be  united.  Perhaps  no  sloughing  wiU  ensue, 
or  if  the  edges  slough  still  the  resulting  deformity  will  most  likely  be  less  than 
if  the  flap  had  not  been  replaced.  But  sutures  will  very  hkely  leave  a  mark 
of  their  own,  so  that  they  should  not  be  used  unless  absolutely  necessary ;  they 
should  be  as  dehcate  as  is  consistent  with  security,  and  they  ought  always  to 
be  withdrawn  as  early  as  possible.  Even  in  adults  and  in  the  lips  there  is 
no  reason  for  leaving  the  harelip-puis  in  longer  than  forty-eight  hours. 


Salivary 
fistula. 


One  of  the  most  disagreeable  complications  of  wounds  of  the  face  is  sahvary 
fistula.  This  is  caused  usually  by  a  wound,  but  sometimes  by  an  abscess,  which 
lays  open  Steno's  duct.  The  sahva  is  constantly  running  out  on  the  cheek, 
and  the  flow  is  mcreased  when  the  patient  eats  or  when  his  '  mouth  waters.* 
If  the  division  is  complete  the  patient  may  be  conscious  of  dryness  of  that  side 
of  the  mouth. 

In  some  cases  mere  cauterization  of  the  fistulous  orifice,  or  refreshing  its 
edges,  will  suflice  to  effect  a  cure.  When  these  means  fail,  the  disease  must  be 
treated  by  restoring  the  passage  for  the  saliva  from  the  gland  into  the  mouth. 
For  this  purpose  the  proximal  part  of  the  duct  (i.e.  the  part  of  the  duct  which 
is  still  in  connexion  with  the  gland )  should  be  found  by  examination  of  the 
womid  ;  then  the  cheek  should  be  everted,  and  along  the  natural  opening  of  the 
duct,  in  the  interior  of  the  mouth  ( which  is  generally  found  without  difliculty , 
opposite  the  second  upper  molar  tooth ),  a  probe  or  leaden  strung  is  to  be  passeil 
across  the  wound  and  along  the  duct  in  the  direction  of  the  gland.'  The  prol>e 
or  string  is  fixed  in  its  position  by  bending  its  extremity  round  the  commissure 
of  the  lips  on  to  the  cheek,  where  it  can  be  secured.  When  the  sahva  is  thus 
guided  mto  the  moutli  the  fistula  will  probably  heal,  either  of  itself  or  on  its  edges 
being  refreshed  and  brought  together.  In  some  cases  the  openuig  of  the  duct 
in  the  mouth  cannot  be  found,  and  when  this  is  the  case  the  distal  opeiung  of 
the  duct  as  well  as  the  proximal  must  be  sought  in  the  woimd ;  or  if  that  part 
of  the  duct  is  obliterated,  an  artificial  passage  must  be  made  and  kept  open  ; 

*  Mr.  H.  Morri>  ha»  u«ed  a  catjjut  Injugie  for  this  puqnr^*  with  succejis. — *  Clin.  Tniu^,* 
vol.  xiii.  p.  144. 
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bnt  snch  cases  are  £ar  less  promising.  And  indeed  many  cases  of  salivary 
fistula  present  very  considerable  difficulty,  from  the  rottenness  of  the  tissues 
surrounding  the  wounded  duct,  which  renders  them  very  unapt  to  unite  when 
brought  together,  and  favours  the  percolation  of  the  saliva  through  the  wound 
which  it  is  intended  to  unite.  In  such  cases  the  following  method  may  be 
tried.  '  The  patient  being  seated  with  the  head  well  supported  by  an  assistant, 
a  <itrong  broad  wooden  spatula  is  introduced  within  the  cheek  of  the  affected 
qde;  this  is  held  firmly  by  the  assistant.  The  womid  being  then  slightly 
elongated  by  incising  its  sides  in  the  line  of  the  zygomaticus  major  muscle, 
a  round  punch,  like  that  used  by  saddlers,  should  be  placed  over  the  fistulous 
orifice,  care  being  taken  to  avoid  the  anterior  edge  of  the  masseter  muscle. 
TLeu,  ou  pressing  the  punch  firmly  against  the  spatula  within  the  mouth, 
a  piece  of  the  entire  thickness  of  the  cheek  will  be  removed,  and  a  fresh 
cipeiiing  made  directly  into  the  mouth.  The  external  wound,  being  accurately 
closed  by  sutures  and  adhesive  strips,  will  usually  heal  kindly,  and  the  in- 
ternal opening  be  found  to  give  free  vent  to  the  saliva.'  ^ 

Children  very  frequently  pass  foreign  bodies  into  the  nose  or  ear,  which 
ther  cannot  withdraw  again,  and  which  afterwards  may  set  up  grave  mischief. 
In  the  nostril  they  give  rise  to  foul  discharge,  from  inflammation  of  the  mem- 
brane* and  may  even  produce  disease  of  the  bones.  The  case  is  constantly 
mistaken  for  one  of  '  ozaena,'  or  strumous  disease — so  constantly  that  it  has 
r^rome  a  familiar  caution  in  surgery  always  to  put  down  a  case  of  foul  dis- 
cWge  from  one  nostril  in  a  child  as  being  probably  due  to  a  foreign  body, 
^1(1  to  pronounce  no  opinion  about  it  till  after  a  thorough  examination,  for 
vliich  purpose  anaesthesia  ^is  generally  necessary.  It  is  always  quite  easy  to 
rf^fflore  the  foreign  substance  either  from  the  nostril  or  by  pushing  it  through 
iUto  the  throat,  and  then  the  discharge  will  at  once  subside. 

Foreign  bodies  in  the  meatus  auditorius  are  more  dangerous,  for  they  may 
^>ilj  cause  perforation  of  the  membrana  tympani,  or  even  cerebral  mischief,  by 
]:idainmation  spreading  through  the  base  of  the  skull  to  the  cranial  sinuses. 
>r.oh  foreign  bodies  may  be  removed  by  constant  syringing  with  warm  water, 
'•r  under  chloroform  with  a  pair  of  forceps,  a  bent  probe,  a  loop  of  wire,  or 
xTue  <ipecial  instrument  of  which  several  have  been  devised  for  the  purpose. 
I' It  if  these  means  fail,  as  they  often  do,  nothing  further  should  be  done, 
<*^yoiid  perseverance  in  syringing,  since  harm  may  easily  be  produced  by  the 
fautioos  use  of  instruments,  and  in  all  probability  suppuration  will  loosen  the 
f  ivign  substance,  and  then  it  will  come  away.  On  this  subject,  an  interesting 
<iteinent  from  Mr.  Dalby  will  be  found  in  the  *  Brit.  Med.  Joum.,'  Dec.  15, 
I'^TT.  Mr.  Dalby  says  that  no  foreign  body  in  the  ear  can  possibly  do  any  harm 
•'  It-ft  alone,  except  living  insects  and  vegetable  substances,  which  rapidly 
'**'\\  from  absorption  of  water,  but  that  he  sees  constant  instances  of  rupture  of 
'u*-  membrana  tympani  from  incautious  or  bungling  attempts  to  extract  them, 
i:  1  that  even  fatal  consequences  may  ensue.  All  attempts  at  extraction  are  in 
-  opinion  unjastifiable  unless  the  operator  have  learned  to  use  his  two  hands, 

•  .ile  the  external  meatus  is  thoroughly  illuminated  by  a  mirror,  worn  on  the 

•  r^head* 


Foreign 
bodies  in 
the  nose 
nnd  ear. 


The  bones  of  the  face  can  only  be  fractured  by  direct  force,  and  these  frac- 

:  :rH  are  not  so  frequent  as  might  be  expected.     One  observation  which  it  is 

•:«^H*«ary  to  bear  in  mind  in  these  injuries  is  that  the  distinction  which  in 

-•tf  regions  is  so  important  between  simple  and  compound  fractures  has  really 

»  Ma«on,  *  Am.  Journ.  Med.  Sci.'  July,  1880. 
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hardly  any  importance  as  applied  to  the  bones  of  the  fe,ce.     Wounds  of  the  face 
heal  so  rapidly,  and  the  thin  facial  bones  are  so  surrounded  by  structures 
rich  in  vessels,  that  compound  fractures  heal  almost  as  readily  as  simple 
fractures  do. 
()f  the  The  ossa  nasi  when  fractured  are  usually  also  depressed,  causing  a  f1attenin<; 

of  the  bridge  of  the  nose  and  a  very  unpleasant  deformity.  The  accident  is  a 
very  easy  one  to  recognise,  but  the  treatment  is  not  always  satisfactor}-,  for 
these  delicate  bones  are  often  comminuted  as  well  as  fractured,  and  it  is  verv 
difficult  to  adjust  the  fragments  properly. 

All  possible  care,  however,  should  be  bestowed  on  the  restoration  of  all 
the  fragments  to  their  proper  position,  by  means  of  a  curved  staff  or  a  female 
catheter  introduced  up  the  nostril.  If  it  is  otherwise  impossible  to  keep 
the  fragments  in  their  place,  the  surgeon  may  try  to  support  them  by  some 
substance  introduced  into  the  nostril ;  but  Mr.  Holmes  Coote  justly  says  that 
'  plugging  of  the  nostril  should  not  be  resorted  to  except  in  cases  of  severe 
displacement,  for  it  causes  the  patient  great  discomfort,  and  not  tmcommonlv 
fails  to  effect  the  purpose  for  which  it  is  used.'  If  it  is  found  necessary  to 
introduce  a  foreign  body,  it  should  be  removed  after  a  few  days.  The  fracture 
unites  very  rapidly.  In  some  cases  the  cartilages  only  are  broken  or  bent. 
The  treatment,  however,  of  these  cases  must  be  conducted  on  the  same 
principles.  The  septum  is  of  course  usually  involved  in  the  fracture  and  di'^- 
placement,  and  great  care  must  be  bestowed  in  order,  if  possible,  to  keep  it 
straight  while  the  process  of  miion  is  going  on.  When  the  case  is  first  seen 
the  septum  should  be  straightened  by  means  of  a  flat  pair  of  forceps,  and  the 
broken  pieces  of  the  nasal  bones  replaced.  In  a  case  under  my  care  in  which 
there  was  great  deviation  of  the  nose,  I  obtained  a  very  good  result  by  the 
use  of  a  frame  adapted  to  the  head,  and  canying  two  flat  plates,  somethin«^ 
like  the  blades  of  a  pair  of  flat  forceps,  between  which  the  nose  was  ke))t 
evenly  and  comfortably  supported  for  about  three  weeks,  till  all  tendency  to 
lateral  displacement  had  disappeared.  In  other  cases  an  apparatus  like  that 
figured  in  Mr.  Spencer  Watson*s  work*  may  be  employed  to  make  pressure  on 
the  projecting  bone  and  gradually  restore  it  to  its  natural  position.  Mr.  W. 
Adams'  has  described  a  screw  steel  apparatus  for  supporting  the  fragments 
in  these  cases,  which  is  to  be  worn  for  two  or  three  days,  and  then  replaced 
by  an  ivory  plug.  And,  no  doubt,  in  some  complicated  cases  the  use  of  a 
metallic  or  glass  support  is  necessary ;  though  in  those  where  the  fracture  is 
only  single,  and  the  septum  is  not  much  deviated,  it  may  be  superfluous. 
*>f  the  Fractures  of  the  upper  jaw  are  accidents  of  little  moment  imless  the  dis- 

upper  jaw.  p|j|^.g^g,^|j  jg  g^j^jj  j^g  ^q  produce  much  change  in  the  features.  I  rememl)er  a 
case  in  which,  a  carriage-wheel  lia\ing  passed  over  the  face,  most  of  the  bones 
seemed  to  be  separated  from  the  skull,  and  on  recovery  a  peculiar  and  nuxi 
disagreeable  lengthening  of  the  face  was  left.  Such  deformities  are  very  dit^- 
cult  indeed  to  avoid,  for  there  is  little  means  of  acting  on  the  upper  jaw  from 
any  side  so  as  to  replace  its  fragments  when  once  driven  in. 
Of  tin-  Fractures  of  the  malar  bone  are  rare,  and  are  usually  cause<1  by  considerable 

lion*  and      violence.     The  only  point  of  interest  in  their  pathology  is  one  illustrated  h\ 
zy^oinii.       a  case  which  I  published  many  years  ago,'  where  a  gentleman  who  had  fallen 
from  his  horse  and  hwl  sustained  fatal  injury  to  the  brain  presented  an  orbit  til 
ecchymosis  exactly  resembling  that  which  attends  on  a  fracture  of  the  base  of 

'  '00  DiNcii-H^*  of  thr  No"**'/  187-5,  p.  308.  «  *  Luuvf,'  187').  vt>l.  i.  p.  6ll>. 

»  'Brit.  MinI.  Journ.'  18.3.5,  p.  9C7. 
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the  skuU.    On  post-mortem  examination  the  bleeding  was  fomid  to  depend 
on  a  fracture  traversing  the  malar  bone  near  its  jimction  with  the  frontal. 

Fracture  of  the  zygoma  is  exceedingly  rare,  and  it  is  said  that  in  some 
cases  displacement  is  produced  by  the  action  of  the  fibres  of  the  masseter 
muscle  implanted  into  the  fractured  part,  but  I  have  no  personal  experience 
of  this  injury.  The  displacement,  when  recognised,  must  be  remedied  by 
carefdl  umnipulation  under  antesthesia.  Replacement  by  the  insertion  of  a 
sharp  metallic  point  into  the  displaced  fragment  and  traction  upon  it  has  been 
i^poken  of. 

By  far  the  most  common  fracture  in  the  face  is  that  of  the  lower  jaw.  9^  ^^^^ 
This  is  usually  caused  by  a  very  heavy  blow,  such  as  the  kick  of  a  horse, 
rhoQflfh  as  curiosities  cases  are  recorded  in  which  muscular  action  is  said  to 
have  caused  it.  It  is  frequently  in  some  sense  compound,  that  is,  the  line 
nf  fracture  communicates  with  the  air  in  the  cavity  of  the  mouth,  for  the 
^ft  coverings  of  the  jaw  are  very  commonly  torn.  But  the  fracture  almost 
always  unites  after  the  manner  of  a  simple  fracture.  In  some  complicated 
lujnries,  however,  the  comminuted  portions  will  exfoliate.  Any  part  of  the 
lone  may  be  broken.  There  are  cases  in  which  only  the  alveolar  edge  is 
iroken  oflf,  but  the  continuity  of  the  bone  is  not  interrupted,  since  its  base  is 
:.o:  broken.  Such  accidents  are  rare  in  the  present  day,  but  were  said  to  be 
<*ommou  when  *  the  key  *  was  in  ordinary  use  in  extracting  teeth.  Masti- 
'-atioQ  will  be  painful  or  impossible  at  first,  but  as  the  parts  consohdate  the 
(<atient  will  completely  recover,  though  perhaps  with  the  loss  of  some  of  the 
>tth.  Another  rare  fracture  of  the  jaw  is  that  of  its  neck.^  It  is  not 
liffienlt  to  diagnose,  by  following  the  ascending  ramus  upwards  with  the 
^h^T  introduced  into  the  mouth.  I  once  dissected  a  specimen  of  this  injury 
>t:  which  the  broken  ramus  had  protruded  through  the  meatus  auditorius 
^xtemns,  and  had  so  irritated  its  lining  membrane  as  to  give  rise  to  a  catarrhal 
i:*<charge  very  much  resembling  that  which  is  seen  in  some  fractures  of  the 
^^^  of  the  skull.^  Another  fracture  is  that  through  the  angle  between  the 
i«%  and  ascending  ramus,  and  in  this  there  is  not  much  displacement,  since 
ww  masseter  and  internal  pterygoid  inserted  on  either  side  keep  the  parts  in 
f'^'^itioii.  The  fractures  which  occur  between  the  angle  and  symphysis  are 
>aerally  mueh  displaced,  and  especially  when,  as  very  commonly  happens, 
Uitffe  in  fracture  on  both  sides — the  central  piece  being  drawn  down  by  the 
'^oid  muscles  in  addition  to  the  displacement  caused  by  the  force  of  the  blow. 
Fn^nare  often  traverses  the  bone  at  or  close  to  the  symphysis,  and  this  fracture 
^•11  not  be  much  displaced  unless  the  force  has  been  unusually  severe,  since 
'  It-  muscles  of  the  two  sides  will  balance  each  other. 

Fracture  of  the  coronoid  process  is  a  rare  accident,  but  one  which  is 
••'^"(trated  by  a  preparation  in  the  Museum  of  King's  College  Hospital,  of 
•uich  Mr.  Heath  gives  a  representation,  copied  from  Sir  W.  Fergusson's 
Practical  Surgery.'  The  former  author  thus  speaks  on  the  subject  of  this 
fur*-  injury  :  *  The  fragment  would,  no  doubt,  be  drawn  upwards  and  back- 
^ArdK  by  the  temporal  muscle,  and  might  be  felt  in  its  new  situation,  though 
'•il^  displacement  would  probably  be  limited  by  the  very  tough  and  tendinous 

'  Mr.  H<^th  Mja  that,  jud^ng  from  the  number  of  Mtuseum  specimenH  which  exint  of 
■*  *lj-  injury  i«i  proljoMy  not  no  uncommon  a«  it  is  represented.  I  can  only  say  that  it 
^t^i*  mn-ly  roH  with  in  oxtensire  hospital  practice,  where  other  fractures  of  the  jaw  arc 

*  •  IVth.  i^^.  Tranfr.'  vol.  xii.  p.  159. 
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fibres  which  aare  so  closely  connected  with  the  bone,  forming  the  insertion  of 
the  temporal  muscle  and  reaching  down  to  the  last  molar  tootli.  According 
to  Sanson  fractures  of  the  coronoid  process  do  not  admit  of  union . '  *  I  vent  are 
to  think  that  the  latter  statement  is  entirely  unsupported,  and  that  the  idea 
that  fractures  of  the  coronoid  process  of  the  jaw  do  not  unite  by  bone  —though 
it  has  been  copied  from  one  author  to  another  till  it  has  become  one  of  the  //>r/ 
covimwies  of  surgeiy — rests  on  no  evidence.  If  the  fragment  were  much  drawn 
up  the  fracture  would  unite  by  ligament ;  but  there  is  no  proof  that  tliis  dis- 
placement usually  occurs. 

Fractures  of  the  lower  jaw  are  often  multiple  or  comminuted.  This  is  the 
case,  of  course,  in  gunshot  fractures  almost  always,  but  not  infrequently  in  those 
caused  by  the  passage  of  wheels  over  the  face  or  by  other  mmsual  violence. 
And  the  nature  of  the  displacement,  as  well  as  the  amoimt  of  deformity  result- 
ing, is  greatly  influenced  by  this  circumstance.  It  is  mainly  ui  tliese  more 
complicated  fractures  that  non-union  is  to  be  apprehended. 

The  state  of  the  teeth  should  always  be  carefully  considered  in  cases  of 
fractured  jaw,  and  any  which  are  so  displaced  as  to  interfere  witli  union,  or  so 
injured  as  to  be  useless,  had  better  be  removed  at  once. 
Diagnosis  Tlie  symptoms  of  fractured  jaw  are  usually  very  plain.     The  patient  w^ill 

ment^*  ^^^^  Very  great  pain  in  trying  to  open  his  mouth,  the  saliva  will  very  probably 
drivel,  the  line  of  the  teeth  will  be  broken,  and  one  or  more  will  very  likely  ho 
loose  or  be  knocked  out ;  there  will  be  displacement  as  described  above,  and 
crepitus  will  be  easily  felt  on  manipulating  the  parts  into  position.  If  the 
fracture  be  comminuted,  the  diagnosis  will  be  still  more  easy. 

The  treatment  consists  in  replacing  the  parts  by  proper  manipulation, 
which  is  seldom  difficult  in  micomplicated  fracture,  and  then  in  the  simpler 
injuries  nothing  further  is  necessary  than  to  put  up  the  parts  in  a  jaw-band- 
age, i.e.  a  four-tailed  bandage,  with  a  hole  cut  in  the  centre  to  receive  the 
chin,  the  tails  crossing  each  other,  one  pair  tied  behind  the  occiput  (sometimes 
for  more  security  brought  thence  over  the  forehead),  the  other  over  the  vertex. 
Inside  this  may  be  placed  a  guttapercha  or  pasteboard  splint  moulded  so  as  to 
fit  the  chin.'  The  teeth  of  the  lower  jaw  are  thus  brought  into  close  apposition 
with  those  of  the  upper,  which  serve  in  some  measure  as  a  splint  for  them, 
fixing  them  in  their  natiural  position.  For  the  efficiency  of  this  treatment  it  is 
clear  that  the  teeth  must  be  kept  together,  i.e.  that  the  patient  must  not  W 
allowed  to  open  his  mouth.  He  must,  therefore,  be  content  with  such  fluid  or 
semi-fluid  nourishment  as  he  can  suck  in  through  any  gaps  there  may  be  in  bis 
teeth  or  can  pass  in  through  the  hiatus  behind  the  molars.  After  tlie  first 
fortnight  perhaps  a  little  movement  of  the  jaw  may  become  tolerable.  In  a 
period  of  from  three  to  four  weeks  from  the  accident  the  parts  will  become 
sufficiently  united  to  dispense  with  the  bandage,  but  the  patient  may  pru- 
dently wear  a  handkerchief,  in  order  to  prevent  liis  opening  his  mouth  trK> 
far  or  using  the  teeth  too  nolently. 

Complicated  fractures  of  the  jaw  are  sometimes  very  hard  to  deal  ^itli. 
If  sound  teeth  remain  on  both  sides  of  the  line  of  fracture  a  piece  of  wire  may 
be  passed  round  them  tight  enough  to  draw  the  fragments  together,  and  this  i^t 
often  a  useful  way  of  fixing  a  comminuted  piece,  but  the  wire  sliould  only  Ih' 

'  *  Injuries  iiiul  Di^'Axen  of  the  Jii^-K,'  2iul  ttl.  p.  14. 

*  An  oval  piece  t»f  jwiM^Oioanl  is  taken  of  iippniprinte  ••ize.  ami  a  out  i*»  itiailo  on  eitlur 
«»i»U'  in  the  lonp  axis*  of  the  oval,  leaving  a  part  in  the  centrt*  un<liviilttl.  The  )iii>tcUmnl  i* 
•Miftoninl,  and  thin  et'tit nil  part  i««  niouKliHl  on  ti)  the  chin,  nhiK*  the  <livi<lril  i'ii«i<«  over *..»p 
tach  other  ami  hold  the  hpliut  in  place. 
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left  for  a  few  days,  for  it  has  a  great  tendency  to  cut  into  and  injure  the  teeth. 
Mr.  H.  0.  Thomas  of  Liverpool  has  dwelt  strongly  on  the  advantages,  in  cases 
of  compound  and  much -displaced  fractures,  of  wiring  the  fragments  together, 
for  which  purpose  he  either  drills  a  hole  through  the  fragments  and  passes  an 
annealed  silver  wire  ^  of  an  inch  in  diameter  through  hoth  of  them,  or  passes 
the  wire  over  or  through  any  teeth  which  may  be  left  firm  enough  to  bear 
the  strain.  The  wire  is  then  so  twisted  at  either  end  as  to  allow  of  its  being 
tiirhtened  (which  will  become  necessary  in  a  few  days,  from  the  subsidence  of 
vffusion  between  the  fragments),  and  also  of  easy  removal.'  The  advantages 
claimed  for  this  method  are  greater  nicety  of  adaptation  and  more  comfort 
ro  the  patient,  who  is  able  to  masticate  easily.^  In  the  case  of  non-union  of 
fractures,  I  have  already  spoken  of  the  benefit  which  is  often  derived  fron  peg- 
/iuj?  or  drilling  the  fragments  together  (page  126).  Where  the  teeth,  or  most 
of  them,  remain  in  the  jaw,  and  where  the  bone  is  not  much  comminuted,  it 
^c^ms  that  Hanunond's  splint  is  the  most  useful  and  the  easiest  to  manufacture. 
Its  application  is  thus  described  by  Mr.  Jacobson  :* — *  While  the  patient  is  under 
an  anaesthetic,  the  teeth  on  either  side  of  the  fracture  being  tied  together 
i^iuporarily,  and  the  fragments  firmly  supported,  a  frame  of  strong  iron  wire  is, 
Iv  means  of  small  curved  pliers,  adjusted  to  the  fractured  jaw  by  being  bent  so 
1-  to  encircle  all  or  any  desired  number  of  teeth  on  a  level  with  their  necks. 
A  plan  very  much  to  be  preferred  is  to  take  first  a  soft  wax  impression  of  the 
:^th,  then  to  cast  this  in  plaster  of  Paris  and  to  adjust  the  frame  on  the  cast. 
The  frame,  the  ends  being  joined  by  silver  solder,  is  then  slipped  over  the 
**^tb,  steadied  by  an  assistant,  while  it  is  tied  in  place  by  short  pieces  of  much 
':.iuner  wire  passed  rotmd  each  tooth  and  interlacing  with  the  frame.     These 

•  H-es  of  wire  should  be  pointed  obliquely,  so  as  to  pass  easily  between  the 
*t*-ih.  especially  where  the  intervals  between  the  necks  are  very  narrow,  as  in 
•r  }!it.     If  by  accident  they  are  here  and  there  passed  through  the  gum  itself 

•  will  not  intefere  with  the  action  of  the  splint.     The  ends  of  each  of  these 
'  ling-wires  are  then  twisted  up  in  front,  at  first  nearly  tight,  four  or  five 

.  :-<  on  each  side  of  the  mouth  being  inserted  and  partly  tightened.     The 

•  r*^  on  each  side  of  the  mouth  are  taken  alternately,  and  finally  tightened 
^  a4  to  exert  equal  pressure,  care  being  taken  not  to  overt  wist  and  break 

•  •  ::i.     The  twisted  ends  are  then  cut  short  within  about  a  quarter  of  an  inch 
:  :)ifr  necks  of  the  teeth,  and  turned  downwards  so  as  to  be  beneath  the  frame 

.  •If.  and  in  close  contact  with  it.' 

In  cases  where  there  is  much  comminution  these  simpler  plans  will  not 

'-   -rt^l,  and  there  is  much  danger  either  that  the  fracture  will  not  unite  at  all 

'  :ljiit  jrreat  deformity  will  result.     In  such  cases  a  mould  must  be  constructed 

•  vulcanite,  or  better  in  thin  metal,  silver  or  gold.     Such  moulds  are  made  on 
•'  of  two  principles,  i.e.  they  either  use  the  teeth  of  the  upper  jaw  as  a  base 

'  which  the  mould  is  fixed  above,  while  its  lower  part  carries  cavities  for  the 
-  -ption  of  tlie  teeth  of  the  lower  jaw,  and  they  are  confined  in  those  cavities 

•  a  fcplint  and  bandage  externally,  the  mould  itself  being  attached  to  the 
Mt  by  an  arm  at  either  comer  of  the  mouth,  or  else  the  support  of  the 

'  '^r  jaw  is  dispensed  with — a  frame  is  moulded  to  the  chin  ;  an  arm  projects 
'    111  this  frame  on  either  side  and  carries  a  mould,  in  which  the  teeth  are 

♦  For  fPirthor  tletaiU  I  must  refer  to  the  original  paper  in  the  *  Lancet'  for  1867,  or  to  a 
•■".••  ratjtlwl  'CawH  in  Surgery  illustrative  of  a  new  method  of  applying  the  wire  ligature 
-  m;-.tin«l  fnicture«  of  the  lower  jaw.'     2nd  ed.     Liverpool,  1875. 
2  •Sj'Jt.  of  .Harg/  3rd  ed.  i.  724.     From  Mr.  Moon's  article  in  *Cfuy'.s  Hospital  Reports,' 
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received.  Iii  the  former  plan  (tlie  interdental  splint,  as  it  ia  called)  it  may  evcji 
be  possible  to  dispense  with  any  external  support,  and  to  confine  the  apparatus 
entirely  n-ithin  the  mouth.  The  convenience  of  these  apparatus  which  are 
moulded  on  to  the  teeth  is,  that  they  do  not  prevent  the  patient  from  opening' 
his  mouth,  and  therefore  they  cause  no  impediment  to  speakinp;  or  ma^iti- 
cation,  for  the  portions  which  fit  on  to  the  lower  and  upper  teeth  are  hin^e<t 
together  inside  the  mouth.  But  they  require  more  skill  in  modelluif;  than  a 
surgeon  usually  possesses,  so  that  the  services  of  a  skilled  dentist  have  to  he 
called  in,  and  great  care  must  be  taken  to  reduce  the  fracture  completely 
under  chloroform  before  the  mould  is  taken.  If  the  bone  is  much  comminnttxl 
it  may  he  necessary  to  wire,  or  peg,  some  of  the  fragments  together  inside  the 
mould.  The  treatment  of  these  complicated  cases  must  extend  over  a  much 
longer  period  than  that  of  simple  fracture,  especially  when  some  of  the  frag- 
ments become  necrosed.  In  the  celebrated  case  of  Mr.  Seward,  the  American 
statesman,  who  suffered  from  a  fracture  of  the  lower  jaw  complicated  by  a  sub- 
sequent )^n)sliot  wound  of  the  same  part,  the  interdental  splint  was  worn  for 
more  than  a  year.  The  reader 
will  find  all  details,  which 
space  forbids  me  &om  insert- 
ing here,  carefully  and  clearly 
described  in  a  paper  by  Mr. 
Berkeley  Hill  in  the  '  Brit. 
Med.  Jonrn.'  for  February  and 
March  1807.  and  in  Mr. 
Heath's  work  already  re- 
ferred to. 


>  Dislocation  of  the  jaw  is 
an  injury  which  is  not  very 
common,  but  which  gives  rise 
to  striking  symptoms,  and 
which,  when  tt  has  once  oc- 
curred, ishable  to  recur  from 
very  slight  causes.  It  is 
generally  caused  by  a  blow 
or  fall  on  the  chin  n-ith  the 
mouth    wide    open,    whereby 

the    condyle  of   the   jaw  is         j.,,^  ,.3    i.-i,iut..mi.ii.ti-:.ii f  ih..i.,«..rj.i«,   f-n.i,. 

driven  forward  ;  but  when  the  "■  "  •  ""i"'- 

jaw  has  once  been  dislocated  the  displacement  is  easily  reproduct><1  in 
extreme  yawnhig,  and  tlie  accident  also  often  occurs  for  the  first  titiM< 
during  yawnhig  or  in  convulsions.  The  symptoms  are  very  characteristiv. 
If  both  joints  be  dislocated,  as  is  most  usually  the  case.'  the  mouth  is  wide )r 
open,  and  cannot  be  closed  :  the  chhi  ts  advanced  ;  the  saliva  dribbles,  partly 
as  a  confluence  of  increased  secretion  from  irritation  of  the  parotid  glaixl. 
partly  from  deficient  power  of  deglutition  ;  the  speech  is  almost  miiiiteltigibK- : 
there  is  a  hollow  just  in  front  of  the  ear  where  the  joint  should  be,  and  a  pm- 
minence  near  the  malar  protuberance  ctiiiscd  by  the  displace*!  coronoid  pr(x-*-.is 
over  which  the  fibres  of  the  temporal  nuiHcle  are  stretched.  If  thedialocatiim 
is  unilnti'i-al  the  chin  ia  generally  much  twisted  to  the  opposite  side,  as  in  ttu 

'  .Mr,  !lrv..Mt  -v- (•..  mil  of  ..ivrv  llm-- ,■«>..■.  nn.  I.LIalfinl ;  wliilr  XJUUm  l^lu'i.- 1  i,..- 
Ilii-  fiT.|.l.i.iJ  ..1  l.;W.r.,l  i-  ..„lj-  II  liillr  iinnt.r  lli:.i.  lU„l  c,r  iiLilnU'rHl  ai-l.«-..li"n. 
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annexed  drawing  ;  though  this,  as  Mr.  Hey  states,  is  not  always  the  case ;  but 
he  points  oat  as  an  infallible  sign  of  the  dislocation  the  hollow  which  is  to  be  felt 
behind  the  dislocated  condyle.  Prof.  Smith,  in  quoting  these  observations  of 
Mr.  Hey,  says  that  he  has  seen,  in  a  dislocation  of  the  right  condyle,  the  efforts 
at  redaction  applied  to  the  left.  I  conclude,  however,  that  Mr.  Hey's  remarks 
must  apply  to  old  dislocations  ;  for  if  the  dislocation  be  left  unreduced  (which 
strangely  enough  is  sometimes  the  case)  the  patient  recovers  the  power  of 
closing  the  mouth  and  retaining  the  saliva,  and  to  a  great  extent  that  of  per- 
fect articulation  (see  the  fig.  in  Smith,  op.  cit.  p.  289). 

Reduction  is  generally  very  easy,  and  has  been  effected  even  as  late  as  four 
months  after  the  injury.  The  surgeon  grasps  the  chin  and  jaw  in  both  hands, 
the  thambs  resting  inside  the  mouth  on  the  angle  between  the  body  and  ramus 
behind  the  last  molar  teeth,  while  the  fingers  embrace  the  chin.  The  thumbs 
irt  of  course  protected  with  a  cloth,  or  they  would  be  severely  bitten  as  the 
jaw  returns  to  its  place.  The  perpendicular  ramus  is  thus  forced  down,  where- 
by the  condyle  is  disengaged  from  its  unnatural  position,  while  the  chin  is 
poshed  back  and  raised ;  and  when  the  condyle  is  thus  disengaged  the  tense 
fibres  of  the  temporal  and  masseter  muscles  will  contract  and  replace  the  jaw 
with  a  snap.  The  process  in  unilateral  dislocation  is  Amilar,  the  main  point 
l^iug  to  disengage  the  condyle,  and  then  to  assist  the  reduction  by  pressing 
'Le  chin  in  the  reverse  direction  to  that  in  which  it  has  been  thrown  by  the 
uolence.  Some  surgeons  not  caring  to  thrust  their  thumbs  inside  the  mouth, 
'Wpress  the  angle  of  the  jaw  by  pressing  on  the  hinder  part  of  its  ramus  with 
ivQ  pieces  of  stick,  or  some  other  kind  of  lever,  held  by  an  assistant,  and 
U>-ing  its  fulcrum  against  the  upper  teeth,  while  the  surgeon  raises  the  chin 
«ith  his  hands.  Sir  A.  Cooper  directs  that  the  posterior  teeth  should  be 
"^parated  from  each  other  by  corks,  while  the  chin  is  raised  by  the  hands.  Li 
I  case  of  four  months'  standing  Mr.  Pollock  effected  reduction  by  separating 
^le  jaws  with  wedges  inserted  between  the  molar  teeth,  while  he  drew  the  chin 
^Pvards  by  means  of  the  strap  of  a  tourniquet  applied  round  the  head  and  be- 
i^Aih  the  jaw,  so  tliat  the  screw  might  exert  its  power  upon  the  dislocated  bone. 

Two  views  have  prevailed  as  to  the  mechanism  of  this  dislocation,  and  obsucies 
therefore  as  to  the  obstacles  to  its  reduction ;  and  I  have  thought  it  better  to  *?  '®**"^" 
fritfface  what  I  have  to  say  on  this  point  by  describing  the  method  of  reduction, 
•iuce  the  latter  has  considerable  bearing  on  the  question  of  the  pathology  of  the 
^jonr.  N^laton,  who  has  given  great  attention  to  this  subject,  and  whose 
'J*^ption  of  the  injury  is  well  worthy  of  careful  study,*  remarks  on  the  rarity 
"t  'Jie  dislocation,  and  on  the  fact  that  there  is  very  httle  to  separate  the  dis- 
:  i^tment  of  luxation  from  the  ordinary  and  natural  displacement  of  the 
''^djle  forwards  which  occurs  in  all  cases  of  extreme  separation  of  the  jaws, 
v><l  which  requires  no  reduction,  since  the  bone  returns  spontaneously  into  its 
f  Ikce.  He  also  shows  that  the  ligaments  are  so  lax  (in  order  to  allow  of  these 
uinnl displacements)  as  to  oppose  no  obstacle  to  reduction  ;  and  the  projection 
'f  lone  (eminentia  articularis)  in  front  of  the  glenoid  cavity  is  also  too  slight  to 
Uve  much  influence  in  that  direction.  But  he  says  if  the  anterior  part  of  the 
'ap^le  be  cut  through  on  the  dead  subject,  and  the  condyle  of  the  jaw  be 
'reed  through  it  far  enough  to  bring  the  tip  of  the  coronoid  process  in  front  of 
•  .e  malar  prominence,  then  it  will  be  found  that  if  the  coronoid  process  is  long 
*'.^'^ijfb  its  summit  will  abut  against  the  zygoma,  and  this  will  prevent  any 
^"^loction  until  it  has  been  forced  back  again.  This  view  is  supported  by 
••'.f  preparation  here  reproduced  from  Malgaigne,  by  looking  at  which  the  reader 

>  '  Path.  Chir.'  vol.  ii.  p.  306,  od.  1847. 

n2 


160 


INJURIES  OF  THE  FACE. 


will  see  at  once  that  the  displaced  coronoid  process  will  elTectually  prevent  re- 
duction ;  but  that  by  pressing  on  tlie  angle  of  the  jaw  from  within  the  montb 
the  surgeon  mi^ht  easily  send  it  back  again,  and  so  far  disengage  it  that  the 
fibres  of  tlie  temporal  muscle  (which  in  the  drawing  are  seen  bent  or  twisted 
over  the  tip  of  the  process)  wouldbecomestraight  again,  and  with  the  iiias.seter 
would  easily  restore  the  bone  to  its  place  as  the  chin  was  lifted. 

But,  on  the  otlier  hand,  Maisonneuve  and  Otto  Weber  have  experimented 
upon  the  dead  body,  and  deny  that  any  such  locking  of  the  coronoid  process 
against  the  zygomatic  arch  exists,  at  least  in  all  cases.  They  would,  there- 
fore, attribute  tlie  mechanism  of  the  dislocation  to  the  tension  of  the  mus- 
cles. In  N^laton's  >-iew,  then,  dislocation  can  only  occur  when  the  coronoid 
process  is  so  long  as  to  catch  against  the  zygomatic  arch ;  and  it  is  to  the 
rarity  of  this  peculiarity  of  the  coronoid  process  that  N^laton  attributes  the 
rarity  of  the  injury ;  while  in 
the  other  view  the  dislocation  is 
caused  by  the  muscles  drawing 
the  displaced  condyle  through 
the  lacerated  capsule,  and  fixing 
it  there  by  their  cottraction  ;  ' 
and  in  support  of  this  view  the 
fact  is  mentioned  that  Roser 
was  unable  to  reduce  a  disloca- 
tion of  eight  weeks'  standing, 
even  after  cuttmg  tlirough  botJi 
coronoid  processes  from  within 
the  mouth.  1  must  refer  the 
reader  who  wishes  to  follow  the 
subject  more  minutely  to  Mr, 
Heath's  work. 

In  the  orduiary  dislocation 
the  interarticular  cartilage  re- 
mains attached  to  the  condyle  ; 
but  there  is  a  condition  described 
by  Sir  A.  Cooper  as  subluxation, 
in  which  he  says,  '  the  jaw  ap- 
pears to  quit  the  interarticular 
cartilage,    slipping     before     its 

edge  and  locking  the  jaw  with  «i<'i«N>i'""".™r.-.--ncT:»c,.i.n.ir.-T>,i.v-i.p. 
the  mouth  slightly  opened."  He  also  points  out  that  this  usually  subsides 
of  itself,  but  says  that  he  has  seen  it  persist  for  a  length  of  time,  and  tJie 
motion  of  the  jaw  and  the  power  of  closing  the  mouth  have  still  returiHHl. 
If  necessary,  it  may  generally  be  easily  reiluced  by  drafting  the  jaw  directly 
downwards  and  then  manipulating  it  uito  place. 

Somewhat  allied  to  this  is  the  snappini/  which  Sir  A.  Cooper  describes 
as  felt  in  the  joint,  accompanied  with  some  amount  of  pain,  in  young  womtii 
and  others  of  relaxed  fibre,  and  which  will  subside  spontaneously  if  the  pan^ 
acquire  more  strength.  '  Hamilton  says  that  lie  frequently  suffered  from  tlit- 
affection  when  a  youth,  but  as  he  became  older  theannoyance  ceased  witlioiit 
any  special  treatment.'  Sir  Astley  prescribes  ammonia  and  steel,  showt-r- 
baths,  and  a  blister. 

'  Thnt  i-l<i«v,  iherilrmul  pt.niMid  imiml.-  witil,!  dniw  Ilio  o.ii.lvir  .linrllv  fi.nn.nl. 
wlilli-  the  iiiiiwl<'r,  U'iii|on.1,  uiid  liiltmal  prvrj-pml  wuuKl  fix  ilic  1>iiic'Hpiiu>l  ifiv  l-ur  ..t 
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Sprains,  contasions,  and  superficial  wounds  of  the  neck  present  no  features  Wounds  of 

which  render  them  worthy  of  special  description  ;  but  the  wounds  which  lay  cutthroat. 

open  the  deeper  structures,  such  as  the  windpipe,  the  pharynx,  and  oesopha- 

Tds,  or  the  great  vessels,  must  be  studied  separately ;  and  as  these  wounds 

tre  most  commonly  suicidal,  it  is  better  to  describe  the  usual  features  and 

the  proper  treatment  of  cut-throat.     The  same  principles  are  easily  appHed 

to  the  somewhat  rare  cases  in  which  similar  injuries  occur  accidentally.  One 

point  which  may  be  noticed  in  stab- wounds  of  the  upper  part  of  the  neck 

vith  arterial  bleeding  is  the  impossibility  in  many  cases  of  distinguishing 

tLe  exact  source  of  haemorrhage,  so  numerous  are  the  great  vessels  in  that 

i.eighbourhood.     In  such  cases  it  is  justifiable  to  tie  the  common  carotid,  and 

'^Le  operation  has  often  proved  successful ;  but  Mr.  Cripps  ^  has  shown  that 

>i  is  better  in  most  cases  to  apply  the  Ugature  to  the  external  carotid,  since 

tiif  wounded  vessel  is  usually  a  branch  of  the  latter,  and  the  same  view 

U-<  been  supported  by  Maisonneuve,  Guyon,  and  Fischer. 

The  wound  in  cut-throat  is  more  commonly  situated  in  the  laryngeal  than 
1*-  tracheal  region.  This  is  accounted  for  partly  by  the  greater  prominence 
"f  that  region,  and  partly  by  the  easier  accessibihty  of  the  air- tube  there  ; 
i')T  suicides  very  often  think  that  a  wound  of  the  windpipe  is  necessarily 
idtal,  and  that  therefore  they  can  better  accomplish  their  purpose  by  cuttmg 
'liirooffh  or  near  the  thyroid  cartilage.  For  the  same  reason  the  carotid 
^ntry  usually  escapes  injury,  since  it  becomes  relatively  deeper  at  that 
put ;  at  least,  though  not  really  farther  from  the  surfEkce,  it  is  farther  from 
I'ur  middle  line  as  it  ascends  from  the  level  of  the  cricoid  cartilage  ;  and  as 
•iit  cat  is  begun  not  very  far  on  the  left  side  of  the  middle  line,  it  usually 
^  to  hit  the  left  carotid,  while  the  force  becomes  exhausted  and  the  cut 
'^^fies  before  the  right  carotid  is  reached.  Still,  I  have  seen  a  case  in  which 
^'Ah  the  common  carotids  and  both  jugular  veins  were  divided.  Wounds  in 
vliich  the  carotid  artery  even  of  one  side  is  at  all  freely  opened  generally 
;  roTe  &tal  before  medical  aid  is  summoned.  Otherwise,  the  first  thing,  of 
ff'iTie,  is  to  stop  all  arterial  bleeding,  and  it  is  not  often  difficult  to  secure  the 
»oiiiided  vessel,  for  the  parts  have  probably  been  freely  divided  and  will  gape 
*^«itly.  But  the  luigual  artery  is  more  commonly  wounded  than  any  other,  or 
'i^  superior  thyroid  may  be  divided  or  the  facial.  Having  secured  the  arteries 
*i>e  surgeon  must  attend  to  the  veins.  They  can  generally  be  commanded  by 
:re«3ure  with  a  graduated  compress,  but  I  see  no  danger  in  tying  them  ;  and 
^  ibis  makes  them  almost  absolutely  secure  from  any  irregular  impulse  on  the 
;«tient's  part,  it  seems  far  better  to  include  any  considerable  vein  wliich  may 
to-  bleeding  freely  in  a  Ugature  of  carboUsed  catgut,  or  silk,  with  the  ends 
"at  bhort.  The  condition  of  the  air-tube  next  demands  attention.  If  it  has 
entirely  escaped,  the  injury  (apart  from  the  general  condition  of  the  patient) 
<^u  hardly  be  regarded  as  serious  ;  but  generally  it  is  perforated  more  or  less 
tiUriisively,  as  will  be  evident  by  the  whistling  of  the  air  in  the  wound.     If 

>  *  Med.-Chir.  Trans.'  Ixi.  229. 
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this  perforation  is  simple,  and  especially  if  it  involves  only  soft  parts,  tlie 
knife  having  passed  between  the  cartilages,  it  will  rapidly  close.  But  often 
the  weapon  used  has  been  blunt,  the  force  considerable,  and  the  attempt  re- 
peated more  than  once ;  hence  the  cartilages  are  often  hacked  and  fractured 
as  well  as  cut.  Loose  portions  hang  down,  partly  obstructing  respiration 
even  at  first,  and  any  such  obstruction  will  increase  as  the  tissues  around  the 
loose  pieces  swell  with  oedema  or  inflammation.  This  displacement  of  por- 
tions is  especially  liable  to  take  place  when  the  wound  has  gone  backwards 
far  enough  to  injure  the  epiglottis,  or  when  the  arytenoid  cartilages  have 
been  cut  into.  When  the  epiglottis  is  trenched  upon,  the  wound  often  also 
lays  open  the  mouth,  and  a  piece  of  the  tongue  or  of  the  floor  of  the  mouth 
may  fall  back  over  the  air-tube.  Finally,  the  wound  may  pass  through  the 
back  of  the  air-tube  into  the  pharynx,  or,  more  commonly,  into  the  oesopha- 
gus ;  and  the  latter  may  even  be  completely  severed  without  any  large  blood- 
vessel having  been  wounded. 

The  treatment  of  the  simpler  wounds  where  the  windpipe  is  not  injured 
is  merely  that  of  similar  wounds  in  any  other  part.  They  may  be  brought 
together  with  sutures  or  strapping,  the  patient's  head  being  drawn  down  to- 
wards his  chest,  and  fixed  there.  For  this  purpose  a  bandage  is  passed  round 
the  head,  and  is  attached,  by  means  of  two  lateral  strips,  to  another  bandage 
going  round  the  chest.  In  the  first  dressing  of  cases  presenting  unusual 
compHcations  anaesthesia  may  be  useful. 
Satares  in  In  cases  where  the  windpipe  is  opened  it  is  better  to  avoid  sutures — at 

least,  there  is  a  traditional  horror  of  them,  and  they  are  said  to  lead  to 
erysipelas,  and  to  produce  a  tendency  to  emphysema,  and  so  to  obstruction 
of  the  discharges  from  the  wound  and  even  of  the  breathing.  How  far  all 
this  is  true  I  cannot  say.  Sutures  are  in  ordinary  cases  unnecessary,  for  the 
edges  of  the  wound  can  be  kept  tolerably  in  apposition  without  them ;  and  as 
primary  union  can  hardly  be  anticipated,  there  is  no  motive  for  sewing  the 
edges  together.  They  are  therefore  rarely  used  in  such  cases,  and  we  have 
little  experience  of  their  alleged  ill-consequences.  But  in  complicated  cases, 
where  fragments  of  cartilage  or  portions  of  the  tongue  or  mouth  cannot  other- 
wise be  kept  out  of  the  air-passages,  sutures  must  be  employed  to  support 
them,  and  I  cannot  say  that  they  seem  really  to  do  much  harm. 

There  are  cases  in  which  the  obstruction  to  respiration  from  such  detached 
portions  is  so  great  that  it  is  better  to  insert  a  canula  into  the  lower  portion 
of  the  windpipe  through  the  wound,  or  to  perform  tracheotomy,  after  wliidi 
the  displaced  portions  can  be  better  manipulated  into  position  and  kept  in 
place. 

In  wounds  of  the  gullet  the  chief  anxiety  of  the  surgeon  is  to  get  the 
patient  to  take  sufficient  nourishment,  and  yet  not  to  interfere  with  the 
closure  of  the  opening.  I  must  remind  the  reader  that  the  mere  Cftct  of  the 
escape  of  fluid  nourishment  by  the  wound  does  not  at  all  prove  that  the  gullet 
is  opened.  The  opening  may  be  in  the  mouth,  or  there  may  even  be  no  wound 
at  all  except  that  in  the  larynx.  We  see  the  same  thing  constantly  after 
laryngotomy.  The  folds  which  connect  the  larynx  to  the  mouth  get  inflamed, 
the  larynx  is  no  longer  raised  under  cover  of  the  hyoid  bone,  and  drink  runs 
into  it  and  escapes  by  the  wound.  It  is  a  distressing  but  not  a  very  dangerous 
complication,  and  may  be  expected  to  disappear  in  a  few  days.  Meanwhile, 
if  the  patient  is  thereby  hindered  from  taking  nourishment  which  is  neces- 
sary for  his  life,  he  must  be  fed  by  the  stomach-pump.  If  the  oesophagus  is 
wounded,  and  the  wound  is  fairly  within  reach,  it  would  be  better,  I  tliink» 
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to  bring  its  edges  into  appositition  with  one  or  two  carbolised-gut  sutures 
before  dressing  the  rest  of  the  wound,  for  the  sutures  require  no  removal,  and 
will  hold  the  parts  together  and  allow  of  their  speedy  union  ;  but  I  have  not 
had  an  opportunity  of  trying  this  since  the  introduction  of  this  form  of 
suture.  Any  other  is  inapphcable  ;  the  silk  from  the  ulceration  which  they 
cause  and  the  silver  from  their  tendency  to  irritate  the  parts  around  by  their 
ends.  Then  the  patient  must  be  treated  as  after  oesophagotomy,  i.e.  the 
wound  must  be  disturbed  as  little  as  possible,  yet  the  patient  must  be  fed.  It 
is  even  more  necessary  after  suicidal  than  after  operative  wounds  of  the 
<f sophagus  that  the  patient  should  be  well  supported ;  and  hence  it  is  usually 
more  ad\i8able  even  from  the  first  to  pass  a  small  tube  or  catheter  beyond  the 
wound  (taking  great  care  to  keep  it  against  the  spine,  so  as  not  to  touch  the 
wound  if  it  can  possibly  be  helped),  and  thus  to  fill  the  stomach  moderately 
aiid  slowly  with  concentrated  nutriment  twice  a  day.  Great  care  must  be 
taken  not  to  pass  the  tube  through  the  wound,  and  especially  to  avoid  the 
&ir  passages.^ 

In  themselves  all  wounds  of  the  throat  which  are  not  immediately  fatal 
ma?  be  expected  to  do  better,  cateris  paribus,  than  those  in  any  other  region 
of  die  body,  except  perhaps  the  face.  It  is  true  that  diffuse  inflammation 
wiien  it  attacks  the  cellular  tissue  of  the  neck  is  pecuharly  fatal,  but  it  is  a 
rare  complication  of  these  wounds  in  healthy  subjects.  The  experience  of 
lArrey,  Lan^enbeck,  Dieffenbach,  and  others  in  the  extirpation  of  large  tu- 
Uiours  from  the  neck,  proves  that  if  the  inuuediate  dangers  of  these  formidable 
operations  are  avoided,  the  cases  do  perhaps  better  than  any  others  in  surgery.^ 
But  the  state  both  of  mind  and  body  of  the  mihappy  victims  of  cut-throat  is 
&r  from  healthy.  Many  have  a  desire  for  death,  which  seems  often  to  lead  to 
itj;  own  fulfilment ;  others  are  broken  down  in  constitution  by  years  of  in- 
Wmperance  ;  in  others  delirium  tremens  supervenes,  or  the  wound  has  been 
irflicted  during  an  access  of  delirium ;  and  some  are  obstinately  bent  on 
«le«troying  themselves,  and  unless  closely  watched  will  commit  some  renewed 
»tiempt  on  their  lives  or  tear  open  the  healing  womid.  Much  care,  therefore, 
is  required  in  these  cases ;  careful  nursing,  the  judicious  use  of  opium  or  other 
a^^tives,  and  a  liberal  supply  of  nutriment  in  small  quantities  and  at  repeated 
iiiWrvals. 

If  the  patient  has  escaped  the  first  dangers  of  the  wound  he  may  yet  be  After-com- 
troubled  by  its  remoter  consequences.  Of  these  the  commonest  is  fistula,  pWcationi. 
t^itber  communicating  with  the  oesophagus  or  trachea,  or  sometimes  leading 
hm  the  one  into  the  other.  Tracheal  fistula  may  often  be  closed  by  a 
plastic  operation,  but  the  fistulas  which  con[mimiicate  with  the  oesophagus 
are  permanent,  and  if  they  are  so  free  as  to  prevent  the  patient  from  taking 
food  at  all,  the  only  thing  that  can  be  done  is  to  feed  him  with  the  stomach- 
pomp.  He  can  generally  learn  to  pass  this  for  himself,  and  indeed  often 
more  dexterously  than  the  surgeon  can  pass  it  for  him ;  and  I  have  seen  life 
t^'UA  supported  and  the  patient  keep  his  strength  and  flesh  apparently  un- 
<bmimghed  for  nearly  a  year,  after  which  he  passed  out  of  observation.  In 
*»bis  case  the  oesophagus  had  been  so  freely  opened  that  nothing  could  be 
'''wallowed. 

*  One  of  our  mofieains  contains,  1 1)elieve,  a  preparation  showing  the  lironchial  tubes  of 
*V  luigk  filled  with  plaster  of  Paris,  injected  through  a  stomach-pump  tulie,  which  it  was 
ir>'«-o(led  to  paas  into  the  stomach  in  a  case  of  poisoning.  Such  an  accident  might  much 
>»<«■  Kidily  oocnr  in  ent-throat. 

«  ««e  •  Syrt.  of  Surg/  3rd  ed.  vol.  iii.  p.  886. 
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Contusions 
of  the 
larvnx. 


Disloca- 
tion of  the 
hvoM  bone. 


Fracture 

of  the 

h  void  bone. 


Another  distressing  complication  is  the  loss  of  voice,  and  sometimes  the 
growing  dyspnoea  which  follows  on  the  cicatrisation  of  the  wound  in  the  air- 
passage.  This  arises  from  various  causes :  either  from  narrowmg  of  the 
tube  in  consequence  of  the  cicatrisation  which  follows  free  (possibly  completed 
di>i[sion  of  its  walls,  or  from  irregular  union  of  wounds  imphcating  the  vocal 
cords,  or  from  permanent  displacement  of  detached  portions,  or  from  granu- 
lations springing  into  and  obstructing  the  glottis.  The  occurrence  of  these 
irregularities  in  union  furnishes  a  strong  motive  for  uniting  the  wound  in  the 
lar}'nx  or  trachea  accurately  with  sutures  at  once  whenever  this  is  practicable^ 
and  especially  when  the  trachea  is  entirely  divided.  The  treatment  of  granu- 
lations obstructing  the  glottis  will  more  fitly  be  considered  in  discussing  the 
general  subject  of  Tracheotomy.  Of  course  when  it  is  necessary  to  relieve 
dyspnoea  in  any  of  these  conditions  the  windpipe  must  be  opened  below,  as  a 
preliminary  step  in  the  treatment  of  the  cause  of  obstruction. 

Other  complications,  such  as  abscess  extending  down  the  neck,^  inflamma- 
tion running  along  the  trachea  to  the  lungs,  or  inflammatory  oedema  making 
pressure  on  the  neighbouring  parts,  must  be  treated  on  general  principles. 

Contusions  of  the  larynx  without  fracture  are  generally  produced  in 
attempts  at  strangulation,  or  throttUng.  They  cause  temporary  pain  and  loss 
of  voice,  but  rarely  lead  to  any  further  ill  consequences,  and  require  only  rest 
and  soothing  applications. 

Dislocation  of  the  hyoid  bone  from  the  thyroid  cartilage,  or  more  properly 
speaking,  displacement  of  the  former  point  of  bone  with  respect  to  the  latter* 
is  spoken  of  by  Gibb,  in  *  Path.  Trans.,*  vol.  x.  p.  67.  He  describes  the  dis- 
placement as  being  caused  either  by  violence  or  disease,  though  the  instances 
which  he  adduces  appear  to  have  been  all  spontaneous,  and  due  to  relaxation 
of  the  ligament  which  naturally  unites  the  parts,  and  which  in  the  instance 
dissected  and  exliibited  to  the  Society  was  replaced  by  a  pouch  or  capsule  of 
new  formation.  The  symptoms  are  a  *  click '  in  the  neck,  the  sensation  of 
something  sticking  in  the  throat,  and  the  appearances  of  displacement  on 
examination,  which,  however  are  not  clearly  described.  The  displacement  is 
to  be  reduced  by  throwing  the  head  backwards  and  towards  the  side  opposite* 
to  that  displaced,  thus  relaxing  the  lower  jaw,  and  if  necessary  maiiipulatiiig 
the  displaced  bone  into  position. 

The  hyoid  bone  and  the  cartilages  of  the  larynx  are  occasionally  though 
rarely  fractured  by  direct  violence,  such  as  grasping  the  person  by  the  throat, 
attempts  at  strangulation,  blows,  and  falls  on  projecting  objects.  The  hyoid 
bone  is  said  to  be  often  fractured  in  judicial  hanging.  Fracture  of  this  bone 
produces  great  distress  when  the  fragments  are  driven  inwards,  and  especially 
if  the  mucous  membrane  is  lacerated.  All  movements  of  the  tongue,  all 
attempts  to  swallow  or  si)eak,  are  attended  with  much  pain  and  difliciilty. 
The  injury  is  easy  to  diagnose  by  the  separation  and  mobility  of  the  fragments, 
and  crepitus  may  be  obtained  when  they  have  been  restored  to  |)osition,  which 
is  generally  quite  easy.  If  there  should  be  any  difliculty  an  aniesthetic  should 
be  administered,  the  mouth  fully  opened  and  kept  so  by  means  of  a  gag,  while 
the  fragments  are  disengaged  by  one  finger  in  the  mouth  and  another  externally. 
After  reduction  the  parts  are  to  be  kept  perfectly  quiet.  The  patient's  instinct 
1^411  prevent  him  from  talking  or  other  voluntary  movements  so  long  as  they 

'  Such  absoi'xst's  s<)im-tiini-«  {Mf^H  down  to  the  j»h'uni,  ami  from  the  extc*mal  fiurfuiv  of 
that  niemhnuic  the  intiaiiitiiatioii  in  prujui^ittnl  to  it^  cavity. 
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u(  psinfol,  and  he  mast  be  fed  with  sopa,  conveyed  well  into  the  back  of  the 
luouib.  lu  about  a  fortnight  the  parte  will  be  so  far  consolidated  that  much 
of  ibe  inconremence  will  have  passed  by,  and  the  accident  is  not  likely  to  lead 
10  ^rious  consequeiices. 

Fractures  of  the  larjiigeal  cartilages  or  of  the  trachea  are  of  more  serious  Fuciure 
Import  than  those  of  the  liyoid  bone,  and  when  the  fra£:ments  are  displaced  so  i»rj-ngeai 
fir  »s  to  penetrate  the  lining  membrane  of  the  air -passages  active  and  imme-   cartilages 
ii^itie  treatment  is  necessary.     The  injury  most  frequently  affects  the  tliyroid,   ci,c, 
mil  uext  the  cricoid  cartilage.     Pain  and  dyspnoea  follow  the  fracture  ;  and  if 
!..•- macons  membrane  is  lacerated  there  is  blood -spitting,  constant  cough, 
lii'l  frequently  diflBculty  of  breathing,  which  may  rapidly  increase  and  end  in 
t-viliite  suffocation.    Of  course  the  nearer  the  injury  is  to  the  vocal  cords,  so 
:^'iiii  the  more  acute  will  be  the  symptoms,  and  so  much  the  more  decisive 
-■'•i  be  the   treatment.    The  diagnosis  is  generally  obvious.'     Whether 
iiMjIate  crepitus  will  be  distinguished  depends  in  a  great  measure  on  the 
i^'imt's  age  and  the  consequent  extent  of  calcification  in  the  cartilage. 


iiittrgv't  Hwpitol. 


Tlifc  chief  point  in  the  treatment  is,  as  to  the  necessity  or  advisabihty  of 
'  Ij-fllomy.     An  mtereating  collection  of  these  cases  was  made  some  time 

■  liy  l>r.  Hunt.*  from  which  it  results  that  when  the  fragments  are  dis- 

'"i  and  the  mucous  membrane  lacerated  it  is  ahvajH  desirable  to  perfonu 
'  '-M>toiay  at  once,  since  in  all  cases  it  becomes  ultimately  necessary ;  and  by 

■"■■:  Ml  opening  made  at  once  below  the  seat  of  injury  the  patient  is  saved 
■■i:lie  rink  of  sudden  dyspnoea  produced  by  an  accidental  displacement. 
' "'  II  there  is  no  evidence  of  such  perforation  the  patient  must  be  kept  per- 

Uf.  Lf  lin*.  {."hak  givtii  a  useful  dniiiou  io  lliu  (li»gnoiiia  of  iheau  injurim:  that,  'iu 
.-  liw  krjmi  from  i-ule  to  railu  on  tin-  utrvioil  spine,  ur  id  dcgliititiuD,  thu  iiuinipulHtur 
•  'IrfFiTol,  (".pcdHlIj  vben  thr  Isiynx  in  large,  bdiI,  in  eldurly  |H-r»uns,  1>y  tho  pi'culiiir 
' ;  it  luuKhnrw  hikI  inei|iuilit.y  which  in  thus  uliuitml.' 

'  "ii  uf  iwnitj-i«Tr[i  owes  leu  rufovered,  bLx  wUh  and  four  without  oiwnitiun.     Only 

•    i  i'unt«  ilinl  out  •>!  eiithl  in  whom  Inicheotomy  whs  porfoniied,  while  out  of  iiiiietn'ii 

»'iT  iMrt  iijieniteil  on  flflecn  ilieil;  Binl  in  no  ouio  There  eniphy»t>mB  Hnd  bl'iciily  eii«i'- 

■''•  n  ir^iJlHl  lo  prrfomlion  of  the  niuOouK  nieinI>CHne  by  ihe  lrB((iiien1»  ilid  rtiijvery 

■  ■  otnrnii  inichmti>niy. — 'Am.  Jour,  Med.  Sc.,' April  1866.     A  Urger  oilWiion  ot'(«-«- 

■•-irm  by  Mr.  Durham  CSyitt.  of  aurg.'Srd  od,  i.  749)  of  which  fiOy-lhree  pnjveJfMliii, 

'    -mitcwoTthy  Ibat  tW  Ihe  CBHes(28)  in  which  Ihe  crieuidcurlilni't'  w»- fmcturc'd,  whtllur 

-  :■  "rjiloog  with  other  otrtilagwa,  diwl. 
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Complete 
rupture  of 
trachea. 


fectlj  quiet,  and  the  case  must  be  watched  with  a  view  to  tracheotomy  if 
necessary. 

Sometimes  the  injury  has  been  known  to  involve  the  complete'  subcuta- 
neous rupture  of  the  trachea,^  so  that  there  is  a  large  depression  in  the  neck 
where  the  trachea  should  be,  and  the  patient  breathes  with  great  difficulty  by 
the  indirect  passage  of  air  from  the  upper  part  of  the  windpipe  through  the 
interval,  which  must  be  partly  occupied  with  blood,  and  so  into  the  retracted 
lower  end  of  the  trachea.  Under  such  circumstances  not  a  moment  should  be 
lost  in  attempting  to  find  the  lower  end  of  the  trachea  and  fixing  it  by  intro- 
ducing a  tube.  The  parts  are  to  be  very  freely  divided  in  the  median  line,  and 
the  trachea  drawn  up  to  the  surface.  If  it  is  very  movable  and  retracts 
easily  there  is  no  objection  that  I  can  see  to  fixing  it  temporarily  with  a 
suture. 


Foreign 
bodies  in 
the  air- 
passages. 


The  entrance  of  a  foreign  body  into  the  air-passages  is  a  formidable 
accident,  and  one  which  not  unfirequently  proves  fatal.  It  may  occur  at  any 
period  of  life,  but  is  more  frequent  in  children,  both  from  their  natural  want  of 
caution  and  experience,  and  from  their  frequent  habit  of  playing  with  thin(r<4 
in  their  mouth.  The  accident  is  caused  by  a  sudden  inhalation  while  holdini: 
something  in  the  mouth,  as  by  laughing  or  gasping  with  fright  while  takin;^' 
food,  by  catching  a  coin  in  the  open  mouth,  &c. ;  and  in  some  rarer  cases  tlie 
foreign  body  has  been  driven  in  from  the  outside,  as  in  the  case  of  a  child  who 
was  cracking  a  whip  in  the  lash  of  which  a  large  copper  pin  had  been  fixed. 
The  pin  got  loose,  and  passed  through  the  trachea.  Fortunately  the  surgeon 
recognised  the  small  puncture,  and  cut  down  on  the  foreign  body.'  And  I  think 
there  can  be  no  doubt  that,  although  in  swallowing  the  larpix  is  usually  so 
drawn  up  that  no  foreign  substance  can  pass  into  it,  yet  occasionally  a  pointed 
body  ( such  as  a  piece  of  bone)  may  hitch  under  the  epiglottis  and  pass  into  the 
upper  part  of  the  larynx,  in  swallowing,  without  an  inhalation.' 

Another  comparatively  frequent  accident  is  the  impaction  of  a  large  mas*( 
of  food  in  the  pharynx  obstructing  the  upper  opening  of  the  larynx,  and 
causing  speedy  death  if  not  dislodged.  The  treatment  is  simple,  if  the  nature 
of  the  case  be  recognised  in  time.  The  mass  being  pushed  down  or  hooked  up, 
the  breathing  may  be  at  once  restored  ;  if  not,  artificial  respiration  is  to  be 
sedulously  practised. 

Foreign  bodies  which  have  passed  fairly  into  the  windpipe  may  be  lodged 
in  various  situations.  They  may  be  detained  above  the  rima  glottidis,  and 
then  may  be  thrust  more  or  less  completely  into  the  ventricle  of  the  larynx  ; 
they  may  be  caught  between  the  vocal  cords  ;  may  stick  in  the  cavity  of  the 
larynx ;  may  he  either  fixed  or,  more  commonly,  loose  in  the  trachea  ;  or  may 


*  See  Mr.  Halforcl'H  ciikc,  in  *  Syst.  of  Surg.'  3nl  ed.  %*ol.  i.  p.  761. 

*  I)e  la  Martiniire,  'Mim.  de  i'Acaa.  dc  C'hir.'  v.  621. 

■  ThiH  was  the  caw  with  a  little  child  under  my  care  some  years  ago,  in  whom  a  liirct» 
piece  of  the  Kmc  of  a  raM>it  wa«  lodged  in  the  up{ier  orifice  of  the  larynx,  exciting  griMt 
d}*^pna^a,  and  hu>'ing  net  up  extensive  tnicheitin  and  bnmchitis  extending  through  Ixith  iuiiir^ 
It  was  extract e<l  through  the  mouth  almut  thirty-«(ix  hours  after  the  accident.     The  U«:., 
wa8  too  large  and  too  irregular  to  have  Km  easily  inhaled,  and  the  mother  mid  tho  child 
took  the  a()oonful  of  food  quite  quietly  and  choke<l  immediately  afterwardi*.     Fmm  the  posi- 
tion and  sha^ie  of  the  Inme  there  could  1«  no  douht  that  a  large  prong  of  it  whm  Mtckinc 
through  the  glottis  and  irritating  the  air-tulw.     In  another  case  under  my  care  an  adult   iri>* 
A  large  piece  of  ralibit  lione  into  the  uppiT  (nirt  of  the  larynx  in  conM*quenee  of  laughing 
whilat  he  was  eating  Houp.     The  bone  lodgt>d  aliove  tho  glottis  and  had  to  lie  remove*!   I  y 
thyrotomy. 
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pass  down  beyond  the  bifurcation  of  the  trachea  into  one  of  the  bronchi,  or 
even  lower,  into  one  of  the  bronchial  tubes  of  the  lung  itself.' 

The  symptotQS  vary  partly  with  the  size  aiid  shape  of  the  foreign  body, 
putly  with  its  position.  The  larger  and  rougher  the  foreign  body  is,  the  more 
Kule  will  probably  be  the  symptoms ;  the  nearer  it  is  lodged  to  the  vocal  cords, 
the  more  spasm  is  it  likely  to  cause  ;  the  more  firmly  it  is  impacted  in  one  of 
ihe  bronchi,  the  more  complete  is  the  loss  of  breathing  on  one  side. 

In  their  most  marked  form  the  symptoms  of  a.  foreign  body  in  the  air-paa- 
iiges  are  as  follows :  The  patient,  being  previously  in  his  usual  health,  has  been 


4.    P»m  ■  pRpuBtlnn  (B«,  TlL  So.  ItA,  in  SI. 
tmrro-t*v*  lmp>rt<<)  In  the  right  bnincliiH  al  ■  i 


•iMealy  seized  with  convulsive  cough  and  dyspncea.  aggravated  into  severe 
At  the  same  time  it  is  possible  that  he  or,  if  a  child,  his  parents. 


'  ■  Oul  of  twftity-one  rasea  anal.vBcd  by  Professor  Orow,  in  which  denth  tooli  i>lace  with- 
:■  '.irnlion.  and  irithout  expulsion  of  Ihe  foreign  luxly,  in  four  tlie  foreign  mibatance  wait 
■ '  Mrd  in  the  larynx  ;  in  one,  pnrtly  in  ihe  trnchiA,  pirtly  in  the  Ltryni ;  in  three,  in  the 
■ririf*;  in  eWen,  ID  the  right  bronchial  tube;  in  one,  in  the  lung;  in  one,  in  the  right 

irai  at  fiirtj-two  enseji  subjected  lo  openition  or  geuenil  irenlnienl  the  extraneous  au1>- 
■'.^'-  vu  Mluated  tviw  positively,  and  eleven  times  prolmbly,  in  the  right  bronchial  lube; 
'  .r  tifDMcBrtBinly,  mil  four  limes  probably,  in  the  left  bronchial  tube;  seven  Uraes  in  the 
'%  tea,  and  fourteen  in  the  Uryni.  Out  uf  Hfly-seven  cni>e»  occurring  during  the  last  few 
.  i-v  '>f  which  I  have  notes,  in  iwenly-seven  the  foreign  body  whb  in  the  larynx  ;  in  eleven, 
:■  :ir  inrhen ;  in  ten.  in  the  ri)(ht  bronchus;  and  in  nine,  in  the  left  bronchus.  It  would 
".  ■•  appsr  ihiil  ihe  larynx  and  the  right  bronchial  tulie  are  Ihe  most  frequent  situulions  in 
*\.b  tojmga  in iMtances  are  arrested.  This  conclusion,  however,  does  not  precisely  coincide 
•  -1  ibw  rleriTed  by  M.  BoonlillBt  from  the  analyMs  of  156  chms.  In  eighty  of  ihese  the 
'■f«KD  fcoily  wa»  in  the  Incbea;  in  thirlj-flve,  in  the  hirynx  ;  in  twenty-six,  in  the  right 
-•arbas;  nnil  in  fifteen,  in  the  left  bronchus,'— Durham,  in  'Sysl.  of  Knrg.'  3rd  ed.  vol.  i. 

,  :49. 

'  The  w>ne  vu  Ihe  cfiae  in  a  patient  uniler  Mr.  Huike's  care  ('lUed.-Chir.  Trans.'  vol. 
I  %■  91).  in  whom  ■  tracheotomy  tube  had  slipped  into  the  lironchus. 
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may  know  that  he  has  swallowed  something,  or  that  something  which  v»n  in 
hiH  mouth  bau  disappeared.  The  speech  will  be  more  or  teas  affected  and  the 
breathing  whistling  or  stridulous.  There  may  be  some  pain  about  the  purt 
where  the  body  is  lodged  (probably  about  the  thyroid  cartilage),  aggravated  by 
pressure.  The  foreign  body  can  in  some  cases  be  felt  by  exploration  from  tite 
mouth,'  and  in  others  can  be  seen  by  the  laryngoscope.  More  rarely  it  can 
be  felt  in  the  neck. 

The  diagnosis  in  cases  where  a  foreign  body  is  not  perceptible  and  the 
history  ia  not  clear  (which  is  very  commonly  the  case  in  childliood)  is  by 
no  means  easy.  It  rests  mainly  on  the  sudden  accession  of  the  sj-mptoms 
during  a  condition  of  complete  health,  and  is  therefore  easier  the  sooner 
after  the  supposed  accident  the  patient  is  seen.  In  case  the  history  should 
he  doubtful  the  diagnosis  between  the  irritation  produced  by  a  foreign  body 
and  tlie  dyspnata  of  croup  or  laryngitis  rests  ui  a  great  measure  upon  tlie 
comparative  absence  of  fever  in  the  former  case,  the  patient  being  sometimt  ;> 
almost  well  during  the  inten-als  between  the  spasms.  In  some  cases,  whore 
the  foreign  body  moves  about  in  the 
trachea,  the  patient  is  himself  quite 
conscious  of  its  movements.  When 
it  baa  dropped  uito  one  of  the 
bronchi  the  entrance  of  air  into 
that  lung  is  prevented,  either  totally 
or  in  great  part,  and  therefore  there 
is  absence  of  the  respiratory  mur- 
mur and  of  the  dilatation  of  the 
lung,  without  diihicss  to  percussion 
or  any  other  sign  of  pleurisy  or 
pneumonia.  In  some  cases  a  whist- 
ling and  cooing  rhoncbus  has  been 
heard  at  the  point  where  the  foreign 
body  is  lodged.'' 

The  right  bronchus  is  rather 
more  commonly  the  seat  of  to<lg. 
ment  than  the  left,  since  the  sep- 
tum is  placed  somewhat  to  the  left, 
though  the  more  horizontal  direction  , 
of  the  right  bronchus  to  some  extent 
neutralises  this  tendency.  I  See  the  >•"  >iruii.-im_-.  ■-  Fmui  niiri^iuii,  ■^l.l.  uc  Burk-.-  „[■, 
foot-note  on  the  previous  page.  I  lu .  .  i^ .    . 

In  cases  where  a  perfectly  confident  diagnosis  cannot  be  made,  yet  tht-rt- 
seems  j,'ood  reason  for  thinking  that  there  may  be  a  foreign  body  in  the  wind- 
pipe, it  is  better  to  treat  the  patient  as  thougli  tliis  were  the  case,  since  an 
opening  may  relieve  dyspncua  from  other  causes,  and  the  operation  does  n.il 
add  very  mncli  to  the  patient's  danger.* 


Such  nn  cii'l'imlimi  -.1 

Ihi'Biim'rraii  l-r  jm™' 

LuGroMl'Inrk.  <>|>.  I'll. 

Sir,  Brtrw.-ll«iv>-,r.'fr 
.l..n.li.iii,  yl  lh<-  [-.ri,.| 
I..— ■Cliii.  .Sw.  Tmi.-.' 


iM  » 


.n.~.ily,      rii,i,.pchl..r>- 


Hj-niplum  mw  very  |il«in1y  mnrknl  ir 
niM'B  ill  irliii'li  till-  fiiivijni  UhU  ith- 
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When  the  diagnosis  of  a  foreign  body  has  been  made  the  surgeon  should  Treatment. 
allow  no  delay  in  removing  it  at  once.  It  is  true  that  substances  have  re- 
mained for  years  in  the  trachea  innocuous ;  but  it  is  far  more  probable  that 
a  foreign  body  which  may  be  setting  up  no  very  marked  symptoms  at  the 
moment  will  afterwards  get  displaced  and  cause  urgent,  perhaps  fatal,  dyspncea 
when  there  is  no  help  at  hand. 

There  are  cases  in  which  the  foreign  body  can  be  seen  with  the  laryngo- 
scope and  extracted  by  means  of  forceps  introduced  by  the  mouth  ;  but  these 
are  rare.  A  case  is  recorded '  in  which  a  brass  ring  had  been  lodged  near 
the  upper  opening  of  the  larynx  for  four  years.  The  patient  was  a  child 
^  years  old,  and  was  then  suffering  from  aphonia  and  laryngeal  spasms. 
The  position  of  the  ring  is  thus  described :  '  It  encircled  the  left  arytaeno- 
epii^lottidean  fold  and  ventricular  band ;  but,  except  where  it  passed  deeply 
into  the  tissues,  it  did  not  come  into  contact  with  the  larynx.'  It  should  be 
remarked  that  the  ring  had  a  fissure  at  one  part.  Extraction  by  the  help  of 
tiiT  laryngoscope  being  found  impossible,  on  accomit  of  the  child's  indocihty, 
the  foreign  body  was  successfully  removed  by  making  a  transverse  incision 
iiin)aj?:h  the  thyro-hyoid  membrane,  drawing  the  epiglottis  with  the  cushion 
'<f  fat  and  cellular  tissue  at  its  base,  downwards,  and  thus  penetrating  between 
iiie  hyoid  bone  and  epiglottis  into  the  space  above  the  glottis.  To  this  opera- 
:.»n  the  operator  gives  the  name  of  *  subhyoidean  laryngotomy,'  and  it  is  a 
I  ruceeding  which  in  rare  cases  may  prove  useful ;  but  in  general  foreign  bodies 
Idged  in  this  situation  can  be  extracted  with  forceps  of  appropriate  shape 
b'jm  the  mouth  when  the  patient  is  fully  narcotised. 

If  the  symptoms  are  not  very  urgent  (in  which  case  the  windpipe  must 
\r  opened  without  a  moment'^  delay)  chloroform  should  be  given  ;  and  unless 
tlf  position  of  the  foreign  body  is  known  the  first  step  is  to  examine  the  parts 
^-  far  as  the  finger  can  reach.  If  it  cannot  be  extracted  from  the  mouth,  but 
appears  to  be  lodged  near  the  glottis,  the  cricothyroid  membrane,  cricoid  car- 
:Ja;re,  and  in  children  one  or  two  rings  of  the  trachea,  should  be  divided,  so  as 
:>  have  a  very  free  opening.  Possibly  the  body  may  now  be  removed  or  may 
Mjoot  oat  of  the  wound ;  otherwise  the  larynx  must  be  examined  with  a  large 
:::<nimeot,  such  as  a  female  catheter,^  and  the  substance  pushed  up  through 
I'lif  {rlottis  or  extracted  with  forceps.  If  this  cannot  be  done,  yet  the  substance 
^h  be  felt  lodged  just  above  the  glottis,  a  canula  should  be  placed  in  the  lower 
f  *n  of  the  wound,'  the  two  alae  of  the  thyroid  cartilage  cautiously  divided,  and 
tLn  foreign  body  picked  out  of  the  ventricle  of  the  larynx.  When  the  body 
•'  loose  in  the  trachea  a  free  opening  low  down  will  generally  procure  its  exit.'* 
^lien  in  one  of  the  bronchi  all  that  can  be  done  is  to  open  the  trachea  as  low 
•^irn  as  is  prudent,  and  by  a  very  free  incision.  Then,  if  the  situation  of  the 
l^Tfi^  body  can  be  ascertained  by  probing,  it  may  be  possible  to  extract  it 
«ith  forceps  or  to  dislodge  it  with  a  hook ;  or  the  patient's  body  being  inverted 
«  '1  shaken,  the  foreign  substance  may  be  discharged  either  from  the  glottis 
■  r  fifom  the  wound. 

Sir  B.  Brodie's  celebrated  case  •  of  Sir  I.  Brunei,  in  which  a  half-sovereign 

■    I^ndnn  Med.  Record/  April  14,  1876. 

'  Mr.  Durham  recommends  the  ivory  top  of  a  gum  catheter. 

•  The  operation  is  much  facilitated  by  having  the  trachea  plugged  by  means  of  Tred- 
•  •  'ir/n  or  .^-mon's  tampon,  so  that  no  blood  can  run  down  the  windpipe. — See  a  paper  by 

'  .a  'MwL-Chir.  Trans.'  voL  Ixv. 

•  Mr.  Hilton  is  in  favour  of  making  this  opening  transversely  valvular. — '  Med.  Times 
:'V«t*Tol.  i.  1867,  p.  507. 

'  •  Med.-C1ur.  Trans.'  vol.  xxvi.  p.  286, 
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had  dropped  into  the  rip^ht  bronchus,  shows  the  advantage  in  tliese  cases  of 
making  an  opening  in  the  trachea,  even  if  the  foreign  body  is  not  extracteil 
from  it.  The  inversion  of  the  body,  which  before  produced  great  dyspnoea 
from  the  coin  striking  on  the  glottis,  became  perfectly  tolerable  afterwards,  and 
the  coin  dropped  quietly  into  the  mouth.  The  same  case  shows  also  the  great 
difEculty  which  may  be  met  with  in  exploring  the  trachea  with  forceps  or  other 
instruments.  The  walls  of  the  air-tube  are  so  very  irritable  that  any  contact 
of  the  instrument  is  sure  to  provoke  spasmodic  cough,  and  the  instrument  is 
as  likely  to  poke  the  foreign  body  further  down  as  to  bring  it  up,  besides  the 
risk  of  catching  the  '  bifurcation  of  the  trachea,  or  one  of  the  subdivisions  of 
the  bronchus,  instead  of  the  foreign  body.'  So  that  it  is  better,  after  havin<^ 
made  a  free  opening  in  the  trachea,  to  try  and  dislodge  the  foreign  body  hy 
changes  of  position,  by  inversion  of  the  body,  by  shaking  or  slapping  the  chest 
rather  than  to  risk  the  evil  consequences  which  may  follow  the  introduction 
of  instruments  ;  and  if  such  introduction  becomes  necessary,  to  try  rather  to 
displace  the  body  by  getting  a  hook,  wire- snare, ^  or  bent  probe  below  it  than 
to  catch  it  with  the  forceps.  At  the  same  time,  as  the  forceps  have  no  doubt 
.  been  used  successfully  in  such  cases, ^  the  attempt  ought  to  be  made  when  the 
circumstances  call  for  it. 

Mr.  Durham  says  :  '  Dr.  H.  B.  Sands  ^  has  pointed  out  that "  in  adults  the 
bifurcation  of  the  trachea  and  the  orifice  of  each  primary  bronchus  can  he 
reached  by  the  forefinger  introduced  through  an  ordinary  tracheotomy  wound  ; 
and  that  when  desirable  the  little  finger  can  be  passed  upwards  into  the  larynx, 
so  as  to  detect  either  a  foreign  body  or  a  morbid  growth."  This  fact  may  be 
readily  verified  on  the  cadaver,  and  its  practical  value  is  very  great,  as  was  well 
illustrated  in  a  case  under  the  care  of  Dr.  Gordon  Buck,  in  which  Dr.  Sands 
readily  felt  and  determined  the  exact  position  of  a  hard  india-rubber  trache- 
otomy tube  which  had  fallen  into  the  trachea  and  become  impacted  in  tlie 
right  bronchus.     The  tube  having  been  felt  was  easily  extracted.' 

Foreign  bodies  may  also  be  successfully  treated  in  some  cases  by  mversioii 
of  the  body  and  succussion  without  any  previous  operation.  In  many  cases 
the  substance  has  become  loose  and  has  fallen  through  the  glottis,  and  the 
plan  is  well  worth  trying,  particularly  in  cases  where  the  body  is  smooth  and 
hea^7  ;  but  as  there  is  a  risk  that  the  substance,  if  dislodged,  may  be  caught 
by  the  spasmodic  closure  of  the  vocal  cords,  and  instant  suffocation  be  thus 
produced,  it  is  well  before  resorting  to  this  plan  to  be  prepared  for  lar}nvi^o- 
tomy  in  case  of  any  such  emergency. 
Arter-con-  The  after-consequences  of  the  lodgment  of  a  foreign  body,  if  it  be  not 

Ilf  ^Jnltf^     extracted,  are  very  various.     They  vary  as  the  immediate  symptoms  do.  with 
foroiKQ         the  position,  size,  shape,  and  smoothness  of  the  substance.     Pointed  rou^b 
*"*  ^*  substances,  wherever  they  may  be  impacted,  produce  a  rapidly- spreading  in- 

flammation of  the  internal  membrane  of  the  air-passages,  spreaduig  down  the 
trachea  into  the  smallest  bronchial  tubes.   Thus,  in  the  first  case  referred  to  on 

'  Mr.  Hulko  PiHN)innu'nib*  o^Hriully  a  h<K)k  niB<U'  out  of  n  long  pioou  of  utout   <rt»m».iii- 
Mlvor  wire.-  •  Mttl.-C'hir.  Tmii'*.' vol.  Ix.  p.  91. 

*  Linton  mu'o«m'<UnI  in  oxtnictinfr  a  pit't'o  of  l>one  from  a  point  Itclow  tho  riijlu  j»ti'rT».>- 
rlavifular  joint  with  funvps;  an«l  Diokin,  of  Middleton,  near  Manoln'j«t<«r,  extract«il  a  ImTto'i 
which  hail  lo<ltr«Hl  in  antl  conipletcly  olM*trurtwl  the  rijfht  bronchiw,  pnHlurinp  the  nuM  rh  i- 
rarteristic  t^'mnn  of  total  j»u[»pPi»Hwion  of  breathing  on  the  right  wde.  The  latter  ca^»  is  th, 
more  remarluiMe,  Mniv  the  o|Hninj;  wa.s  made  l)etwe«»n  tho  eriooid  and  thyroid  rartil.ic''. 
and  therefore  the  wound  waH  farther  than  necessary  from  the  fori'ign  Inwly  (jm-v  South'- 
•Cheliuj*,'  %•<>].  ii.  p.  402.  or  Li-.ton'-  •  Practinil  Surpery.'  pp.  415-420). 

•  *  Amerioin  C'liniod  Ix^etures,'  vol.  ii.  p.  lUO.     Putman,  New  Yi>rk,  1870. 
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pa^e  186,  note  B,  a  pointed  thorn  of  bone,  sticking  through  the  glottis  into  the 
lar}iix,  produced  in  the  coarse  of  a  day  bronchial  efPasion  over  both  lungs. 
Chi  the  other  hand,  a  smooth  body  (hke  Sir  I.  Bruners  half-sovereign)  may 
remain  impacted  in  the  lower  part  of  the  trachea,  in  one  of  the  bronchi,  or 
even  in  a  large  bronchial  tube  of  the  lung  itself,  for  a  considerable  period  with- 
out exciting  any  such  symptoms.  Nor  are  cases  wanting  to  prove  the 
posidbility  of  a  smooth  foreign  substance  becoming  encysted  or  encased  by 
uispissated  mucus  and  remaining  perfectly  innocuous.^  But  such  cases  are 
exceptional,  and  ought  not  to  deter  the  surgeon  from  the  necessary  operation 
ill  any  case  in  which  he  has  certain  evidence  of  the  lodgment  of  a  foreign  body. 
The  case  far  more  commonly  proves  fatal,  and  death  is  produced  in  various 
W9,  The  rougher  substances  cause  acute  inflammation,  as  above  stated, 
paroxysms  of  cough  proving  fatal  either  by  loading  of  the  lungs  or  spasm  of  the 
dottis.  In  some  cases  a  body  which  has  long  lain  quiet  changes  its  position, 
irritates  the  vocal  cords,  and  so  produces  spasm  of  the  glottis.  Li  many  cases 
di  which  a  smooth  body  has  been  lodged  in  the  deeper  parts  of  the  tube  it  has 
ilt-erated  into  the  lungs  and  produced  all  the  symptoms  of  phthisis  ;  ^  so  that 
>ii  B.  Brodie  says  :  '  The  records  of  surgery  furnish  abtmdant  evidence  that 
luder  such  circumstances,  disease  of  the  lungs  sooner  or  later  is  induced,  and 
:liat  the  death  of  the  patient  invariably  ensues.'  And  even  when  the  body  is 
^*\^  higher  up,  in  the  larynx  or  upper  part  of  the  trachea,  there  is  good 
rta*iou  to  apprehend  that  it  will  set  up  ulceration  at  the  seat  of  its  lodgment, 
ti'd  that  disease  of  the  lungs  will  follow.  This  is  strikingly  illustrated  by  a 
we  reported  by  South  (op.  cit.  p.  896),  in  which  a  child  died  six  weeks  after 
uie  lodgment  of  a  pebble  in  the  larynx.  The  nature  of  the  case  was  mis- 
ukeu,  and  the  severe  paroxysms  of  cough  attributed  to  pertussis.  The  cricoid 
t'anilaj^  in  which  the  stone  was  lodged  was  laid  bare  by  ulceration,  and 
"^  lungs  were  extensively  hepatised,  while  one  pleura  was  filled  with  turbid 

The  implication  of  the  larynx  in  a  bum  or  scald  is  a  very  grievous  and  Burn  and 
Uu^rous  complication  of  such  an  injury,  and  one  which  unluckily  is  by  no  J^^x!'*** 
rieanji  rare.  The  parts  below  the  glottis  are  protected  by  the  spasmodic 
':mare  of  the  vocal  cords  at  the  moment  of  the  accident,  but  great  oedema  of 
tii*-  mucous  lining  of  the  fauces,  epiglottis,  and  orifice  of  the  larynx  comes  on, 
^ith  fits  of  spasmodic  dyspnoea,  which  are  always  exceedingly  alarming  and 
><»x  onfrequently  Deital;  the  voice  is  hoarse,  the  respiration  croupy,  and  the 
month  probably  so  much  injured  that  the  patient  (especially  if  a  child)  can 
>-*r<ily  be  got  to  take  food.  The  accident  is  more  frequent  in  childhood. 
Mid  is  often  caused  in  very  young  children  by  sucking  the  spout  of  the  kettle. 
^lie  great  danger  is  from  the  spasms,  and  the  prognosis  depends  mainly  on 
-leir  iieverity  and  frequency ;  but  even  after  surviving  this  danger  the  patient 
^j  Btill  sink  from  bronchitis  or  broncho-pneumonia,  the  result  of  infiamma- 
'I'll  spreading  downwards. 

In  such  cases  the  first  point  is  that  the  patient  must  never  be  left  until  all 
i:jiiediate  danger  is  over,  since  the  spasms  come  on  quite  irregularly  and  with 

'  Sr  T.  WatNon  relaU'H  h  oww  in  which  a  piece  of  gold  remaineil  for  years  in  one  of  thf 
♦tnrioi  ot  the  liirynx  without  (Ustrossing  con.seqiience8  ;  and  there  are  other  c»iJ*eH  reeonled 
vbich  a  fureign  Uxly  has  ftccome  glued  to  the  wall  of  the  trachea,  or  has  uleemted  into 
*  *''^uiee  aoii  thuH  liccome  encysted. 

*  <niinictenKtic  caiteH,  which  want  of  h\m(x  forbids  me  tp  introduce,  will  Ije  found  in 
*    -^-I'lujliQ**/ vol.  ii.  p.  397. 
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little  warning.*  Leeches  should  be  freely  applied  to  the  throat,  aud  frequent 
small  doses  of  calomel  and  antimony,  or  antimony  and  aconite,  given.  The 
dose  must  of  course  vary  in  proportion  to  the  age.  Mr.  Durham  prescril>es 
one  or  two  minims  of  vin.  ant.  with  a  quarter  or  half  minim  of  tinct.  aconit., 
at  first  every  quarter  of  an  hour,  then  every  half-hour,  and  then  at  longer 
intervals.  Possibly  the  cautious  administration  of  chloroform  will  relieve  the 
spasms,  and  then  the  mouth  can  be  fully  opened  and  the  oedematous  parts 
around  the  fauces  freely  sacrificed.  Finally,  in  the  last  resort,  laryngotomy  or 
tracheotomy  must  be  performed ;  but  my  experience  of  these  cases  has  been 
that  those  which  are  so  severe  as  to  demand  operation  generally  die,  and  that 
it  is  better  if  possible  to  refrain  from  openmg  the  windpipe,  remembering  that 
even  very  alarming  spasm  seldom  proves  fatal.*  Some  surgeons  prefer  tlie 
operation  of  tracheotomy  to  that  of  laryngotomy  in  these  cases,  in  order  to  get 
farther  from  the  injured  parts ;  but  as  the  cedema  is  always  limited  to  the 
tissue  above  the  vocal  cords,  the  operation  of  laryngotomy  is  sufficient.  In 
very  early  life,  however,  the  size  of  the  cricothyroid  space  is  not  sufficient 
to  allow  a  free  opening,  and  then  laryngotracheotomy  must  be  performed. 
Much  benefit  is  obtained  in  tlie  treatment  of  the  broncho-pneumonia  which 
accompanies  these  and  other  injuries  of  the  windpipe  from  the  use  of  the 
*  jacket-poultice.* 

Cases  occur  in  which  the  larynx  is  injured  by  corrosive  fluids ;  these  must 
be  treated  on  the  same  principles. 

The  operative  procedures  for  opening  various  parts  of  the  air-passage,  and 
tlie  indications  for  each  of  them,  will  be  found  in  a  future  chapter,  under  the 
head  of  Diseases  of  the  Larynx. 

Foreign  Nothing  is  more  common  than  for  a  patient  to  imagine  that  he  i  or  she )  has 

the  cwo-  got  some  foreign  substance  lodged  in  the  pharjnix  or  oesophagus,  when  no  sucli 
phagus.  thing  is  really  the  case.  Something  sharp  has  been  swallowed  with  the  foo<l, 
such  as  a  sharp  edge  of  bone,  and  the  sensation  of  the  scratch  remains  after 
the  substance  itself  has  passed  away,  and,  indeed,  may  remain  for  a  consider  - 
able  time,  rendering  deglutition  painful  and  difficult.  At  the  same  time  ca^es 
occur  pretty  firequently  in  which  a  pin  or  a  small  bone  or  bristle  has  het-u 
hidden  behind  the  arches  of  the  fauces  and  has  escaped  a  hasty  examination ; 
so  that  all  such  cases  should  be  patiently  and  completely  investigated,  aud  in 
doubtful  cases  the  laryngoscope  will  be  very  useful,  though  the  examination 
can  of  course  only  extend  to  the  fauces  and  upper  part  of  the  pha^}^lx.* 
Large  foreign  bodies  are  generally  arrested  in  the  cesophagus  opposite  the 
cricoid  cartilage,  but  they  may  pass  lower.     I  have  spoken  above  of  tlioso 

*  Mr.  IJrvant  -^jHsikj*  of  a  «ihc  *in  which  the  ^Annptonis  were  **o  slijrht  that  no  anxirtv 
M'ns  fflt  ;  l»ut  niu'  >j«aMii  tcnik  phuv  2^  ImurH  nft<T  the  8iCfi«lrnt,  which  j>ut  an  eml  to  litr. 
(•  Practice*  of  Snrpry,'  *2n«l  cd.  vol.  ii.  p.  24.)  Thi.n  is  a  striking:  in.sti^nce  of  the  necf^ity  ••t" 
con'^tant  watchful nr^^H  an<l  pnymnititm  for  infant  ojiemtion  in  thew  n»*  in  all  other  cam>  in 
which  i^pa-*!!!  of  tlic  ^rl*»ttis  apin^ars  imminent. 

»  I  wonhl  rrft-r  the  rrailer  to  a  striking  cum*  relatctl  liy  Mr.  Le  Groh  Clark  (op.  cit.  p.  230 V 
in  wliii'h  the  symptoms  wm*  .so  acut«  that.  *  though  not  entertaining  a  fav«>uraMe  opinion  **i 
tnicheotcmiy,' in*  tlu>ii«;ht  it  hi«<  tluty  to  offer  the  alternative  to  the  ohiM'«j  parents*,  wh.». 
Iiowever,  ihrlint-il  tht*  ofH-ration  :  and  the  ]witiiMit  ultimately  ^trnl:^l^'<l  through.  Mr.  !>»• 
GroM  Clark'**  remark**  on  the  a<lvisj»l»ility  of  avoiding  tracheot<miy  as  much  as  |¥>j*il>le  ijuitf 
c»>inciiU'  with  the  view  Matetl  in  the  text. 

»  A  very  inten^tiiij:  eav  i**  n*conle<l  l«y  Dr.  Kruitni^rht  of  New  Yt»rk  in  the  '  N.  V.  Ar^-h. 
of  Clin.  Surff.*  vol.  i.  p.  33.>,  whrre  a  pin,  whii-h  had  U«en  imi»jict»«il  ft»r  thret*  wt*eki*  in  tii«« 
|)ost<rrior  nar*"*,  and  wa^  yivin^  the  p«»tient  jfreal  inconvenientv,  wa»  detecttnl  and  rvint»ViU 
l»y  mean**  «»f  lh«'  larynj^oM-ojn*. 
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cases  in  which  a  volaminouB  mass  rests  ahove  the  pharyngeal  opening  of  the 
larynx  and  must  he  displaced,  or  instant  death  results.  But  in  cases  of 
foreign  bodies  lodged  in  the  oesophagus  there  is  no  such  urgent  danger.  The 
impaction,  however,  of  a  soHd  body  is  inconsistent  with  prolonged  life,  since 
it  prevents  deglutition  either  by  mechanically  filling  the  gullet  or  by  the  pain 
which  it  produces  when  it  sticks  into  the  walls  of  the  tube,  as  a  pin  or  a  sharp 
bone  sometimes  does.  The  nature,  size,  and  shape  of  these  foreign  bodies 
are  very  various.  A  toothplate  carrying  one  or  two  artificial  teeth  not 
onfirequently  drops  into  the  mouth  and  is  swallowed  during  sleep ;  a  coin 
swallowed  intentionally  ;  a  ragged  piece  of  bone ;  a  pin  or  piece  of  wire  or  a 
fishbone,  are  famiUar  instances.  Some  obstruct  the  gullet  entirely,  others 
partially ;  some  are  organic  and  soluble,  others  metallic  and  insoluble ; 
Bome  have  smooth  edges,  others  are  jagged  or  sharp.  The  first  point  is  to 
Ascertain  as  nearly  as  may  be  what  the  size  and  shape  of  the  substance  is  and 
where  it  is  lodged,  in  order  to  settle  the  important  question  whether  it  can 
be  poshed  down  into  the  stomach  or  fished  up  from  the  mouth.  A  smooth 
metallic  body  deeply  lodged  is  best  dealt  with  by  gently  pushing  it  down  into 
the  stomach  with  a  probang  having  a  sponge  at  the  end ;  and  even  somewhat 
roagh  bodies  may  be  successfully  treated  this  way,  though  the  practice  is  not 


.  W.  TIfte  konieluilr  probang  for  extracting  foreign  bo<Iies  from  the  (BBophagus,  such  as  coins,  bonea,  &c., 
«Urh  mrc  lo4geil  in,  bat  <lo  not  entirely  obstmct,  the  tube.  The  instrument  contains  a  skein  of  honehidr 
iMerted  near  its  extremity,  which  is  dilated  by  pulling  its  liandle  out.  It  is  introduced,  as  seen  in  fig.  a, 
viUi  the  skein  closed,  past  tlie  foreign  substance.  Then  the  handle  is  pulled  out  (fig.  b)  and  the  instrn- 
nmt  withdrawn  with  the  skein  opened,  in  order  that  the  horsehair  may  catch  and  bring  away,  or  at 
dislodge,  the  foreign  body. 


withoat  its  dangers.^  If  more  superficially  lodged  it  may  possibly  be  ex- 
tracted with  the  long  oesophagus-forceps,  which  must,  however,  be  very  gently 
luanaged*  in  order  to  avoid  injury  to  the  coats  of  the  oesophagus.  Coins  can 
often  be  dislodged  and  fished  up  by  a  blunt  hook  at  the  end  of  a  probang.  The 
-iitoation  of  the  coin  having  been  ascertained  by  means  of  a  long  probe  or  a 
ireihra-BOond,  the  hook  is  pushed  beyond  it,  and  turned  round  towards  the 
iXiin,  and  withdrawn.  Pins,  small  bones,  &c,,  may  be  caught  in  the  horsehair 
probang  bere  figured. 

Pieces  of  meat  and  bone  have  been  known  to  be  so  far  disorganised  and 
lofiened  by  the  constant  use  of  dilute  mineral  acid  as  to  be  at  length  swallowed. 
Vomiting  has  sometimes  been  successful  in  dislodging  foreign  substances. 
I*.  1:1  dangerous  to  the  integrity  of  the  oesophagus ;  but  when  a  large  and 

»  3lr.  Pollock,  in  the  'Lancet,'  1869,  vol.  i.  pp.  456-490,  records  two  cases  in  which  a 
*"*bpliite  clipped  into  the  oesophagus.  In  one,  where  the  plate  was  small,  carrying  only 
t«ir  tmHh,  1»at  with  rery  sharp  edges,  the  patient  seemed  to  be  in  danger  of  sinking  ftom 
««nt  of  food,  the  plate  Y>eing  lodged  near  the  stomach,  whence  it  was  somewhat  dislodged  by 
'  •'tn«  of  an  (Mophaf!;ui^tube,  and  then  it  passed  into  the  stomach,  on  the  nineteenth  day 
:*«^  thfe  iMvi<l<-nt.  Here  it  remained  for  ninety-seven  days,  and  was  then  ejected  by  vomit- 
•'2.  Id  the  other  caae  a  moch  larger  plate,  but  with  much  smoother  edges,  passed  through 
*  tt  whole  alimentary  canal,  and  was  expelled  in  defscation  in  three  days. 
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tolerably  smooth  foreign  body  is  lying  in  the  stomach  and  cannot  pass  the 
pylorus,  it  is  probably  best,  as  Mr.  Pollock  directs,  to  attempt  its  removal  by 
inducing  vomiting  after  a  full  meal,  so  that  the  foreign  substance  may  be 
rejected  along  with  the  mass  of  food, 
^pha-  Finally,  there  remain  a  few  cases  where  the  surgeon  thinks  it  his  duty  to 

cut  down  on  the  foreign  body  and  remove  it  at  once. 

This  operation  is  most  easily  performed  on  the  left  side,  in  consequence  of 
the  inclination  of  the  oesophagus  to  that  side,  but  the  shape  of  the  substance 
may  render  it  necessary  to  cut  down  from  the  right.  It  consists  essentially 
in  making  an  incision  between  the  carotid  sheath  and  the  larynx  or  trachea, 
drawing  the  latter  tube  inwards,  while  the  vessels  are  displaced  outwards,  and 
seeking  for  the  foreign  substance  through  the  wall  of  the  oesophagus,  which  is 
now  exposed.  The  incision  and  the  early  steps  of  the  operation  are  much  the 
same  as  for  Ugature  of  the  carotid.  The  centre  of  the  incision  should  be 
about  opposite  the  cricoid  cartilage.  If  it  be  too  high  the  superior-laryngeal 
nerve  will  be  endangered  ;  if  too  low,  the  inferior  thyroid  artery.  When  the 
foreign  body  is  too  small  to  be  perceptible  externally,  its  situation  and  the 
position  of  the  oesophagus  are  to  be  fixed  by  passing  a  staff  or  catheter  down  the 
tube.  When  the  surgeon  has  felt  the  foreign  body  he  divides  the  oesophagus 
longitudinally,  just  enough  to  enable  him  to  catch  it  and  draw  it  into  the 
wound ;  it  must  then  be  freed  from  the  fibres  of  the  oesophagus  as  gently  and 
with  as  small  an  opening  as  possible.  No  sutures  have  hitherto  been  used  to 
close  the  wound  in  the  oesophagus,  but  it  seems  probable  that  one  or  two 
fine  catgut  sutures  might  hasten  its  closure,  and  melt  without  producing  any 
ulceration. 

Some  surgeons  feed  the  patient  by  the  rectum  for  a  few  days  after  the 
operation,  but  Mr.  Cock  thinks  it  better  to  pass  a  small  tube  or  elastic  catheter 
beyond  the  wound,  and  let  the  patient  have  food  in  the  stomach  from  a  very 
early  period  after  the  opening. 

Foreign  bodies  have  been  extracted  from  a  part  of  the  oesophagus  much 
lower  than  can  be  reached  by  the  incision.  Thus  Mr.  Syme  removed  a  foreign 
body  lodged  just  opposite  the  top  of  the  sternum,  and  Dr.  Cheever  one  which 
was  fixed  below  the  sternum.' 

The  operation  has  hitherto  proved  very  successful.  Forty-five  cases  are 
referred  to  in  Mr.  Durham*s  essay  on  injuries  of  the  neck  in  the  third  edition 
of  the  *  System  of  Surgery,*  of  which  only  nine  proved  fatal ;  and  it  seems 
undeniable  that  in  some,  at  any  rate,  of  these  latter,  a  more  speedy  performance 
of  the  operation  would  have  given  the  patient  a  better  chance ;  for  in  one  case 
(Amott's),  where  the  operation  was  not  allowed  until  five  weeks  after  the  acci- 
dent, the  patient  died  of  pneumonia,  which  had  been  developed  previously  ; 
in  four  cases  abscess  had  already  formed  ;  and  in  anotlier  (Martini's),  where 
sixty  attempts  had  been  made  to  dislodge  the  foreign  body  (which  was,  in 
fact,  swallowed  during  the  operation),  tlie  pharynx  was  found  to  be  gangrenous. 
Hence  the  propriety  of  the  rule  laid  down  by  Mr.  Amott  *  is  now  generally 
recognised  :  that,  '  when  a  soUd  substance,  though  only  of  moderate  size  and 
irregular  shape,  has  become  fixed  at  the  commencement  of  the  oesophagus  or 
low  down  in  the  pharynx,  and  has  resisted  a  fair  trial  for  its  extraction  or 
displacement,  its  removal  should  at  once  be  eflfected  by  incision,  although 
no  urgent  symptoms  may  be  present.' 

*  Cheever  *  On  tiro  cawes  of  (Esophagotomy.*    Boston,  U.S.,  1868. 

*  His  intcrc^tinf^  paper  in  the  eighteenth  volume  of  the  *Med.-Chir.  Tranti.    relating  to 
the  first  case  of  (mophagotomy  performed  in  this  country,  is  well  worthy  of  study. 
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In  several  cases,  where  the  foreign  body  has  not  produced  complete  inability 
to  swallow,  it  has  nevertheless  occasioned  death  by  ulceration  into  the  aorta 
or  into  the  spinal  column,  pleura,  or  other  parts.  In  one  case  even  the  heart 
was  perforated.^ 

Injiiriea  to  the  oesophagus  by  the  passage  of  foreign  bodies,  or  by  swallowing 
corrosive  liquids,  will  sometimes  produce  a  severe  form  of  cicatricial  stricture ; 
bat  on  this  subject,  and  on  the  subject  of  gastrotomy,  or  opening  the  stomach 
in  order  to  remove  a  foreign  body,  or  to  obviate  starvation  in  stricture  of  the 
cesophagus,  I  must  refer  the  reader  to  a  future  chapter  in  which  the  latter 
sabject  is  treated. 

In  a  case  of  stricture  of  the  oesophagus  from  epithelioma,  limited  to  the  ^sophago- 
parts  around  the  thyroid  cartilage  and  thyroid  bone,  I  performed  the  operation 
of  oesophagostomy,'  i.e.  made  a  permanent  opening  in  the  oesophagus,  and 
introduced  a  tube  through  which  food  could  be  passed  into  the  stomach.  The 
operation  did  no  good,  as  the  patient,  who  was  much  exhausted,  sank  in  three 
days  ;  but  it  was  equally  harmless.  It  proved,  however,  one  of  considerable 
difficulty.  Further  experience  is  needed  to  show  whether  this  operation  is 
tTer  preferable  to  gastrostomy,  and,  if  so,  in  what  cases  it  should  be  used. 

The  subject  will  be  resumed  in  speaking  of  stricture  of  the  oesophagus. 

•  See  Durham,  in  '  Syst.  of  Sxirg.'  3rd  ed.  vol.  i.  p.  787. 

*  *  Med.  Times  and  Gaz.'  July  29,  1882. 


o2 


196 


CHAPTER  XI. 

INJURIES   OF   TlIK   CHEST. 

In  describiug  the  injuries  of  the  chest,  the  pleura  is  always  taken  as  the 
boundary  between  its  parietes  and  its  contents,  so  that  wounds  are  classifiefl 
as  penetrating  or  non-penetrating,  according  as  they  do,  or  do  not,  open  tlie 
pleural  cavity.     At  the  same  time  it  must  be  recollected  that  the  pleura,  or 
any  of  the  thoracic  viscera  or  vessels,  or  even  the  \dscera  of  the  abdomeiu 
may  be  mjured  in  contusions  and  in  non -penetrating  wounds  by  fragments 
of  fractured  ribs,  and  also  that  (though  in  very  rare  cases)  the  lungs  or 
heart  may  be  lacerated  in  contusions  not  involving  any  fracture  of  the  ribs. 
ContnsioDs         There  is  little  that  is  peculiar  to  the  region  of  the  body  in  contusions 
woandL  '     Or  flesh-wounds  of  the  chest.     It  may,  however,  be  worth  mention  that  the 
pectoral  muscle  is  sometimes  ruptured  in  severe  sprains  or  other  hijuries  in 
Rapture  of   which  the  patient's  arm  is  violently  jerked  while  his  body  is  in  rapid  motion 
miuc  es.       j^  ^Y^Q  other  direction  (as  when  in  a  fall  a  man  grasps  at  a  bar).     The  injury- 
may  be  known  at  once,  by  the  great  gap  which  is  found  in  the  front  wall  of 
the  axilla,  and  the  loss  of  the  fmictions  of  the  muscle.     Sometimes  also  lar<;e 
extravasations  or  blood-tmnours  are  formed  under  the  pectoral  muscle,  which 
can  only  be  distinguished  from  subpectoral  abscess  by  their  rapid  formation, 
and  the  absence  of  any  inflammatory  symptoms  or  appearances. 

The  treatment,  however,  of  these  complications  differs  in  no  respect  from 
that  of  ruptured  muscle,  or  of  haematoma,  in  other  parts  of  the  body. 
Sub-pecto-  Abscess  beneath  the  pectoral  muscle  is  met  with  as  the  result  of  injury, 

ml  ftosceM  .... 

and  also  forms  spontaneously.     The  main  point  is  to  diagnose  it  from  deep- 
seated  hfematoma  and  from  rapidly  forming  cancer.     The  CBdematous  iniil- 
tration  and  inflammation  of  the  surrounding  cellular  tissue,  and  the  clearness 
of  the  fluctuation,  are  the  mam  features  which  distuiguish  it  from  both,  aii<l 
in  case  of  need  the  grooved  needle  mil  settle  the  question.     A  free  and  deep 
incision  is  necessary,  and  this  is  best  made  mider  anaesthesia,  especially  as 
large  vessels  may  be  di>ided.     It  is  usually  recommended  to  make  tlie  inci- 
sion across  the  fibres  of  the  muscle,  a  recommendation  from  which  I  venture 
to  dissent.     Quite  as  satisfactory  exit  for  the  matter  may  be  procnre<l  by 
an   incision  running  between  the  fibres,  provided  it  be  free  enough  ;  for 
which  purpose,  when  the  matter  is  reached,  the  incision  may  be  dilated  with 
the  finger  ;  and  a  large  tent  of  lint  should  be  kept  in  for  the  first  three  or 
four  days. 
Fracture  of         Fracture  of  the  ribs  is  a  very  common  accident,  and  occurs  either  as  the 
restilt  of  direct  violence,  in  which  case  usually  only  one  or  two  ribs  are 
broken,  or  of  huUrect  force  from  compression  of  the  thorax  by  a  crush  either 
from  the  back  or  front,  when  a  good  many  ribs  give  way  at  or  near  their 
angles  and  sometimes  on  both  sides  of  the  chest.     A  rib  may  also  be  firacture<l 
by  muscular  action  in  coughing — an  occurrence  which  is  somewhat  ominous 
of  the  presence  of  disease  in  the  fractured  rib,  but  has  been  known  to  oc<nir 
without  any  evidence  of  such  disease.     The  broken  ends  of  the  ribs  may  Ih> 
driven  into  the  pleura,  the  lung,  the  diaphragm,  and  even  through  the  dia- 
phragm into  the  liver  or  spleen  ;  but  the  last-named  lesions  are  very  rare,  and 
are  usually  only  fomid  in  extensive  and  necessarily  fifttal  mjuries.     It  will 
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be   sufficient  for  practical  purposes  to  discuss  merely  fractures  of  the  ribs  ; 
i  1 »  uncomplicated,  and  (2)  complicated  with  injury  to  the  lung. 

Simple  uncomplicated  fracture  of  one  or  two  ribs  is  a  very  trivial  acci- 
<ieiit,  hardly  ever  followed  by  any  grave  consequences  if  properly  treated. 
But  the  danger  increases  considerably  when  many  ribs  are  broken,  and 
particularly  on  both  sides.  I  have  seen,  however,  a  young  woman  recover 
from  an  accident  in  which,  as  far  as  could  be  ascertained,  every  rib  in  the 
body  was  broken  and  extensive  injury  inflicted  on  tlie  brachial  plexus  of  one 
side.  The  first  and  (though  to  a  less  extent)  the  second  ribs  are  not  so  hable 
to  fracture  as  those  below  them,  the  projection  of  the  clavicle  and  the  mass 
of  the  pectoral  muscle  shielding  them  from  injury ;  and  the  floating  ribs 
by  their  extreme  mobility  also  more  commonly  escape  fracture.  Frac- 
ture of  the  upper  ribs  is  looked  upon  as  a  more  serious  injury  than  of  the 
lower,  since  the  lung  is  more  often  wounded.  The  posterior  part  of  the 
ribs  is  less  exposed  to  fracture  than  the  middle,  being  imder  the  protection 
of  the  thick  muscles  of  the  spine.  The  ribs  do,  however,  give  way  sometimes 
near  their  tubercles,  and  the  injury  is  difficult  of  diagnosis  ;  sometimes  dis- 
covered after  death  in  cases  where  it  has  not  been  possible  to  form  a  distinct 
diagnosis  during  life.  The  signs  of  fracture  of  the  ribs  are  pain  at  the  part, 
ai!:<n'avated  by  deep  breathing  or  coughing,  and  crepitus.  The  breathing  is 
often  very  shallow,  and  there  is  short  hacking  cough.  ^  Emphysema  of  the 
cirllular  tissue  can  only  occur  if  the  fragment  has  penetrated  the  lung,  and 

>  decisive  of  the  nature  of  the  injury  without  further  examination.  It  is  not 
by  any  means  always  easy  to  detect  the  crepitus  of  a  fractured  rib.  The 
['frriofltenm  is  often  untom,'  and  then  it  is  difficult  to  produce  sufficient 
movement  of  the  frttgments  on  each  other,  or  they  may  perhaps  be  inter- 
im irked,  though  we  can  hardly  conceive  them  to  be  absolutely  impacted.  At 
xiij  rate,  it  is  certain  that  in  many  cases  where  we  have  every  reason  to 
iielieve  fracture  to  have  occurred  it  is  not  possible  to  elicit  crepitus.  The 
itfnsi  plan  is  to  lay  the  hand  flat  on  the  suspected  part  and  get  the  patient  to 
i'feathe  deeply  or  cough,  if  it  does  not  give  too  much  pain.  If  this  does  not 
sQoceed,  each  rib  may  be  traced,  and  manipulated  at  either  side  of  the  supposed 
^Ycture  like  any  other  bone,  care  being  taken  not  to  handle  portions  of  two 
«iiflerent  ribs,  as  unskilful  or  careless  persons  sometimes  do.     Auscultation 

>  recommended,  but  I  cannot  say  that  it  seems  to  me  of  any  use.  I  have 
litrard  the  crepitus  of  an  undoubted  fracture  through  the  stethoscope,  but 
litfver  succeeded  in  thus  hearing  a  crepitus  that  I  could  not  feel.  It  is,  how- 
ever, only  right  to  add  that  other  surgeons  have  a  higher  opinion  of  the 
dia«nK>stic  value  of  auscultation.' 

The  union  of  fractures  of  the  ribs  takes  place,  it  is  said,  in  about  thirty  to 
ibirty.five  days,  but  I  believe  that  this  is  very  variable,  and  tliat  the  time 
rt<|uired  for  union  is  often  much  longer.  I  have  felt  crepitus  a  fortnight 
tfurr  the  injury  as  fresh  and  distinct  as  at  the  time  of  its  infliction.  And 
•Jm;  impossibility  of  keeping  the  fragments  at  rest  causes  fractures  of  the 
nil  to  unite  by  provisional  callus  more  frequently  than  those  of  any  other  bone 
ill  the  human  subject.   In  fact,  excluding  some  very  exceptional  cases  (like  that 

•  Mr.  Le  Gro«  ClArk  conjectnres  that  these  symptomi  are  sometimes  the  result  of  injury 
*■■  "T  j>iT«inire  on  the  intercoBtal  nerve  by  the  broken  liono. 

*  M.  Coolon  cit<*,  in  his  *  Traits  des  Fractures  chez  les  Enfants/  p.  90,  a  case  pnblishe<l 
in  ih*  'Bull,  de  la  Soc.  de  Chir.'  2nde  s^r.  torn.  i.  p.  676,  of  a  child  who  died  of  rupture  of 
*  V  Ibbjc.  and  in  whom  incomplete  fractures  of  two  or  three  rihs  were  found  on  l)oth  sides. 
Thtm  aiff  bor  lielierea  incomplete  fracture  of  the  ribs  to  Ihj  very  common  in  childhood. 

■  Shf  Lyell.  in  *  Syrt.  of  Surg/  3rd  ed.  vol.  i.  p.  808. 
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represented  in  fig.  85),  all  the  instances  of  regular  ensheathing  callus  in  tUe 
human  subject  are  taken  from  fractures  of  the  ribs  (see  fig.  84,  p.  121 ).  In  some 
cases  the  adjacent  ribs  when  broken  become  fused  together,  as  in  a  specimen 
figured  in  the  *  System  of  Surgery,*  8rd.  ed.  vol.  i.  p.  809,  and  others  iii 
Hamilton's  work. 

The  treatment  consists  in  avoiding  the  movements  of  respiration  as  much 
as  is  compatible  with  the  patient's  comfort.  Confinement  to  bed  is  necessary 
only  in  the  severer  cases,  but  all  active  exertion  should  be  forbidden.  A 
bandage  to  the  chest  usually  affords  great  rehef .  It  should  be  applied  around 
the  whole  thorax,  as  low  as  the  end  of  the  sterimm,  and  should  be  commenced 
when  the  patient  has  emptied  the  chest  as  much  as  possible  ;  the  roller  should 
be  six  inches  broad,  and  should  be  adapted  to  the  varying  size  of  the  chest 
by  reverses  where  necessary.  When  the  bandage  is  finished  a  piece  lon<{ 
enough  to  go  across  the  chest  should  be  left  hanging,  bemg  secured  by  a 
pin  or  tacking ;  this  should  be  spht  half-way  down  and  the  two  ends  brought 
over  the  shoulders  and  fastened  on  the  other  side  hke  a  pair  of  braces,  in 
order  to  keep  the  bandage  from  sUppuig  down ;  or  a  piece  of  this  kind  should 
be  sewn  on.  Another  plan  is  to  fix  the  injured  side  only  of  the  chest  by 
broad  pieces  of  strapping  appUed  from  the  spine  to  the  sternum.  This  is. 
thought  to  embarrass  the  breathing  less,  but  it  does  not  seem  to  me  to  give 
such  efficient  relief.  Sometimes  a  mere  belt  is  apphed  round  the  injured  part 
fixed  with  buckles. 

The  bandage  is  to  be  worn  till  the  patient  can  dispense  with  it  ^^th 
comfort,  say  for  a  month.  When  any  noticeable  displacement  is  felt,  in  con- 
sequence of  one  end  lying  below  the  other,  an  attempt  may  be  made  to  repress 
it  by  placing  a  pad  on  the  projecting  part  of  the  rib  which  is  driven  in,  so  as> 

Fracture      to  prise  outwards  its  buried  end. 

of  kinK."  When  the  lung  is  mjured  the  complication  is  at  once  marked  by  the  result- 

ing emphysema.  The  fractured  end  of  the  rib  or  ribs  must  be  driven  through 
the  pleural  cavity  into  the  lung,  an  occurrence  much  more  hkely  to  take  place 
in  fracture  from  direct  violence,  when  the  bone  is  driven  directly  downwards^ 
than  in  that  from  indirect  force,  when  ( the  curve  of  the  bones  being  increased  v 
the  tendency  is  for  the  ends  to  spring  outwards ;  *  the  air-cells  of  the  luiit^s 
being  thus  opened,  the  elevation  of  the  ribs  in  inspiration  draws  the  air  into 
the  pleural  cavity,  whence  the  descent  of  the  ribs  in  expiration  forces  it  into 
the  wound  which  the  broken  rib  has  caused  in  the  parietal  pleura,  and  thence 
into  the  subcutaneous  tissue.   The  sensation  of  emphysema  is  so  peculiar  that 

Empby.  when  once  recognised  it  can  never  afterwards  be  mistaken.  It  is  a  dry  crack - 
hng  sensation,  perceptible  on  the  very  shghtest  touch,  quite  unlike  any  other 
phenomenon  presented  either  in  health  or  disease :  and  in  cases  of  injury  to  the 
chest  there  is  hardly  any  other  source  from  which  it  can  come  except  a  wound 
of  the  lung.^    At  the  same  time  it  should  be  remembered  that  a  small  quantit  \ 

*  Prof.  U<Mnii'tt  thrown  »loulits  on  thi>,  which  is  tht*  UMial  opiiiinn  a.««  to  tht*  onliuurr  tli-- 
pUic«*meiit  of  thi-  rilis  in  I'nicturt-i  l»y  tlinot  niul  iinlircct  vioh-ncv.  From  hij»  rfM^rehc-.  it 
would  appear  that  in  tho  lattiT  caso  h1m>  tho  fra^iiientH  an<  usually  diHphuxHl  iuwanU  (m^ 
•  S)-8t.  of  Surjj.'  3rd  ed.  vol.  i.  p.  807.  or  •  Duhlin  Quarterly  Journal/  March,  1876).  Thiji  may 
1h>  mo,  and  yet  it  may  n'inain  true  that  ctinfidfrabU  iu^iird  di.Hphuvtneut  im  moro  likely  tt» 
aotH)m|mny  direct  than  indirect  vioUnoe:  and  certainly  the  pre[)iinitiooi»  which  I  have  »«hii  of 
outward  di'<plnciMiient  have  Uvn,  a-*  far  a»  I  can  recolUct,  fn)m  indirect  force.  A  fttrikiiijr 
example  \»  in  the  Muwum  of  St.  (K'orge's  Hospital. 

■  In  an  oi>en  wound  of  the  pleuni  without  wound  of  the  lung  emphynema  may  oceur^ 
though  it  rarely  does  (aeo  (icnshot  Woods),  and  emphynema  may  alno  occur  in  «tHl«<«» 
implicating  one  i)f  the  large  bn)nchi,  and  in  rupture  of  the  lung  without  fracture  or  wound. 


•em  a. 
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of  air  may  be  forced  into  any  punctured  or  lacerated  wound.    I  haye  seen  it 
in  a  wound  of  the  leg,  and  once  I  saw  a  case  in  which  emphysema  existed  to  a 
sUgfat  extent  over  the  back  of  the  chest,  and  it  had  been  hastily  concluded  that 
the  ribs  had  been  fractured,  the  only  injury  being  a  spike-wound  at  the  back 
of  the  scapula.     Such  mistakes,  however,  must  be  very  uncommon,  and  very 
little  care  is  necessary  to  avoid  them.    When  fracture  of  the  ribs  is  compli* 
cated  with  a  wound  of  the  lung,  the  injury  is,  of  course,  much  more  serious 
than  when  no  such  complication  exists.    At  the  same  time  the  lung  is  so 
prone  to  rapid  union  that  if  the  injury  be  only  slight  the  prognosis  is  not 
nn&vourable.   The  first  question  is,  whether  or  no  to  bandage  the  chest.   Great 
sorgical  authority  may  be  quoted  on  both  sides.     The  fragments  have  certainly 
been  displaced  mwards,  and,  if  this  displacement  be  reproduced  by  bandaging, 
it  may  perpetuate  an  irritation  which  is  very  important  to  stop  at  once.     On 
the  other  hand,  the  movements  of  the  chest  may  also  produce  irritation  around 
the  fractured  ends,  and  so  in  the  wounded  portion  of  the  lung.     The  patient's 
feelings  are  the  best  guide.     If  the  steady  pressure  of  the  hand  on  the  seai^  of 
frieture  is  grateful  to  him,  it  is  well  to  try  the  effect  of  a  bandage,  which, 
however,  must  be  removed  at  once  if  it  increases  the  dyspnoea  or  causes  pain. 
Bandaging  is  certainly  contraindicated  when  there  is  much  comminution  or 
tearing  of  the  parietes  of  the  chest,  as  happens  sometimes  in  such  accidents 
ag  a  blow  from  a  carriage-pole,  where  a  large  rent  may  be  seen  in  the  chest- 
walls,  into  ^which  the  air  bulges  in  the  form  of  a  large  bladder  under  the  skin 
with  each  expiration.     Besides  these  local  measures,  the  treatment  of  fractured 
ribs  with  wound  of  the  lung  consists  in  perfect  repose,  with  low  diet  (imless 
the  patient  be  very  weak  at  the  time),  until  all  fear  of  inflammation  has  passed 
over.    The  occurrence  of  inflammation  will  be  proved  more  by  the  general 
^ptoms  of  feverishness  and  dyspnoea,  with  rusty-coloured  sputa  and  hacking 
coQ^,  than  by  any  physical  signs,  since  the  condition  of  the  part  often  forbids 
percussion  or  auscultation.     When  this  is  not  the  case  the  use  of  the  stetho- 
scope is  imperative.     When  inflammation  is  clearly  marked  nothing  affords 
%  much  relief  as  bleeding,  especially  if  done  early.   Venaesection  is  of  course 
u^admissible  if  the  pulse  is  very  weak,  but  when  there  is  much  dyspnoea  and  a 
strong,  hard  pulse,  the  rehef  given  by  the  abstraction  of  a  moderate  quantity 
M 10  or  12  oz. )  of  blood  on  the  first  accession  of  the  symptoms  is  often  decisive. 
Antimony  in  moderate  doses  (say  -j^^th  to  ^th  of  a  grain  every  four  hours)  may 
alw  be  given  to  robust  patients  ;  and  if  the  symptoms  call  for  it  the  bleeding 
may  be  repeated.     In  the  weakly  or  in  conditions  of  much  depression  a  jacket- 
poultice  should  be  applied,  small  doses  of  morphia  combined  with  squills  or 
^^me  demulcent  mixture  ordered,  and  it  may  even  be  necessary  to  administer 
&  little  wine  cautiously. 

The  emphysema  in  itself  is  usually  of  no  consequence  whatever.     Cases  Complica- 
ire  on  record  in  which  the  cellular  tissue  has  been  said  to  be  so  blown  up  fractured 
with  air  as  to  produce  a  real  embarrassment  to  the  patient's  breathing,  and  to  ribs.  Em- 
rwjuipe  evacuation  by  scarifications,  but  I  have  never  met  with  anything  of  the  ^  y*®™**- 
"»«.  If  necessary,  however,  any  quantity  of  air  might  easily  be  let  out  through 
Ui  exploring  trocar  introduced  in  a  few  convenient  places.    The  air  generally 
^ii^ppears  of  itself,  being  probably  taken  up  by  the  fluids  of  the  part.* 

The  other  complications  of  fractured  ribs  are  very  numerous.     Air,  blood, 
s^nun,  or  pus,  or  a  mixture  of  several  of  these  fluids,  may  be  effused  in  the 

-''.•'tit«D4«ouii  emphjKina  from  rupture  of  a  vomica,  or  even  from  rupture  of  the  healthy  lung 
:•  riolHit  effortu,  mich  as  those  of  parturition,  is  u  rare  and  curiouM  affection. 

^  An  int€>re«tiDg  dlscuwioD  on  the  mode  of  removal  of  the  extravasat«d  air  will  be  found 
in  Mr.  Ijt  Giw  Clark's  work,  p.  204. 
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pleura  ;  aud  in  most  cases  of  emphysema  some  air  will  probably  remain  in 
the  pleural  cavity,  though  if  its  exit  into  the  cellular  tissue  be  unimpeded 
the  quantity  will  not  usually  be  sufficient  to  cause  any  symptoms.  Pneumo- 
thorax may,  however,  be  present  to  an  extent  sufficient  to  cause  embarrassment 
to  the  breatliing,  particularly  if  the  wound  in  the  parietal  pleura  has  become 
closed,  and  in  such  circumstances  the  pneumothorax  requires  treatment. 
Besides  dyspnoea,  there  will  be  unnatural  resonance  to  percussion  in  parts 
away  from  the  injury,  flattening  or  convexity  replacing  the  natural  concavity 
of  the  intercostal  spaces,  increase  in  the  circumference  of  that  side  of  the 
chest,  and  loss  of  respiratory  murmur.  If  the  quantity  effused  be  so  great  as 
to  impede  respiration,  the  air  must  be  drawn  off  by  a  trocar  or  exhausting- 
syringe,  and  this  must  be  repeated  as  often  as  necessary ;  but,  as  Mr.  Le  Gros 
Clark  has  pointed  out,  it  hardly  ever  is  necessary,  since  when  the  air  is  in 
quantity  sufficient  to  press  on  the  lung  that  very  pressure  opposes  farther 
extravasation  of  air. 

,  Haemothorax,  again,  may  occur  from  wound  of  an  intercostal  artery  or  of 
some  large  vessel  or  vessels  in  the  lung.  Along  with  the  dyspnoea  there  is 
in  well-marked  cases  much  depression  or  complete  syncope,  with  other  symp- 
toms of  internal  heemorrhage.  The  physical  symptoms  are  those  of  fluid  iu 
the  pleura  (dulness  on  percussion,  bulging  of  the  intercostal  spaces,  loss  of 
respiratory  murmur),  and  often  metaUic  tinkUng  or  splashing  from  the 
admixture  of  air  with  the  fluid,  and  combined  with  these  often  a  dark  colour 
under  the  skin  of  the  loins,  as  if  from  sugillation  of  the  blood  through  the 
pleura  into  the  intermuscular  spaces.  If  the  patient  seems  to  be  really  hkely 
to  die  from  the  mere  pressure  of  the  blood,  it  is  doubtless  necessary  to  draw 
off  the  fluid  part  with  the  aspirator ;  or  if  this  does  not  give  the  required 
reUef,  to  make  an  incision  and  evacuate  the  semi-coagulated  mass ;  but  suck 
measures  are  hardly  ever  required,  and  are  deprecated  by  many  good  surgeons 
as  interfering  with  the  closure  of  the  wound  m  the  artery,  which  is  favoured 
by  the  pressure  of  the  clot. 

The  occurrence  of  hydrothorax  or  empyema  as  the  result  of  pleurisy  after 
an  injury  is  marked  by  the  same  symptoms,  and  requires  the  same  treatment 
as  when  such  conditions  occur  under  other  circumstances,  for  which  I  must 
refer  to  works  on  medicine. 

The  other  complications  are  much  more  rare,  viz.  lesion  of  the  pericardimn 
and  heart,  injury  to  the  intercostal  arteries,  woimds  of  the  diaphragm,  causing 
laceration  of  the  abdominal  viscera.  As  all  these  injuries  are  much  more 
common  from  other  causes  than  from  fracture  of  the  ribs,  they  are  best 
treated  of  separately. 

Fractures  of  the  ribs  are  not  unfrequently  compound,  i.e.  the  ribs  are 
often  fractured  in  gunshot  and  other  wounds  of  the  chest,  but  the  fracture  of 
the  rib  is  in  these  cases  only  a  subordinate  part  of  a  much  graver  ii^ary« 
wliich  usually  involves  the  lungs,  heart,  or  great  vessels.  The  general  features 
of  such  injuries  will  best  be  understood  from  the  remarks  on  Gunshot  Wounds 
in  a  subsequent  chapter,  and  from  those  which  follow  presently,  on  Pene- 
trating Wounds  of  the  Chest. 


Fracture 
of  crwtal 
cartilageB. 


The  costal  cartilages  may  be  fractured,  although  I  am  not  aware  that  the 
injury  can  be  accurately  diagnosed  unless  one  fragment  overlaps  the  other, 
which  does  occasionally  happen.  Delpech  is  quoted  by  Mr.  Poland  as  saying : 
'  If  the  fracture  takes  place  near  the  sternum  the  internal  fragment  passes 
in  front  and  crosses  the  external ;  the  contrary  when  the  fracture  is  nearest 
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the  rib.'  ^  In  such  cases  it  seems  difficult  to  get  the  fragments  into  their 
proper  position ;  and  as  no  serious  inconvenience  results  from  the  displacement 
it  is  unwise  to  use  any  severe  measures  for  that  purpose.  If  the  fragments 
can  be  manipulated  into  position,  a  bandage  should  be  applied  to  keep  them 
so.  If  not,  I  should  be  disposed  to  leave  them  to  unite  as  they  are.  Mai- 
gaigne  speaks  favourably  of  the  use  of  a  kind  of  truss.  The  injury  is  usually 
repaired  by  bone,  sometimes  by  a  mixture  of  bone  and  cartilage.  (See  page 
130.) 

Fracture  of  the  sternum  rarely  occurs  as  a  separate  injury,  but  it  is  not  Fracture 
very  uncommon  as  a  complication  of  fracture  of  the  spine,  and  it  sometimes  gtemum. 
iLough  rarely  accompanies  fracture  of  the  ribs.  The  rarity  of  fracture  in  a 
\>oue  so  exposed  to  violence  as  the  sternum  testifies  to  the  efificiency  of  the 
protectiou  afforded  to  it  by  the  costal  cartilages,  which  support  it  exactly  hke 
ti)  many  elastic  springs.  The  sternum,  however,  is  sometimes  fractured  by 
direct  violence,  by  indirect  force  (as  in  fracture  of  the  spine),  and  even  by 
iziQscular  action.'  Some  surgeons  seem  to  believe  that  a  frequent  cause  of 
fricture  of  the  sternum  is  the  forcible  impact  of  the  chin  agauist  the  top 
of  the  bone  in  a  violent  bend  of  the  neck.  The  fracture  occurs  generally 
dirough  or  near  the  junction  of  the  first  and  second  pieces  of  the  bone,  and 
«hat  is  called  a  fracture  is  often,  as  Mr.  Bivington  ^  has  shown,  a  true  dislo- 
alien,  there  being  a  regular  diarthrodial  joint  in  tliis  situation.  The  symp- 
toms 8omew*hat  resemble  those  of  fracture  of  a  rib,  and  there  is  not  generally 
mach  difficulty  in  detecting  it  by  manipulation  even  when  there  is  no  dis- 
placement, but  very  commonly  the  upper  fragment  is  found  behind  the  lower, 
it^ving  no  doubt  of  the  nature  of  the  case.  In  fracture  involving  only  the 
>>muni  there  are  rarely  any  visceral  compUcations. 

The  treatment  is  much  the  same  as  for  fracture  of  the  ribs  ;  the  displace- 
Oitut  often  remains  permanent,  but  no  evil  consequences  need  be  feared  from 
r..  uor  is  tlie  accident  in  itself  a  formidable  one.  Longitudinal  fissures  in  the 
-vmam  have  been  dissected  in  the  dead  body,  and  more  rarely  recognised  in 
'It  living  by  the  displacement  of  the  fracture. 

Dislocation  of  the  head  of  the  rib  from  the  spinal  column,  or  of  its  extre-   Dislocation 
'j^ty  from  the  sternum,  or  from  the  cartilage,  can  hardly  be  spoken  of  as  a  ^^  *  «"   • 
*^parate  surgical  injury,  since  it  is  usually  only  a  subordinate  part  of  the  case, 
And  in  any  event  its  treatment  would  be  exactly  the  same  as  that  of  fractured 
nb.    In  Mr.  Lyell  and  Mr.  Poland's  article  in  the  *  System  of  Surgery  *  the 
r^r^tfler  will  find  references  to  the  recorded  cases  of  this  rare  injury. 

Penetrating  wounds  are  such  as  either  open  the  pleural  cavity  only  or  pass  J*®"?" ,. 

•■..i^  deeply,  wounding  the  lungs,  heart,  or  great  vessels.     There  are  no  abso-  woimda. 

•  ::*r  signs  by  which  a  wound  of  the  pleura  only  can  be  distinguished  from  one  ^"^q*"* 

*  f  the  lung,  since  the  passage  of  air  out  of  the  wound  (tramnatopnoea)  is  wound  of 
toiiced  in  wounds  which  terminate  in  the  pleural  cavity.     As  the  parietes  of  ^n^l^ound 
tii^  chest  rise  up  in  inspiration  the  air  finds  its  way  through  the  wound  into  of  the 
ihv  pleural  cavity,  whence  it  is  expelled  into  the  cellular  tissue  (emphysema),  or  ^^l^J^ 
through  the  wound  (traumatopnoea)  in  expiration.^     However,  when  the  lung 

'  *  Sy*t.  of  Surg/  3rd  ed.  vol.  i.  p.  810. 
*  LyelU  in  'Synt.  of  Surg.'  3rd  ed.  vol.  i.  p.  812. 
'  •  Xed.-Chir.  Tnns.'  vol.  Ivii.  p.  101. 

'  5il*too  givM  four  conditions  under  which  emphysema  may  occur  :  1.  In  a  wound  of 
f  '  lui|?  with  external  wound.     The  air  paMies  during  inspiration  into  the  pleural  cavity 
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is  also  wounded  the  expelled  air  is  usually  churned  up  with  the  blood  in  the 
lung  into  a  fine  bloody  froth,  the  absence  of  which  sign  in  a  penetrating  wound 
encourages  the  hope  that  the  pleura  only  is  wounded.  Exploration  with  tlie 
finger  or  probe  is  only  permissible  when  there  is  good  reason  for  suspecting  that 
a  foreign  body  is  lodged  in  the  wound.  Heemoptysis  may  be  present  to  a 
certain  extent  when  the  lung  is  not  wounded,  and,  on  the  other  hand,  it  may  be 
(though  it  rarely  is)  absent  when  the  weapon  has  passed  into  the  lung.  These 
remarks  apply,  however,  of  course  rather  to  small  punctures  than  to  free 
wounds  of  the  lung,  the  nature  of  which  is  usuaUy  obvious  enough.  In  the 
graver  cases  of  wound  of  the  lung  much  air  and  blood  will  be  effused  into  the 
pleura,  and  blood  will  also  be  extravasated  into  the  tissue  of  the  lung  itself ,  so 
that  the  patient  is  menaced  with  death  both  from  apnoea,  the  result  of  pressure 
on  the  lung,  and  syncope,  caused  by  loss  of  blood  and  shock.  The  chief 
danger  in  wound  of  the  lung,  according  to  Mr.  Le  Gros  Clark,  is  in  the  early 
loss  of  blood :  '  if  this  peril  be  sur>'ived,  tlie  risk  of  fatal  inflammation  would 
appear  to  be  less  under  favouring  conditions  than  might  be  anticipated  *  (op. 
cit.  p.  217). 

All  penetrating  incised  wounds  of  the  chest,  not  involving  fractiu*e,  shouhl 
be  closed  at  once,  after  the  removal  of  any  foreign  substance,  and  it  is  a  good 
practice  in  the  severer  cases,  and  those  in  which  the  lung  is  beheved  to  be 
wounded,  to  strap  the  chest  and  apply  ice  externally.  The  collapse  should 
not  be  interfered  with  at  first,  unless  it  be  so  severe  that  it  threatens  to 
prove  fatal.  The  patient  should  be  kept  perfectly  quiet  and  very  cool.  In 
fact,  the  object  of  the  surgeon  should  be  to  avert  haemorrhage.  In  reaction 
as  the  pulse  rises  bleeding  may  be  indicated,  and  afterwards,  when  inflamma- 
tion threatens  or  has  commenced,  the  treatment  already  described  must  he 
pursued  (p.  199). 

Wounds  of  the  Imig  under  favourable  circumstances  and  in  healthy  persons 
unite  rapidly,  and  the  prognosis  is  by  no  means  desperate.  It  need  hardly  be 
said  that  if  dyspnoea  seems  to  be  excited  or  kept  up  by  the  collection  of  air  or 
blood  in  the  pleura,  the  surgeon  may  find  it  necessary  to  reopen  the  wound  in 
order  to  give  it  exit. 

Hernia  of  Pneumocele,  or  the  protrusion  of  a  portion  of  the  lung  through  the  wound* 

the  lung,      takes  place  either  immediately  on  the  accident  (primary),  or  after  an  inter\*al 
(consecutive). 

Primary  hernia  of  the  lung,  when  the  protruding  lung  is  exposed  by  a 
wound,  forms  a  globular  mass,  varying  in  size  from  a  marble  to  a  cricket-balL 
Its  dark  colour,  shining  surface,  and  crepitating  feel  sufficiently  indicate  its 
nature,  and  distinguish  it  from  a  protrusion  of  the  omentum  which  has 
sometimes  been  obser\'ed  in  the  lower  intercostal  spaces.  If  recent,  and  if 
it  can  be  reduced  without  violence,  this  should  be  done,  the  tissues  of  the 
wound  which  constrict  the  neck  of  the  protrusion  being,  if  necessary,  divide<U 
in  order  to  allow  of  the  easy  return  of  the  Imig  into  the  thoracic  cavity,  when 

from  the  oik'u  air-crlls  and  from  the  outer  air  through  the  wound,  and  in  expiration  i"* 
pressed  out  through  the  wuund  or  into  the  cellubir  tissue.  2.  In  a  wound  p<«netratinc  thf 
pttrietAl  pleura  Imt  not  the  viN>'ra),  if  there  in  any  impediment  to  the  free  paKsage  of  the  air 
out  again  through  the  wuund.  3.  In  wound  of  the  lung  without  external  wound,  at*  in 
fnicturu  of  the  ril>s.  4.  In  rupturt*  of  the  lung  without  injury  to  the  visceral  pleum  the  lur 
may  be  extravawiteil  between  the  lobulen  of  the  lung,  catuting  emphy8ema  at  the  root  of  tl'.» 
lung,  which  extemlM  into  the  lower  part  of  the  neck.  [I  ainnot  rememlvr  ever  mM»ing  th"» 
accident.]  In  rupture  of  the  lung  without  injury  to  the  parietal  pleura  pneumothorax  «>!! 
occur,  but  no  emphysema.     (*  N^luton,  *  i'ath.  Chir.'  vol.  iii.  p.  447.) 
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the  wound  is  to  be  united.  But  if  some  time  have  elapsed,  and  the  lung  be 
altered  in  structure,  no  attempt  at  reduction  should  be  made,  nor  is  any  other 
mechanical  interference  permissible — the  herniated  lung  must  be  allowed  to 
sloogh  off.  Some  surgeons  think  it  better  to  tie  a  ligature  round  the  herniated 
portion,  which  may  afterwards  be  removed  if  it  be  thought  advisable,  when 
the  protruded  part  has  contracted  adhesions  to  the  parietes.^ 

Primary  hernia  of  the  lung  takes  place  also  beneath  the  skin  in  cases  of 
extensive  fracture  of  the  parietes  of  the  chest  accompanied  by  free  laceration 
of  the  soft  parts.  In  such  cases  it  is  useful  to  repress  the  protrusion  by  a 
earefolly  applied  pad. 

Consecutive  hernia  takes  place  after  the  wound  has  cicatrised,  so  that  the 
hmg  is  covered  by  skin  or  cicatrix.  It  forms  a  globular,  elastic  tumour,  which 
falls  in  during  inspiration,  disappears  in  holding  the  breath,  and  swells  in 
expiration,  and  particularly  in  coughing.'  On  manipulation  it  crepitates,  and 
auscultation  detects  a  harsh-toned  vesicular  murmur. 

Nothing  can  be  done,  beyond  protecting  it,  if  it  seems  necessary,  from  any 
ioeidental  injury  by  adjusting  a  concave  shield  over  it.  This  will  also  obviate 
any  chance  of  the  increase  of  the  protrusion. 

Foreign  bodies  which  are  lodged  in  a  wound  of  the  chest  must  be  extracted  Foreign 
It  once,  and  many  histories  testify  to  the  possibiHty  of  recovery  even  after  com-  ^!j*^  j^ 
plete  perforation  of  the  thorax  by  a  very  voluminous  foreign  body,  as  in  the  the  thurax. 
reiebrated  preparation  in  the  College  of  Surgeons'  Museum,  from  a  man  who 
bred  ten  years  after  having  a  gig-shaft  run  through  his  chest  from  one  side  to 
the  other.  And  hfe  is  not  incompatible  even  with  the  permanent  lodgment  of 
I  foreign  body,  as  in  Velpeau's  case  of  a  man  who  hved  fifteen  years  with 
part  of  a  fencing-foil  in  his  chest,  which  had  entirely  traversed  the  thorax,  the 
point  being  implanted  in  the  spine,  the  broken  end  fixed  in  one  of  the  ribs,  and 
the  weapon  itself  buried  in  the  lung,  where  it  was  surrounded  by  calcareous 
deposit.'  But  such  exceptional  cases  as  this  do  not  invalidate  the  general  rule 
that  foreign  bodies  should  be  removed  at  once  whenever  it  can  be  done  with* 
oat  too  great  risk.  Sometimes  the  foreign  body  (usually  a  bullet)  drops  into 
the  pleura,  and  thus  may  entirely  escape  detection,  though  in  some  such  cases 
tbe  rabstance  has  been  found  by  a  probe,  and  has  been  extracted  either  by  a 
pair  of  forceps  or  by  direct  incision.  If  the  foreign  body  be  left  in  the  pleura 
it  will  probably  produce  death  by  pleurisy  and  empyema,  though  it  is  certainly 
ziot  impossible  that  it  might  become  encysted. 

■ 

*  Sm»  a  chm?  very  clearly  and  succinctly  described  in  '  Med.-Chir.  Tran.**.'  vol.  xx.  p.  378, 
'jj  Mr.  Funic*. 

*  Thift  i»  the  usual  account  in  the  present  day  of  the  changes  in  volume  iu  herniated  lung 
^'innn  the  movements  of  respiration.  8ee  N^laton,  '  Path.  Chir.'  vol.  iii.  p.  463 ;  '  Syst.  of 
^irf^:  3rtl  ed.  vol.  i.  p.  827.  But  Mr.  Le  Gros  Clark  (op.  cit.  p.  206),  in  relating  a  case  of 
[•nmarr  hernia  of  the  lung  with  fracture  of  the  ribs,  distinctly  observed  that  *at  each 
f-«|»tntion  a  large  tumour,  of  the  size  of  the  doubled  fist,  presented  itself  l>eIow  th9 clavicle ; 

>A«i  fhis  dinappeared  at  each  expiration,  leaving  a  deep  depression.'    N^Iaton  gives  a  mecha- 

■ '•oU  explanation  of  the  falling  in  of  the  herniated  lung  during  inspiration  which  does  not 

•ppesr  to  me  quite  clear.    He  says :  *  During  the  dilatation  of  the  chest  the  portion  of  lung 

•ituated  out<«ide  is  not  able  to  participate  in  the  distension  of  the  viscus  contained  in  the 

canty'  [but  query  why  ?]  'and  as  there  is  a  tendency  to  a  vacuum  in  the  intrathoracic  part 

'  f  the  oi^an,  if  the  hernia  is  reducible  it  enters  the  chest ;  if  not  it  empties  itself  completely. 

ThAr  re%ttlt.«,'  he  adds,  '  are  confirmed  by  accurate  observation,  but  are  contrary  to  what  is 

t'»utid  in  author?!.'     We  must  conclude  that  both  conditions  are  found.     I  saw  a  case  many 

}*^ut  ai^o.  in  which,  if  I  can  trust  my  memory  (for  I  cannot  now  find  the  notes),  the  move> 

a*^st«  Were  as  described  in  the  t^xt. 

•  'Syst,  of  Surg.*  3rd  ed.  vol.  i.  p.  836. 
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Wound*  of 
the  medias- 
tinum, pe- 
ri CArdium, 
and  heart. 


I'aracen- 
t€«iii  peri- 
cardii. 


Ill  some  cases  weapons  have  penetrated  the  mediastinum  without  wound- 
ing any  important  parts,  and  in  still  rarer  cases  the  pericardium  has  been 
wounded,  and  yet  the  heart  has  escaped  injury ;  *  but  no  diagnosis  can,  I  think, 
be  made  between  the  latter  injury  and  that  in  which  the  heart  is  also  wounded. 

The  83anptoms  of  woimd  of  the  heart  are  chiefly  those  of  acute  internal 
haemorrhage,  which  usually  proves  rapidly  fatal.  There  is  a  peculiar  tremor 
about  the  heart,  with  intermittent  small  pulse ;  and  there  is  also  a  peculiar 
undulous  crepitation  and  bruit  accompanying  the  heart's  action,  and  due  to' 
the  blood  effused  around  it  into  the  sac  of  the  pericardium.  The  position  of 
the  wound,  and  the  severe  symptoms  which  accompany  it,  are  the  only  tests 
of  the  reality  of  the  injury  to  the  heart  itself. 

Death  is  the  ordinary  but  not,  as  it  seems,  the  inevitable  consequence  of 
wound  of  the  heart.  The  wound  usually  proves  fatal  by  hemorrhage  into  the 
pericardium,  the  blood  collecting  about  the  heart  and  impeding  its  motion ;  or 
in  <case  of  a  free  opening  into  one  of  the  cavities  the  mechanism  of  the  heart 
may  be  destroyed,  the  blood  passing  so  freely  out  of  the  heart  that  its  pumping 
action  is  suspended.'  A  wound  of  the  heart  may  also  prove  fatal  at  once  by 
the  '  shock  '  to  the  heart  or  subsequently  by  pericarditis,  or  from  some  of  the 
many  complications  of  penetrating  wounds  of  the  thorax.  But  there  seems 
no  question  that  in  man  and  other  warm-blooded  animals  wounds  of  the  heart 
do  not  always  prove  fatal.  Animals  have  been  dissected  in  whom  foreign 
bodies  have  been  found  which  had  been  lodged  for  years  in  the  substance  of 
the  heart,  and  others  who  bore  the  plainest  marks  of  old  scars.  Nor  are  similar 
cases  by  any  means  so  uncommon  as  is  sometimes  supposed  in  the  human 
subject.  Fischer  has  recorded  452  cases  in  which  wound  of  the  heart  or  peri- 
cardium was  diagnosed,  and  out  of  these  72  recovered,  and  the  diagnosis  was  in 
86  cases  verified  to  the  satisfaction  of  the  surgeon  by  post-mortem  examination. 

In  a  case  the  preparation  of  which  is  in  the  Museum  of  St.  George's 
Hospital,  the  symptoms  were  at  the  time  ill-marked,  though  the  heart  was 
perforated :  the  bayonet  having  passed  through  the  wall  of  the  left  ventricle 
and  opened  its  cavity.  The  patient  was  a  yomig  man,  a  Volunteer,  who 
accidentally  fell  on  his  bayonet.  He  withdrew  the  weapon,  ran  a  short  distance, 
and  then  fainted.  When  seen  at  the  Nottingham  Hospital,  an  hour  after- 
wards, he  bore  traces  of  great  loss  of  blood  internally,  but  this  seemed  chiefly 
in  the  left  pleura,  from  which  a  pint  and  a  half  of  blood  was  drawn  off  next 
day.  On  the  day  after  the  accident  pericardial  friction  was  detected.  He 
hved  four  days.' 

*  The  treatment,'  says  Mr.  Poland,  *  will  be  mamly  directed  to  prevent  and 
arrest  internal  haemorrhage,  by  absolute  repose,  local  and  general  employment 
of  cold,  and  early  venisection  to  reUeve  the  heart :  *  and  he  also  recommends 
the  internal  use  of  belladonna  and  digitahs. 

Paracentesis  of  the  pericardium  has  been  contemplated  in  wounds  of  the 
heart  in  order  to  disembarrass  the  heart  of  the  effused  blood,  but  has  never  been 
performed  for  that  cause.  It  has,  however,  been  occasionally  resorted  to  when 
effusion  into  the  pericardium,  the  result  of  disease,  could  be  distinguished  to 

•  On  thiH  Bubjt'ct  consult  FiK'her,  Uel>c»r  die  Wunden  des  Hctzi'H.h  und  dea  Heral»eutcl% 
Lan^onI)eck*H  '  Archiv,*  1868. 

•  Mr.  Li»  Onw*  (Mark  dewril»o«  and  fipirt's  a  most  interesting  ai**  of  Imllot-iround  of  the 
heart,  in  which  the  man  snrviTtHl  fourteen  dajiw,  though  there  was  a  transTertie  laoention  nn 
inch  in  length  in  the  right  ventricle  m^r  it»  root,  and  the  tricuspid  Talve  wh.*i  also  lacemti^l 
(op.  cit,  p.  250). 

•  'Meil.  Tinie«  and  (»az/  1863,  vol.  ii.  p.  487.  St.  (leorge's  Ho»ipital  Museum,  scr.  ri. 
Xo.  224. 
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such  an  extent  as  seemed  likely  to  prove  fatal.  The  operation  is  b^st  performed 
in  the  fourth  or  fifth  intercostal  space,  just  to  the  left  of  the  sternum,  in 
exactly  the  same  manner  as  paracentesis  of  the  pleura,^  or  the  parts  may  be 
dissected  until  the  distended  pericardium  is  exposed.  In  a  case  recently  pub- 
lished,' the  operation  is  thus  described  :  *  A  fold  of  skin  having  been  raised 
over  the  fifth  intercostal  space,  an  incision  a  little  more  than  an  inch  long 
was  made  parallel  to  the  ribs,  in  the  centre  of  the  space,  commencing  about 
two-fifths  of  an  inch  to  the  left  of  the  sternum.  The  layers  of  muscle  were 
then  carefully  divided,  and  an  elastic  dilatation  was  felt,  which  resisted  a  little 
auder  pressure,  while  the  impulse  of  the  apex  of  the  heart  could  be  indis- 
tinctly perceived.  A  puncture  having  been  made  in  this,  the  point  of  a  small 
trocar  was  introduced,  and  about  10  ozs.  of  fiuid  were  removed,  with  imme- 
diate relief/ 

Two  cases  are  now  on  record  in  which  a  purulent  collection  diagnosed  Evacuation 
as  having  been  contained  in  the  pericardial  sac  has  been  evacuated  by  a  free  the^pericar- 
iucision,  washed  out,  and  drained  with  complete  recovery.      A  paper  by  diumby 
Dr.  S.  West,  recently  read  before  the  Eoyal  Med.  and  Chir.  Soc.,^  records  one 
of  these  cases,  and  gives  the  statistics  of  the  operation  of  paracentesis  peri- 
cardii up  to  the  date  of  publication. 


Many  great  vessels  may  be  wounded  in  the  cavity  of  the  chest,  but  the  only  Wounds  of 
cMes  which  need  engage  our  attention,  since  they  are  the  only  ones  suscepr  mamVimf 
tibie  of  definite  diagnosis  and  treatment,  are  the  wounds  of  the  internal  mam-  and  inter- 
marr  and  of  the  intercostal  arteries,  and  these  are  very  rare,  at  any  rate  as  sub-  geia. 
«tantive  injuries.     It  is  possible  that  an  intercostal  artery  may  be  occasionally 
injured  in  fracture  of  the  ribs,  but  I  am  not  aware  that  this  has  been  proved 
bv  dissection.     The  internal  mammary  artery  may  be  wounded  in  any  of  the 
first  three  spaces  by  a  stab-wound  on  either  side  of  the  sternum  without  any 
divigion  of  the  costal  cartilages.     Below  the  fourth  costal  cartilage  it  is  said 
that  it  can  only  be  divided  by  section  of  the  cartilage,  and  in  more  than  half 
the  cases  that  have  been  noted  the  costal  cartilage  has  also  been  cut.^    An 
iriery  laid  open  through  a  wound  of  so  dense  a  structure  as  the  costal  cartilage 
can  hardly  be  brought  into  view.    When  the  artery  is  wounded  in  any  of  the 
upper  three  intercostal  spaces  it  may,  according  to  M.  Tourdes,  be  tied  by 
direct  incision. 

The  intercostal  artery  may  be  wounded  in  paracentesis  or  in  a  punctured 
vound  or  gunshot  injury,  and  it  may  be  perfectly  impossible  to  secure  it  in 
consequence  of  its  remote  position  as  well  as  the  retraction  of  its  divided  ends. 

It  is  not  easy  in  either  case  to  distinguish  the  source  of  the  bleeding,  though 
there  would  be  less  doubt  in  the  case  of  the  internal  mammary  artery  than  in 
that  of  the  intercostal.  The  symptoms  of  bleeding  from  the  latter  differ  but 
little  from  those  of  haemorrhage  from  a  wound  of  a  vessel  in  the  lung,  for  in 
iccjdental  injuries  at  least  (as  distinguished  from  surgical  operations)  the  lung 
u  in  all  probabiUty  wounded.  The  main  diagnostic  sign  is  the  effect  of 
preasure  with  the  finger  introduced  into  the  wound,  which  may  be  enlarged 
for  the  purpose.     It  has  also  been  proposed  to  introduce  a  strip  of  card  or  a 

'  (>n  paraoentesui  of  the  pericardium  see  AUbutt,  in  '  Lancet/  June  12,  1869. 

*  'I/mkL  Med.  Record/  May  5,  1876,  p.  276. 
"  'Brit.  Hed.  Jonm/  April  28,  1883. 

*  5W  ToanlM,  *  Annale»  d'Hjgiine  Publique/  vol.  xlii.  p.  166,  where  summary  notes  are 
e  Tfn  cif  eleven  cnses :  in  five  of  which,  however,  the  diagnosis  was  not  verified  by  poHt^ 
ixfTtem  eiaminatioD.  Thi.s  author  insistji  strongly  on  the  neecssity  of  ligature  of  this  vessel 
vhrD  woaoded,  but  I  am  not  aware  that  the  operation  has  ever  really  been  practised. 
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thin  spatula  into  the  wound,  and  judge  of  the  source  of  the  hflBmorrhage  bv 
seeing  on  which  side  of  the  card  the  blood  runs  down.  If  the  card  is  intro- 
duced into  the  pleura  beneath  the  intercostal  artery,  it  is  clear  that  if  that 
artery  be  the  source  of  the  bleeding  the  blood  will  run  along  the  outside  of 
the  card,  and  if  the  bleeding  be  from  the  lung,  along  its  inside. 

The  treatment  of  wounds  of  either  of  these  vessels  has  generally  been 
unsatisfactory.  There  are,  indeed,  some  cases  in  which  the  surgeon  can  tie 
the  wounded  artery,  but  they  are  exceptional.  In  other  cases  it  may  be  possible 
to  keep  up  pressure  by  the  fingers  of  a  relay  of  skilled  assistants  long  enough 
to  avert  death  by  hemorrhage :  or  possibly  the  plan  of  uncipression  recom- 
mended by  Signor  Yanzetti  might  find  its  use  here  (see  page  98) :  or  an  oval 
sponge  on  a  ligature  might  be  introduced  into  the  wound  so  shaped  that  when 
it  swells  up  it  will  not  come  out  of  the  opening  when  tlie  hgature  is  drawn 
outwards,  but  will  make  pressure  outwards  on  the  bleeding  vessel.  Many 
good  surgeons,  however  (as  Larrey,'  in  the  case  of  the  internal  mammary,  and 
Assalini  in  that  of  an  intercostal  artery),  think  that  the  patient  has  on  the 
whole  a  better  chance  of  recovery  if  the  wound  is  simply  closed,  and  coagula- 
tion is  trusted  to  to  repress  the  haemorrhage,  paracentesis  being  performed 
if  the  blood  accumulates  in  the  pleura  '  to  such  an  extent  as  to  threaten  life. 

The  heart  is  sometimes  ruptured  even  in  cases  where  there  is  no  direct 
injury  to  the  chest.  Thus,  in  the  case  of  a  mason's  boy  who  fell  from  the  roof 
of  St.  George's  Hospital  and  was  killed  on  the  spot,  among  other  fatal  lesions 
the  septum  ventriculorum  of  the  heart  was  found  ruptured  without  any  other 
injury  of  the  chest.  But  such  lesions  hardly  come  within  the  range  of  practical 
surgery. 

In  severe  contusions  of  the  chest  (and  usually  from  the  passage  of  a 
carriage  wheel  over  it)  the  lung  is  sometimes  lacerated  without  the  chest- walls 
sustaining  any  visible  injury.  Doubtless  at  the  time  of  the  accident  the  glottis 
is  spasmodically  closed,  and  then  the  lung  is  torn  between  the  force  impressed 
on  it  through  the  chest- walls  and  the  resistance  of  the  air  confined  in  tlie 
bronchi.  The  injury  may  be  diagnosed  when  the  visceral  pleura  is  also 
ruptured  ;  but,  I  should  think,  not  otherwise.'  The  symptoms  in  that  case 
will  be  hydropneumothorax  (dulness  at  the  lower  part  of  the  chest,  sonorous 
resonance  at  the  upper,  and  metaUic  tinkhng,  possibly  with  splashing  on 
succussion),  and  at  the  same  time  dyspnoea,  haemoptysis,  and  sometimes 
subcutaneous  emphysema,  without  any  fracture  of  the  ribs.  The  accident  is 
much  more  likely  to  occur  in  childhood,  from  the  elasticity  of  the  chest- walls. 
The  treatment  is  directed  to  avoid  and  combat  the  resulting  infianunation,  as 
in  any  other  severe  injury  of  the  chest,  and  there  can  be  no  doubt  tliat  some 
cases  end  in  recovery.^ 

The  present  seems  the  best  place  to  introduce  a  description  of  the  opera- 
tion of  paracentesis  thoracis,  or  thoracentesis. 

*  Larrey  spealcM  thiw :  *  It  is  mnch  better  to  learc  h»niorrhapre  from  the  intrrrof^al  nr 
internal  mammary  artery  to  nature.  The  wound  lieinf?  cIoj^hI,  the  blood  accnmulate*  in 
the  thorax,  and  the  hmj?,  no  lonfjer  compresswl  by  tho  air,  diliiteai  again  and  filU  up  ihe 
cavity.'—*  Clin.  Chir.'  vol.  ii.  p.  181. 

*  In  wounds  of  the  iuternHl  mammary,  low  down,  even  the  pericanlium  may  Im*  o|)ene«l 
and  may  be  filled  with  blood. 

■  S<»e,  however,  alwve  (p.  202,  footnote).  N^latonV  oWrvations  on  the  occiirw^nw*  of 
emphysema  at  the  root  of  the  neck  in  ca^es  of  laceration  of  the  tifwue  of  tho  lung  without 
rupture  of  the  visceral  pleura. 

*  The  chief  authority  on  this  subject  is  M.  Gossvlin's  elaliomtc  article  in  the  flrj»t  volume 
of  the  *  M^m.  de  la  Soc.  de  Chir.  de  Paris.* 
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Tapping  the  chest  is  a  very  simple  operation,  and  one  which  has  now  be- 
come so  fiamiliar  that  it  is  often  performed  by  students  or  junior  practitioners. 
In  iact,  with  some  simple  precautions,  it  involves  little  risk  of  its  own.  At 
the  same  time,  when  performed  on  account  of  disease,  or  when  the  contents  of 
the  chest  are,  from  previous  disease,  in  unnatural  relations  to  each  other,  it  is 
not  either  so  simple  or  so  harmless.  The  obj  ects  of  the  operation  are  to  evacuate 
fiaid  from  the  pleural  cavity  without  injuring  the  intercostal  vessels,  the  lung, 
or  the  diaphragm  ;  to  avoid  the  entrance  of  air  in  place  of  the  fluid  removed ; 
and  to  do  this  without  any  lesion  of  the  lung  due  to  the  change  in  the  conditions 
of  atmospheric  pressure  which  may  be  caused  by  emptying  the  fluid  out  of  the 
pleara. 

In  order  to  fulfil  these  several  indications  the  first  thing  is  to  make  sure 
that  there  is  really  fluid  in  the  pleura  at  the  point  selected  for  tapping ;  by 
percussion,  giving  dulness ;  by  auscultation,  showing  the  absence  of  respiratory 
mnrmnr ;  by  the  change  in  the  shape  of  the  intercostal  spaces,  bulging  outwards 
from  the  pressure  of  the  contained  fluid,  instead  of  being  concave,  as  in  the 


Fk.  il  The  Anpiiator.  a.  The  perfonted  needle  or  Bharp-poioted  caniila,  which  1b  iotrodnced  into  the  ool- 
iMtiflo  of  flnid.  It  oommanicateB  with  the  bottle,  4,  by  means  of  an  indiambber  tabe,  which  is  tnter- 
reited  at  ^  by  a  portion  erf  gUun  tabing,  so  that  the  nature  of  the  flnid  eracuated  can  be  jndged  of  at 
onre,  tuA  the  cannla  either  plunged  deeper  or  withdrawn.  When  the  handle,  ^  is  in  the  poBition  shown 
la  the  flgme  the  commnnication  between  the  canula  and  the  bottle  is  closea.  The  bottle  is  then  ex- 
^a«ted  of  air  by  means  of  the  pump,/.  When  c  is  moyed  to  </,  the  canula-tnbe  Is  opened,  e  is  the 
vwte-tabe  of  the  bottle,  and  is  closed  by  a  button  at  e.  In  using  the  aspdiator  the  Tocnum  is  formed, 
md  the  handle,  e,  is  kept  in  the  position  shown  till  the  canula  has  been  introduced  into  the  fluid,  then  it 
■  tamed  to  4^,  awl  the  flnid  Alls  the  bottle.  If  there  is  still  more  fluid,  the  handle  is  turned  back  to  e, 
tl«  waete-]iipe  opened,  and  the  fluid  emptied  out  of  the  bottle,  which  is  then  again  exhausted,  and  the 
faaaiUe  turned  back  to  <f.    This  is  one  of  the  simplest  of  the  many  forms  of  the  aspirator. 

'•moral  condition  ;  by  the  increased  measurement  of  the  afiected  side  of  the 
thorax,  and  by  the  displacement  of  viscera,  particularly  the  heart.  The  next 
thing  is  to  make  the  opening  near  the  upper  border  of  the  lower  rib,  since  the 
nttin  intercostal  vessels  run  near  the  lower  border  of  the  upper  rib.  The  best 
pUn.  I  think  (unless  the  parietes  of  the  chest  are  unusually  thin),  is  to  make  a 
>A!ji%t  puncture  on  the  lower  rib,  put  a  finger-nail  into  the  puncture,  and  enter 
the  trocar  above  the  finger-nail.  The  shape  of  the  trocar  seems  of  little 
Qumient.  The  lung  can  hardly  be  injured  if  there  is  plenty  of  fluid  below  the 
trocar.  The  diaphragm  is  avoided  by  not  going  too  low.  A  favourite  seat  for 
ptneentesis  is  in  the  fifth  or  sixth  intercostal  space,  and  just  in  front  of  the 
uifi^e  of  the  scapula,  where  the  intercostal  spaces  are  at  their  broadest.  The 
c^ntrance  of  air  may  be  best  prevented  by  using  an  exhausting  syringe.  One 
ttthioned  like  a  stomach-pump  was  in  use  many  years  ago,  and  acted  very  well. 
At  present  Dieulafoy*s  aspirator  is  more  commonly  employed,  and  certainly 
Answers  its  purpose  admirably.    But  in  tapping  the  chest  it  must  be  recollected 
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that  if  fluid  is  to  be  removed  and  no  air  is  to  replace  it,  this  is  only  mechanic- 
aUy  possible  on  the  condition  that  the  lung  shall  rise  up  to  take  the  pla<;e 
of  the  fluid ;  for  the  only  other  way  in  which  the  vacuum  could  be  filled  would 
be  by  the  bulging  inwards  of  the  chest  walls.*  But  in  ordinary  circumstance^; 
the  parietes  cannot  yield  to  any  appreciable  extent.  Now,  if  the  lungs  are 
bound  down  by  adliesions,  and  attempts  to  exhaust  the  fluid  are  made  with 
considerable  force,  the  atmospheric  pressure,  acting  through  the  air-passages  on 
the  tissue  of  the  lungs,  is  no  longer  balanced  by  the  pressure  of  the  parietes, 
and  the  tissue  of  the  lungs  is  forcibly  thrust  towards  the  pleura  by  the  air 
inside  them,  to  their  great  detriment.  Instances  are  not  wanting  in  which  the 
lungs  have  thus  been  torn.  Too  forcible  suction  applied  to  the  vascular  false 
membranes  which  often  occupy  the  pleural  cavity  in  these  cases,  may  also 
give  rise  to  htemorrhage  into  the  pleura.  Therefore  the  attempt  to  withdraw 
the  fluid  without  the  admission  of  air  should  not  be  persevered  in  if  there  is 
much  resistance.  And  I  cannot  say  that  I  am  myself  convinced  of  the  great 
danger  of  the  admission  of  air  in  thoracentesis.  Much  difference  of  opinion 
exists  on  the  subject.^ 

The  patient  should  sit  across  the  bed,  supported  by  an  assistant,  and  as 
the  fluid  escapes  he  should  be  lowered  nearer  the  horizontal  position,  the 
assistant  keeping  his  hands  on  the  two  sides  of  the  chest.  As  soon  as  the 
fluid  begins  to  stop  it  is  better  to  withdraw  the  trocar,  closing  the  opening  at 
once  with  the  finger  and  then  with  strapping,  and  restoring  the  patient 
to  the  horizontal  position. 

When  the  fluid  is  purulent,  especially  if  mixed  with  flakies  of  solid  sub- 
stance, it  seems  better  to  make  a  small  incision  along  the  upper  border  of 
the  rib.     This  is  conveniently  done  by  pimcturing  the  pleura  with  a  grooved 
needle,  along  the  groove  of  which,  when  the  pus  has  been  found,  a  small  knife 
can  be  passed.     In  some  cases,  and  especially  when  the  matter  is  putrid,  a 
second  incision  should  be  made  lower  down  in  the  pleural  cavity,  through 
which  a  drainage-tube  can  be  passed  from  the  original  opening,  and  tlie 
Rejection      cavity  washed  out  with  some  disinfectant,  as  carbolic  lotion,  Condy 's  fluid,  or 
of  riu'^^*""   Tinct.  lod.  sufficiently  diluted.     Latterly  it  has  become  rather  common,  in 
cases  of  fistula  after  the  operation  for  empyema,  to  resect  a  portion  of  one  or 
two  ribs  with  a  view  of  making  a  freer  opening  for  the  discharge  and  possibly 
of  allowing  the  thoracic  parietes  to  collapse  or  come  down  upon  the  cavity. 
The  operation  seems  free  from  serious  danger,  and  is  well  worth  trying  in 
cases  of  chronic  empyema  where  the  opening  shows  no  tendency  to  heal.     The 
periosteum  should  be  carefully  rasped  off  the  portion  of  bone  to  be  removed,  and 
with  this  membrane  the  intercostal  vessels  and  nerves  will  be  raised.'   I  have 
only  had  occasion  to  resect  portions  of  a  rib  in  one  case,  in  which  it  became 
necessary  to  repeat  the  operation,  and  then  it  fully  answered  my  expectations. 
I  removed  on  the  first  occasion  about  an  mch  of  one  rib  ;  but  the  opening 
soon  contracted  so  much  that  I  was  obliged  to  remove  another  portion.     In 
other  cases  parts  of  several  ribs  have  been  excised,  and  it  has  been  recom- 
mended to  remove  the  thickened  and  unyielding  false  membrane  which  in 
some  cases  is  found  coating  the  pulmonary  pleura. 

*  Tlu*  (liapliniprm  no  do!il»t  might  I*  piLshM  upwnnls  to  M>me  extent.  Imt  thij»  onn  l»r  «»f 
little  account. 

»  Sec  H  ctMjtrovcwy  in  the  'Brit.  Mini.  Journtil '  (1871,  vol.  i.)  Wtwivn  Dr.  Fuller,  Vr. 
Playfair,  Dr.  DtJUf^las  Powell,  and  other*,  iw«  to  the  powiliility  of  prerenting  the  entmnct'  of 
air  into  the  pleuni  in  juimcentesis,  and  txn  to  the  im]x)rtancv  uf  doing  »o,  if  |M>M«iMe. 

»  '  I»n<l.  MimI.  Record,*  1880,  p.  252. 
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CHAPTER  Xn. 

INJURIES   OF   THE   ABDOMEN. 

Blows  on  the  abdomen  are  always  to  be  regarded  with  some  apprehension.  Contu- 
They  often  produce  a  good  deal  of  immediate  shock,  even  when  no  permanent  **°"** 
ill-effects  follow.  That  a  severe  blow  on  the  epigastrium  may  destroy  life  by 
mere  shock,  without  any  visible  lesion,  is  an  old  doctrine  which  cannot  be  said 
to  be  exploded,  although  Mr.  Pollock  has  shown  that  much  of  the  evidence  on 
Thich  it  rests  is  highly  unsatisfEictory.^  If  the  fact  is  true  its  explanation 
:•:  probably  to  be  sought  in  some  direct  effect  on  the  great  S3rmpathetic  system 
around  the  semilunar  gangUa,  analogous  to  'concussion'  of  the  other  great 
nerrous  centres.  But  the  event  is  unquestionably  a  very  rare  one,  and  its 
treatment  would  resolve  itself  into  that  of  collapse  (see  p.  108).  The  more 
formidable  immediate  dangers  in  contusions  of  the  abdomen  are  rupture  of  one 
f  the  abdominal  viscera,  or  laceration  of  the  peritoneum,  followed  by  acute 
Itritonitis,  or  by  chronic  peritonitis,  or  suppuration  in  or  beneath  the  abdo- 
■jiin&I  walls.*  Cases  where  there  is  no  symptom  of  visceral  lesion,  but  where 
•lit  blow  has  been  severe,  and  the  pain  is  great  or  extravasation  extensive, 
^I'Oold  be  watched  with  much  care.  The  bowels  should  be  kept  inactive  for 
'^veral  days  by  doses  of  opium  proportioned  to  the  amount  of  pain,  warm 
fomentations  sprinkled  with  laudanum  or  turpentine  should  be  applied  over 
the  belly,  or  leeches  to  the  painful  part ;  and  all  distension  of  the  intestines 
«Loaid  be  sedulously  avoided,  the  patient  being  kept  on  meagre  diet  given  in 
•-rv  small  quantity,  at  short  intervals.  If  peritonitis  comes  on  it  must  be 
*'*«ted  according  to  the  general  symptoms  and  the  patient's  state  of  health. 
L.&U  cases  opium  is  to  be  given  by  the  mouth,  or  morphia  injected  sub- 
'^Uneoufily ;  in  cases  of  sthenic  inflammation  I  entertain  no  doubt  of  the 
'"•od  effects  of  mercury ;  and  in  such  cases  free  bloodletting  is  very  advan- 
ta^^os—twenty  or  thirty  leeches  to  the  abdomen,  repeated  if  necessary — or 
"Vt-n  Teiupsection.  In  cases  of  low  diffuse  suppuration  (whether  internal  or 
"tternal  to  the  peritoneal  cavity),  with  quick  weak  pulse,  vomiting,  tympa- 
'-tii.  and  dry  tongue,  stimulants,  even  in  large  quantity,  may  be  required, 
^tippnration  near  the  seat  of  injury  should  be  carefully  watched  for,  and  an 
^rly  and  free  exit  given  to  the  matter. 

The  stomach  is  very  seldom  ruptured  without  direct  wound,  and  when  this  Bnptnre 
>>  take  place  the  collapse  is  sudden  and  complete,  and  death  occurs  in  a  few  jj^^^i, 
''<m.    In  a  well*marked  case  pubhshed  by  the  late  Mr.  Moore,^  one  of  the 
^^  Bymptoms  was  the  excruciating  pain  which  was  caused  by  the  adminis- 
'>nti(m  of  small  quantities  of  brandy.     There  will  probably  be  urgent  thirst, 

'^  'Sjvt.  of  Surg.'  3nl  ed.  vol.  i.  p.  864.    Mr.  Lo  Gros  Clark,  whilst  admitting  the 
'"-  lilt  J  of  fiital  shock  without  risible  lesion,  says  that  he  has  never  mot  with  such  a  case. 
"  fit.  p.  267.)    The  present  edition  of  Mr.  Pollock's  essay  does,  however,  contain  a  case, 
*-.rh  J  think  is  conclusive  as  to  the  reality  of  the  occurrence.     (Op.  cit.  p.  867.) 

*  In  «oine  cases  of  severe  contusion  of  the  alxlomen  the  muscles  may  be  more  or  less 
•^^nud.    It  is  the  rectus  which  is  usually  the  seat  of  this  injury. 

•  S*  'Syst.  of  Surg.'  vol.  i.  p.  876,  3rd  ed. 
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but  there  will  be  no  vomiting,  unless  the  rupture  be  very  small  or  incomplete. 
No  accurate  diagnosis  is  possible,  and  no  treatment  can  be  of  any  avail.  Mr. 
Pollock  conjectures  that  in  some  cases  of  smaU  laceration,  occurring  possibly 
between  the  attachments  of  the  layers  of  omentum,  the  patient  may  temporarily 
recover,  with  a  gastric  fistula,  and  quotes  a  case  which  may  be  so  interpreted. 
The  diaphragm  may  also  be  ruptured  by  a  severe  contusion.  The  only 
known  consequence  is  a  phrenic  hernia.  The  subject  is  discussed  in  the 
chapter  on  Hebnia. 

Rupture  of  Eupture  of  some  part  of  the  intestine  is  a  tolerably  frequent  and  a  very 
e  bowe .  £^^^  injury.  It  occurs  in  any  part  of  the  bowel,  *  from  the  commencement  of 
the  duodenum  to  the  termination  of  the  sigmoid  flexure  of  the  colon '  (Pollock). 
The  laceration  varies  in  extent,  being  sometimes  little  more  than  a  pinhole, 
at  others  involving  the  whole  or  almost  the  whole  circumference  of  the 
bowel. 

The  injury  is  caused  by  severe  contusion,  such  as  the  kick  of  a  horse  or  the 
passage  of  a  wheel  over  the  abdomen  when  the  intestine  is  full ;  for  there  is 
no  evidence,  as  far  as  I  know,  that  the  intestine  can  be  ruptured  when  collapsed ; 
and  this  is  a  very  important  distinction  between  rupture  from  contusion  and 
perforation  by  direct  wound.     Many  instances  of  sword  and  bullet  wounds  of 
the  intestines  have  been  recorded  in  which  recovery  has  ensued,  though  tlie 
occurrence  of  fiscal  fistula  has  proved  the  reaUty  of  the  lesion  of  the  bowel.  ^ 
And  such  cases  are  easily  intelligible  if  we  suppose  that  the  bowel  was  empty 
at  the  time  of  the  wound,  so  that  no  faecal  fluid  or  gas  escaped  into  the  peri- 
toneal cavity  at  the  moment  of  the  perforation.     For  the  mucous  membrane 
of  the  bowel  protrudes  at  once  through  the  lips  of  the  wound  in  the  muscular 
and  serous  coats,  and,  assisted  by  the  contraction  of  the  muscular  fibres,  so 
effectually  closes  the  aperture  that  no  extravasation  takes  place  at  the  momt^nt 
of  the  wound  ;  nor  would  any  extravasation  occur  at  all  if  renewed  distension 
could  be  prevented.     By  the  time  that  the  injured  bowel  becomes  disteiide<l 
with  feeces  its  wounded  part  has  contracted  adhesions  to  the  neighbouring  coils 
and  to  the  parietes,  so  that  the  feeces  find  their  way  out  of  the  external  wooiid, 
not  into  the  peritoneal  cavity.     This  protrusion  of  the  mucous  coat  occurs 
also  in  the  case  of  internal  rupture.'     But  here,  since  the  bowel  is  distended 
when  ruptured,  and  since  there  is  no  exit  for  the  contents  except  through  tlie 
wound,  there  must  occur  instantaneously  on  the  rupture  a  free  escape  of  fiecal 
gas  at  any  rate,  and  in  all  probabihty  an  effusion  also  of  faecal  fluid  into  the 
peritoneal  cavity,  though  the  latter  may  sometimes  be  in  such  small  amoniit 
as  not  to  be  discoverable  after  death.     Thus  the  germs  of  fifttal  inflammation 
are  in  all  probability  implanted  on  the  serous  membrane ;  and  there  is  not,  as 
far  as  I  can  discover,  any  perfectly  satisfactory  proof  that  complete  rupture 
through  all  the  coats  of  the  bowel  without  external  wound  has  ever  been  followed 
by  recovery.   At  the  same  time  tliere  have  imquestionably  been  cases  in  which 

*  AmongHt.  many  other  oqunlly  convincing  CHi«es  I  would  refer  the  readt^r  to  one  il1nKtmt«-tl 
by  a  very  Htriking  photograph  in  the  Circular  No.  6  of  the  Anierican  Surgeon-Oeneml.  Nov.  1 . 
1S65,  p.  26.  In  thin  cnfie  the  \m\\  had  pnx8ed  clean  through  the  abdomen  and  ein«>rir«^l 
near  the  ppine.  There  had  Iteen  fspcal  dim^harge  from  both  woundu,  and  a  mam  of  Ppha4v1nr«'<i 
omentum  wan  discharged  from  one  of  them.  Still  the  patient  recovered,  and  irai*  in  pert't^t 
health  at  the  date  of  the  report. 

»  S<>e  a  ca«j  by  Mr.  Partridge, '  Path.  Tranii.'  vol.  xii.  p.  109,  where  death  ocenrred  eii»ht 
<lav«  after  laceration  of  alm(M(t  the  whole  circumference  of  the  jejunum.  The  mncoui*  in«*n>. 
bntne  hatl  no  completely  plugged  the  opening  that  there  was  no  trace  of  extravamtion  of  t  h«* 
contents  of  the  bowel  into  the  peritoneal  cavity. 
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the  symptoms  have  been  held  to  justify  the  diagnoisis  of  ruptured  bowel  which 
liave  ended  in  recovery  ;  and  the  theoretical  possibility  of  recovery,  even  in 
cases  of  complete  rupture,  has  not  been  disproved  ;  for  we  are  not  entitled  to 
assert  that  the  effusion  of  ffecal  gas  must  inevitably  prove  fatal ;  and  there  is 
again  the  remote  possibility  that  although  the  bowel  may  be  ruptured,  yet  the 
rupture  may  not  imphcate  the  peritoneum.  Consequently  the  injury  must  be 
treated  with  a  view  to  recovery. 

Rapture  of  the  intestine  can  generaUy  be  diagnosed.  After  a  severe  blow 
on  the  abdomen  acute  pain  comes  on  shortly  before  the  pain  of  the  injury  has 
>i]l>8ided,  often  accompanied  with  much  collapse  (though  not  always  so^),  with 
ardent  vomiting,  intense  thirst,  great  tenderness  of  the  abdomen,  involuntary 
amtraction  of  the  abdominal  muscles,  usually  rapid  sinking,  with  coldness  of 
*Le  tmrface,  lividity,  and  loss  of  pulse  some  time  before  death.  As  the  case 
:^Hrs  on  the  vomit,  which  at  first  consists  merely  of  food,  becomes  bihous,  and 
then  more  and  more  resembles  the  contents  of  the  smaU  intestines ;  but  I  have 
'itver  seen  absolute  feecal  vomiting.  Tympanitis  usually  succeeds,  probably 
from  paralysis  of  the  bowel — the  result  of  an  impression  on  the  sympathetic 
-ystem  of  nerves.  The  coUapse  which  depends  on  general  shock  may,  as  Mr. 
Le  Gros  Clark  points  out,  be  distinguished  from  that  caused  by  haemorrhage, 
<uce  in  the  latter  case  *  the  patient  usually  refers  his  suffering  to  some  isolated 
mi,  where  fulness  or  dulness  on  percussion,  or  both,  may  be  detected.' 

Treatment  must  of  course  be  directed  to  prevent  any  re-opening  of  the 
'^i-eration — i.e.  to  keep  the  lacerated  bowel  perfectly  quiet  until  union  has 
orurred  ;  and  this  is  the  more  important  when  we  recollect  that  even  if  we 
i^-lieve  all  complete  lacerations  of  the  bowels  to  be  fatal,  yet  we  often  see  in 
«-d<f  s  of  hernia  the  distended  intestine  partly  lacerated  on  its  external  surface 
y  injudicious  violence,  and  that  if  the  same  thing  took  place  in  contusion  it 
-«urtit  produce  symptoms  very  similar  to  those  above  described.  Now,  such  an 
'.complete  laceration  would  doubtless  heal  under  favourable  circumstances,  if 
hi-  part  is  kept  at  perfect  repose,  whilst  distension  and  movement  might  easily 
>ii(ler  it  complete,  or  set  up  fatal  inffammation. 

Absolute  rest  must  be  enforced — i.e.  the  patient  must  be  not  only  confined 
*o  bed,  but  be  prevented  from  making  the  shghtest  movement  which  can  dis- 
turb the  abdomen ;  opium  must  be  administered  in  small  doses  often  enough 
:>  relieve  tlie  pain,  if  possible,  and  to  keep  the  bowels  quite  quiet,  while  any 
*  .fwed  distension  of  the  intestine  must  be  avoided  by  a  rigid  abstinence  from 
'  '>!.  Just  so  much  fluid  nutriment  must  be  given  in  very  small  quantities 
'-*  will  support  life,  and  thirst  must  be  alleviated  by  sucking  small  pieces  of  ice. 

If  the  patient  survives  for  some  days,  and  peritonitis  then  comes  on,  it  must 
'•  treated  according  to  the  usual  indications. 

Rapture  of  the  liver  is  a  tolerably  common  injury,  and  one  which  is  not  Rupture  of 
•  ♦^•e«sarily  fatal,  though  it  usuaUy  is  so.*     Cases  have  occurred  in  which  a  or  cali^' 
nptnre  of  the  interior  of  the  liver  has  been  found,  the  peritoneal  coat  being  bladder. 
'  :itom,  and  such  injuries  are  evidently  susceptible  of  repair,  if  they  do  not 
:'  ^ohre  too  large  vessels.    But  it  seems  certain  also  that  small  lacerations  of 
'■l*t  rariace  of  the  hver  may  heal.     I  once  saw  a  case^  in  which  all  the  symp- 

'  'V*,  in  •  Sjrrt.  of  Surg/ 3rd  ed.  vol.  i.  p.  877,  a  striking  instance  of  the  complete  absence 
'  ■'"  'Jif«*  ao  honr  after  the  receipt  of  an  injury  in  which  the  bowel  was  ruptured. 

'  Mr.  Le  Groa  Clark  takes  a  still  more  favourable  view  of  these  injuries.  He  sajrs :  '  If 
'  -  fint  dfcctM  of  shock  and  haemorrhage  are  survived,  recovery  from  lesion  of  the  liver  or 
i  'laey  in  pfpobaMy  not  infrequent.*     (Op.  cit.  p.  292.) 

•  •  Palh.  Soc.  Trans.'  vol.  xi.  p.  140. 
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toms  of  laceration  of  the  liver  were  certainly  present.  The  man  recovered,  and. 
about  a  year  afterwards,  died  from  another  cause.  On  dissection  traces  of 
some  injury  were  found  on  the  surface  of  the  liver,  though  it  was  impossible 
to  say  exactly  what  the  extent  of  the  lesion  had  been.^ 

Rupture  of  the  liver  is  also  sometimes  produced  by  fragments  of  the  ribs 
perforating  the  diaphragm.  Such  injuries  are  almost  of  necessity  fatal. 
Uncomplicated  rupture  of  the  liver  causes  death  primarily  either  by  hflBmor- 
rhage  or  by  extravasation  of  bile  into  the  peritoneal  ca\'ity,  and  secondarily 
by  peritonitis.  When,  therefore,  the  laceration  extends  into  one  of  the  lar<(e 
bile-ducts  or  the  gaU-bladder,^  the  injury  must  prove  fatal ;  and  when  the 
substance  of  the  organ  is  so  deeply  broken  up  that  several  large  vessels  are 
laid  open  the  bleeding  can  hardly  be  expected  to  stop.  It  is  only  the  more 
superficial  injuries  in  which  recovery  can  be  anticipated. 

The  diagnosis  of  rupture  of  the  liver  must  commonly  be  only  conjectural, 
resting  on  the  nature  of  the  accident,  the  pain  over  the  region  of  the  hver 
(which  is  by  no  means  always  observed),  the  coUapse,  the  symptoms  of  hemor- 
rhage, and  occasionally  the  accumulation  of  fluid  in  the  peritoneum. 

The  treatment  must  be,  as  in  all  other  similar  injuries,  absolute  rest,  small 
and  repeated  doses  of  opium,  the  appHcation  of  ice  to  the  part,  and  possibly 
the  administration  of  styptics. 

If  peritonitis  comes  on  afterwards,  the  usual  treatment  must  be  adopted, 
though  antiphlogistic  measures  must  only  be  employed  with  the  greatest 
caution. 

Rupture  of  rpjjg  symptoms  of  rupture  of  the  spleen  are  practically  indistinguishable 
from  those  of  rupture  of  the  liver.  The  situation  of  the  contusion,  if  kiiomi, 
will  justify  a  conjecture  that  it  is  the  spleen  rather  than  the  liver  which  ii^ 
ruptured,  but  no  exact  diagnosis  can  be  made.  The  treatment,  however, 
being  identical,  no  importance  attaches  to  the  differential  diagnosis.  The 
spleen  being  a  still  more  vascular  organ  than  the  liver,  its  laceration  usually 
produces  even  more  acute  hcemorrhage. 

Rupture  of  Rupture  of  the  kidney  is  more  common  than  that  either  of  the  liver  or 
and  ureter,  spleen,  and  it  is  a  far  less  formidable  injury,  since  it  seldom  involves  the  peri- 
toneum. In  fact,  it  seems  probable  that  the  real  nature  of  the  injury  in  many 
of  the  cases  classified  as  '  ruptures '  might  be  more  correctly  described  as 
*  bruise,'  there  being  probably  no  visible  laceration.  There  is  no  doubt,  how- 
ever, that  extensive  lacerations  may  heal,  and  a  preparation  in  the  Museoiu  of 
St.  George's  Hospital^  shows  a  rupture  which  has  divided  the  kidney  into  two 
parts  and  obliterated  the  ureter,  but  from  which  the  patient  entirely  recover^Hl. 
dying  a  year  afterwards  in  consequence  of  granular  degeneration  of  the  otlu-r 
uninjured  kidney. 

The  symptoms  of  uncomplicated  rupture  of  the  kidney  are  merely  those 
of  a  bruise  on  the  back,  with  htemorrhage  into  the  bladder,  occurring  imme- 
diately on  the  injury.  In  the  case  above  referred  to  this  heematuria  was  ver}- 
transient,  lasting  only  a  single  day,  for  the  ureter  had  evidently  been  obstructt^d 

'  Mr.  Pollm'k  t^uoto^  fnm\  tho  n^ctmU  of  St.  (toorpeV  Hospital  a  fit  ill  mon*  conclu^ixf 
CMe.  A  man  iVwil  from  the  effects  of  fracture  of  the  spine  three  week»  after  the  ac***i.irn'. 
An  extensive  l)ut  not  deep  laceration  of  the  liver  ^iih  found,  which  had  almost  c*ntin.-tv 
healed.     '  Syi»t.  of  Surjf.*  vol.  i.  p.  880.  3ptl  ed. 

*  For  a  oi«e  of  rupture  of  t)>e  prtill-hladtler  see  Ferp:u«,  '  Med.-Chir.  Tnin^.*  Vol.  xxxi. 

■  Ser.  xi.  Xo.  4.     The  case  in  reported  in  '  Path.  Tmns.'  vol.  xi.  p.  140. 
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the  coats  of  the  stomach,  and  tied  over  bougies  or  buttons  on  the  skin,  the 
inner  ring  of  suture  uniting  the  stomach  to  the  edges  of  the  wound.  If  the 
svmptoms  admit  of  it,  the  parts  are  then  to  be  left  quiet  for  a  few  (say  four 
or  five)  days.  In  more  urgent  circumstances  it  may  be  necessary  to  make  the 
openizig  much  sooner,  or  even  inunediately .  It  seems  better  to  make  the  opening 
very  much  smaller  than  used  to  be  the  practice.  Mr.  Durham  speaks  of  an 
incision  about  a  quarter  of  an  inch  long ;  Mr.  Bryant  of  a  mere  puncture 
with  a  tenotomy  knife.  The  elasticity  of  the  tissues  allows  a  fair-sized  tube 
to  be  passed  through  a  very  narrow  opening,  and  prolapse  of  the  lining  of  the 
stomach  is  thus  obviated. 

Other  operators  (as  S^dillot  and  Lowe)  have  made  a  crucial  incision.  But 
on  the  whole  the  best  incision  seems  that  used  by  Mr.  Bryant  and  Dr.  Maury 
^'  curvilinear,  the  convexity  presenting  towards  the  median  line,  conmienced 
at  the  sternal  extremity  of  the  seventh  intercostal  space,  and  carried  downwards 
ind  outwards  for  nearly  four  inches,  exposing  the  sheath  of  the  rectus  muscle.' 
This  seems  to  give  readier  access  to  the  stomach,  and  to  involve  less  tension 
on  the  sutures  than  the  vertical  incision  in  conmion  use. 

After  the  operation  it  is  well  to  leave  the  parts  entirely  alone  as  fekr  as  may 
be,  and  therefore  to  support  the  patient  by  nutrient  enemata  as  long  as  possible, 
in  order  that  after  the  removal  of  a  foreign  substance  the  wound  in  the  stomach 
uay  heal ;  or,  in  the  formation  of  a  fistula,  that  the  edges  of  the  skin  and 
mnooos  membrane  may  unite  before  any  food  is  introduced  into  the  stomach. 
And  this  forms  another  argument  for  the  early  performance  of  the  operation, 
-ince  if  the  patient  is  very  much  exhausted  it  may  be  absolutely  necessary  to 
A«d  him  by  the  stomach  at  once. 
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Simple 
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ing 
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not  pro- 
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Wounds 
with  pro- 
tnuion  uf 
uninjured 
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there  is  any  reason  to  suspect  the  lodgment  of  a  foreign  body  the  wound 
should  be  very  gently  yet  thoroughly  explored,  and  the  foreign  substance  at 
once  removed. 

When  any  foreign  body  present  has  been  removed  and  all  bleeding  vessels 
carefully  secured,  the  wound  is  to  be  sewn  up,  and  the  patient  kept  in  such  a 
position  as  will  keep  the  walls  of  the  belly  relaxed.  Even  if  the  wound  is 
somewhat  lacerated,  it  seems  better  to  bring  its  edges  into  apposition.  In 
cases  of  extreme  laceration  the  surgeon  must  use  his  own  judgment,  incliiiiu*^ 
towards  such  an  amount  at  any  rate  of  apposition  as  i^dll  secure  the  patient 
against  the  protrusion  of  the  intestines  through  the  wound.  Ventral  hernia 
is  a  conmion  consequence  of  abdominal  wounds,  which  is  spoken  of  in  the 
chapter  on  Hernia. 

2.  (a)  Penetrating  wounds,  in  which  there  is  no  indication  of  injury  to  the 
viscera,  or  in  which  the  \'iscera,  being  exposed,  are  known  to  be  uninjured,  an» 
to  be  treated  in  the  manner  so  familiar  to  surgeons  in  operations  for  hernia  and 
ovariotomy,  i.e.  they  should  be  brought  together  deeply  enough  to  ensure  the 
union  of  the  wounded  surfEices  of  the  peritoneum,  and  the  patient  should,  if  it 
seems  necessary,  be  kept  moderately  under  the  influence  of  opium.  Whether 
the  sutures  are  passed  actually  through  the  peritoneal  edges  or  no  seems  of  little 
importance,  provided  they  are  placed  so  close  to  the  peritoneum  as  to  keep  the 
wounded  portions  of  the  peritoneum  in  contact,  but  it  appears  to  me  safer  to 
take  up  the  peritoneum  as  well  as  the  abdominal  wall  in  the  suture.  The  suture 
will  really,  in  a  very  short  space  of  time,  be  outside  the  peritoneal  cavity,  iK'inj^ 
buried  in  effused  lymph,  while,  if  the  stitches  are  passed  outside  the  perito- 
neum, and  the  edges  of  the  wound  in  the  peritoneum  should  not  be  in  contact, 
a  ready  way  is  left  open  for  the  percolation  of  inflammatory  material  into  tlie 
cavity  of  the  peritoneum.  W^ith  reference  to  the  administration  of  opium,  it 
is  well,  I  think,  to  be  governed  more  by  symptoms  than  by  routine.  I  wouhl 
refer  the  reader  on  this  head  to  remarks,  in  the  chapter  on  Hernia,  on  the 
management  of  cases  after  herniotomy. 

(b)  Wounds  in  which  the  viscera  are  wounded  but  do  not  protrude  are 
amongst  the  most  serious  injuries  met  with  in  the  abdomen,  and,  the  sinaUer 
the  wound  is,  the  greater  may  be  the  danger.  Gunshot  womids  are  spoken  of 
in  another  chapter  ;  the  injuries  commonly  met  with  in  ci^'il  practice  are  eitlier 
stabs  or  incised  wounds.  In  these  the  surgeon  can  often  only  suspect  the 
visceral  injury  from  the  pain  and  collapse  which  are  present,  at  other  times  the 
escape  of  the  contents,  urine,  feeces,  bile,  or  gas  through  tlie  wound  affords  a 
certain  proof  of  the  nature  of  the  lesion.  Unfortunately  nothing  can  be  done. 
It  would  be  useless  to  cut  down  on  the  %iscu8\i'ith  the  hope  of  preventing  tht- 
escape  of  secretion  into  tlie  peritoneum,  for  if  the  peritoneum  has  been  opened 
this  effusion  has  already  taken  place.  An  enterprising  surgeon  might  think  it 
worth  while  to  lay  the  peritoneal  cavity  freely  open,  stitch  up  the  wounde<l  vis- 
cus,  and  wash  the  membrane  over  with  an  antiseptic  lotion,  afterguards  unit  in  j; 
the  wound  ;  and  I  should  myself  regard  the  operation  as  fiilly  justifiable,  hut  I 
am  not  aware  that  it  has  been  tried.  In  all  other  respects  the  injury  must  he 
treated  like  any  other  grave  woiuid  of  the  abdomen. 

(c)  When  any  of  the  abdominal  \'iscera  protrude  uninjured  through  a 
woimd,  the  first  care  of  the  surgeon  should  be  to  free  tlieir  adliesive  peritoneal 
surface  from  any  small  foreign  bodies  which  may,  and  ver}'  often  do,  stick  to 
them  ;  then  return  them  into  the  belly  with  as  little  violence  as  possible,  and 
treat  the  case  exactly  as  after  strangulated  hernia.  The  bowel  or  omentum 
protrudes  much  more  often  than  any  of  the  sohd  viscera  or  than  the  bladder. 
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The  intestine,  if  unwounded,  should  in  all  cases  be  returned,  even  though 
somewhat  contused  or  abraded,  and  for  that  purpose,  if  the  accumulation  of 
air  in  the  bowel,  or  the  thickening  of  its  coats  from  obstr\^ction,  has  rendered 
it  impossible  to  pass  it  back  otherwise,  the  wound  is  to  be  gently  enlarged  by 
a  very  slight  nick  in  one  or  two  places,  just  as  in  hernia.  A  precaution  is  to 
be  obflerved  which  is  hardly  required  in  hernia,  viz.  to  be  very  careful  not  to 
posh  the  bowel  into  an  interstice  between  the  muscles  or  into  the  subperitoneal 
tissues.  The  linger  should  be  passed  fairly  through  the  wound,  to  make  sure 
that  the  reduction  has  been  complete.  The  omentum,  though  not  absolutely 
wounded,  is  often  so  altered  in  texture  from  exposure  or  obstruction,  or  so 
beset  with  foreign  bodies,  that  the  surgeon  may  fairly  prefer  to  remove  it  after 
passing  a  ligature  through  its  base,  of  course  making  sure  first  that  no  bowel 
IS  implicated  in  its  folds. 

When  any  part  of  the  solid  viscera  protrudes  (which,  however,  rarely  hap- 
pens, except  in  shell  or  other  gunshot  wounds),  the  surgeon  will  be  guided 
by  the  condition  of  the  protruding  part,  and  the  ease  of  reduction,  in  his 
choice  between  returning  it,  encircling  it  with  a  ligature,  or  leaving  it  in 
iitu  ;  nor  are  such  cases  frequent  enough  (at  least  in  civil  practice)  to  enable 
me  to  lay  down  any  definite  rule,  but  in  my  own  opinion  the  last  course  would 
osoally  be  the  best. 

The  removal  of  the  enlarged  spleen,  when  the  patient's  life  is  threatened  by  Splen- 
ihe  symptoms  caused  by  it,  has  been  undertaken  many  times,  and  occasionally  ^^^y- 
vith  success.  No  precise  directions  are  required  for  the  operation,  which  is 
eoudacted  somewhat  after  the  manner  of  ovariotomy.  The  dangers,  which 
are  very  great,  depend  chiefly  on  shock  and  on  the  possibility  of  rupture  of 
the  vessels  in  the  pedicle  before  they  have  been  properly  secured,  as  weU  as 
ou  the  tendency  to  secondary  htemorrhage,  which  is  very  great  in  cases  of 
krQCOcythiemia.  It  seems  that  up  to  the  year  1882  the  spleen  had  been  re- 
moved twenty-nine  times — sixteen  times  for  leucocytheemia,  and  thirteen 
times  for  various  other  morbid  conditions.  In  none  of  the  former  sixteen  did 
recovery  ensue,'  while  eight  out  of  the  latter  thirteen  survived.  No  doubt  in 
m&Dy  of  these  thirteen  cases  the  operation  w^as  superfluous.  None  of  these 
operatious  were  performed  for  injury  or  its  results.  In  twenty-six  cases  the 
ipleen  (or  perhaps  in  some  only  a  portion  of  it)  was  removed  on  accomit  of 
injury,  and  of  these  sixteen  survived. 

\^lien  any  part  of  the  bladder  protrudes  uninjured,  a  catheter  must  be 
passed,  and  after  the  bladder  has  been  emptied  reduction  can  hardly  present 
auT  difiScolty. 

\d)  If  the  omentum  protrudes  and  is  injured  it  should  be  removed.     The  Woundi^ 
iolid  viscera  when  protruding  may  be  more  or  less  lacerated,  but  the  treatment  J^rugjon'^f 
id  the  case  is  not  very  much  affected  thereby.     The  best  plan  would  be  to  put  wounded 
^  a  ligature  or  clamp  tightly  enough  to  restrain  haemorrhage,  and  leave  things 
to  themselves,  treating  the  symptoms  as  they  arise. 

Bat  the  more  common  case  is  where  the  intestine  protrudes  and  is  opened. 
The  prognosis  depends  mainly  on  whether  any  of  the  contents  have  escaped 
mto  the  peritoneal  cavity,  whether  the  bowel  is  lacerated  as  well  as  incised, 
and  whether  it  is  or  is  not  entirely  divided.  In  the  first  case  the  result  must 
ZMcessarily  be  fatal,  nor  do  the  others  leave  much  hope  of  survival.     If  the 

*  C<>lli4?r,  •  lAooet/  Feb.  11, 1S82.  This  author  believes  that  the  operation  is  nnjustifiable 
in  aM*  of  l«ucocythseDiia.  On  the  other  hand,  one  of  the  suceeKsful  cfises,  which  Dr. 
C<>lUer  claMM  as  one  of  simple  hypertrophy,  is  descriljed  by  its  author,  Dr.  Franzolini,  as  a 
of  kiicocyt hernia. —.Sec  'Am.  .Tourn.  Med.  Sci.  Oct.  1882,  p.  483. 
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Fio.  70.  Diagram  of  tlic  repair  of  a  wouml 
In  the  bowel  when  uiiite<l  by  a  satuiv. 
a.  Of  represent  the  lymph  whit-h  ii> 
effused  around  the  wound,  and  which 
glues  the  wounded  part  of  the  bowel,  r, 
to  the  parletes  of  the  abdomen,  (i,  or  u» 
neighbouring  coils  of  intestine,  6,  b,  vt 
probably  in  most  cases  to  both.  Wh«-u 
the  suture  sepanttes  it  falls  into  r,  tht* 
cavity  of  the  bowel,  while  the  effusion,  m. 
prevents  the  e«^*ai»c  of  the  contents  ul 
the  bowel  into  the  peritoneal  cavity. 


bowel  is  lacerated  as  well  as  incised  its  ends  must  be  attached  to  the  wound, 
and  an  artificial  anus  formed,'  and  probably  this  is  also  the  best  course  in  total 
division  of  the  gut,  though  it  is  certainly  justifiable  to  sew  the  two  portions 
together  with  a  continuous  suture. 

But  in  wounds  which  affect  only  a  part  of  the  circumference  of  the  bowel, 
the  wound  must  be  united  with  the  continuous  suture'  (just  as  in  a  post-mortem 
examination),  the  thread  divided  as  near  the 
knot  as  is  judged  to  be  safe,  and  the  suture 
left  to  ulcerate  through  into  the  cavity  of  the 
bowel.  While  the  suture  is  thus  producing 
the  slough  of  the  small  portion  of  the  coats 
of  the  bowel  embraced  within  it,  its  material 
is  buried  in  lymph,  which  unites  the  gut  either 
to  neighbouring  viscera  or  to  the  parietes,  so 
that  on  the  fall  of  the  suture  no  extravasation 
occurs  into  the  cavity  of  the  peritoneum. 
The  suture  enclosing  the  small  slough  falls 
into  the  intestine  and  is  passed  with  the  fasces. 
But  this  reparative  action  may  fail,  and  on 
the  separation  of  the  suture  the  contents  of 
the  bowel  may  be  extravasated  into  the  peri- 
toneal ca\dty,  or  the  irritation,  instead  of 
producing  mere  hmited  peritonitis,  which  will 
bury  the  suture  in  a  circumscribed  mass  of  lymph,  may  set  up  diffused  in- 
flammation of  the  whole  membrane,  and  this  may  prove  fatal. 

F^cign  Foreign  bodies  which  lodge  within  the  stomach  or  intestines  from  having 

the  viscera,  been  swallowed,  are  either  ultimately  voided  per  anum,  or  else  they  make 
their  way  by  ulceration  through  the  coats  of  the  \dscera,^  and  then^usually 
cause  death  by  effusion,  or  they  may  lodge  in  the  tube  and  produce  obstruc- 
tion, or  finally  they  may  set  up  inflammation  of  the  viscus  and  of  the  peri- 
toneum without  having  caused  perforation.  Mr.  Pollock  divides  these 
substances  into  :  1.  Bound  and  flat  bodies,  such  as  money,  fruit  stones,  bullets, 
pebbles,  calculi.  These  are  generaUy  the  least  dangerous  in  their  effects ; 
2.  Materials  which  by  accumulation  form  large  masses,  such  as  hair,  string, 
the  husk  of  the  oat ;  such  substances  constitute  the  largest  foreign  masses  met 
with  in  the  food-tube  ;  and  8.  Sharp-pointed  or  cutting  bodies,  such  as  pins, 
fish  or  other  bones,  knives.  These  are  generally  attended  by  fatal  conse- 
quences. The  treatment  in  ordinary  cases  consists  in  avoiding  purgatives, 
giving  the  patient  opium,  if  necessary,  to  quiet  the  bowels  and  alleviate  pain, 
and  encouraging  him  to  take  a  large  quantity  of  bulky,  constipating  food,  hard- 
boiled  eggs,  cheese,  <fec.    This  is  well  illustrated  by  Mr.  Pollock  from  the  plan 

*  The  subject  of  Hrtificial  rtnu«  is  treatetl  of  in  the  chapter  on  Hkknia. 
■  See  the  diagnim»  of  sutures  in  the  chapter  on  Minor  Surorhy. 

•  In  some  ciises  foreign  iKxlics,  commonly  pins  or  netnlles,  are  found  under  the  integu- 
ment, which  are  said  to  have  lK»en  swallowed,  and  are  Ix-lieved  to  have  travelled  out  of  the 
stomach  or  intestine.  In  those  cases  where  the  jwrt  in  which  the  snl>«trtnce  prewnts  is  very 
far  from  the  stomach,  the  prolinbility  of  deception  is  very  fjreat,  and  it  nrny  !«  said  g«nerally 
that  most  of  such  cases  are  cas<'s  of  im^iosition.  But  some  are  pruliaMy  frvnuino.  I  onci' 
myiMdf  n^movetl  a  crotchet -newlle  fn>m  the  epipistrium  with  the  hookwi  point  lying  dinni'tly 
under  the  skin,  and  from  the  circumstances  of  the  case,  as  well  as  the  po*«ition  of  the  ne«^l]t•. 
1)eliev(*4l  that  it  had  lH<en  swallowe<l.  The  retuler  who  is  curious  on  this  subject  will  fintl  an 
inten>^ting  imper  on  it  by  Mr.  I)oran  in  the  Tith  volume  of  the  '  St.  ISartholomcw's  HfM«pitnl 
RejHjrts.' 
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pursued  by  comers  when  detected  in  their  attempts  to  pass  false  coin.  They 
are  asnally  able  to  swallow  and  get  rid  of  even  so  large  a  piece  as  a  half-crown, 
though  the  attempt  is  not  without  its  dangers.^ 

FinaUy,  in  some  few  cases,  the  operation  of  cutting  into  the  stomach  and 
removing  the  foreign  body  may  be  justifiable,  and  ten  cases  at  any  rate  are 
recorded  in  which  that  operation  has  been  imdertaken.  When  the  body  has 
passed  through  the  stomach  and  is  lodging  in  the  intestine  its  removal  by 
operation  is  a  matter  of  much  more  doubtful  prudence,  since  even  large  sub- 
stimces  will  often  ultimately  come  down  to  the  anus.  Yet  in  the  case  of  a 
long  pointed  body,  which  can  hardly  be  expected  to  get  through  the  ileo-csBcal 
valve,  the  surgeon  may  feel  justified  in  cutting  down  on  it,  where  it  can  be 
distinctly  felt.  The  bowel  must  then  be  drawn  to  the  surface  of  the  wound, 
opened  by  as  small  an  incision  as  possible,  the  body  removed,  the  wound  sewn 
up,  the  gut  returned  into  the  belly,  and  the  case  treated  as  a  wound  of  the 
intestine. 

There  are  other,  very  rare,  cases  in  which  a  foreign  body  becomes  lodged 
in  the  intestine,  which  has  been  passed  up  the  rectum,  and  has  from  some 
unknown  cause  worked  its  way  upwards.  I  once  saw  a  boy  who  presented  in 
the  right  iliac  and  lumbar  regions  of  the  abdomen  a  long,  hard  substance 
which  seemed  to  be  a  foreign  body,  and  seemed  to  be  lodged  in  the  caecum 
and  ascending  colon.  It  occasioned  little  inconvenience.  The  boy  could  or 
xoold  give  no  history  throwing  any  light  on  the  matter,  and  the  diagnosis 
could  be  only  conjectural.  Ultimately  a  long  piece  of  wood  (I  believe  the 
k^eater  part  of  a  cedar  pencil)  passed  from  the  bowel,  which  must  have  been 
P'lshed  up  the  anus  (though  the  boy  would  not  admit  the  fact),  since  it  neither 
(t)Qld  have  been  swallowed  nor  have  passed  through  the  abdominal  wall.  It 
L<  also  possible  that  a  foreign  substance  may  have  passed  into  the  intestine  in 
a  gunshot  or  other  woimd  which  has  not  proved  fatal,  but  such  substances 
^iU  only  in  the  rarest  instances  lodge  in  the  intestine. 

The  lodgment  of  foreign  substances  in  the  rectum,  vagina,  and  bladder 
:<  common  enough.     The  subject  will  be  discussed  in  the  next  chapter. 

It  remains  to  say  a  few  words  about  the  operation  by  which  the  stomach  Gastro- 
3iay  be  opened,  and  the  indications  for  it.     This  operation  is  properly  called    ^™^ ' 
'ji^trotomy  ;  but  unluckily,  in  consequence  of  the  identity  of  the  Greek  term 
f'>r  the  stomach  and  the  abdomen,  the  same  name  is  also  sometimes  applied 
t^>  operations  in  which  the  abdomen  is  laid  open,  for  the  purpose  either  of  re- 
Hiring  obstruction  or  of  removing  tumours. 

Again,  the  operation  of  opening  the  stomach  is  perfon^ed  on  two  different 
i:  dications  :  (1 )  when  a  foreign  body  is  to  be  removed,  and  when  the  surgeon 
i."PH)  to  restore  the  patient  to  complete  health  ;  and  (2)  when  through  injury 
^''.  disease  of,  or  pressure  on  the  oesophagus  the  patient  cannot  take  food,  and 
t^if  intention  of  the  surgeon  is  to  rescue  him  from  starvation  and  secure  a  per- 
'unent  opening — a  sort  of  preternatural  mouth —  in  the  walls  of  the  stomach, 
through  which  food  is  to  be  introduced  so  long  as  the  patient  hves.  The  latter 
kind  of  operation  is  now  often  called  Gastrostomy.  Such  operations  are  so 
fare  that  I  must  compress  what  I  have  to  say  about  them  into  a  very  short 

'  See  '  Sj«t.  of  Surg.'  3rd  ed.  vol.  i.  p.  910,  where  a  fatal  case  is  reported  in  -which  a 
'  >'f-<>Town,  lodged  in  the  oesophagus,  produced  ulceration  and  fatal  haemorrhage  from  the 
'•""h.  Mr.  Qiu&in  relates  one  in  which  a  pin  which  had  Wen  swallowed  passed  through  the 
^  ^u'lfirrm  appendix  into  the  common  iliac  artery  and  ctiuscd  death. — 'Diseases  of  the 
'••tam/p.  326. 
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space,  referring  my  readers  who  wish  to  learn  the  details  of  the  recorded 
cases  to  Mr.  Durham's  essay  in  the  '  System  of  Surgery/  or  to  an  interestiii*? 
article  on  the  subject  by  Dr.  Pooley  of  New  York,  in  the  *  Richmond  and 
Louisville  Medical  Journal '  for  April  1875.  It  is  abundantly  shown  by  these 
papers,  which  contain  all  the  recorded  cases  of  each  kind,  that  gastrotomy, 
for  removal  of  foreign  bodies,  is  a  very  successful  operation.  Mr.  Durham 
refers  to  ten  cases  in  which  foreign  bodies  were  removed,  and  out  of  the  whole 
ten  only  one  died.'  The  analogy  also  of  accidental  wounds  of  the  stomach  in 
man,  and  of  cases  in  which  the  operation  has  been  performed  experimentally 
on  animals,  shows  that  success  may  flEurly  be  looked  for,  and  would  of  itself 
amply  justify  the  performance  of  the  operation  in  cases  where  it  is  clear  that 
the  foreign  body  cannot  pass  the  pylorus,  or  where  its  pointed  shape  or  rough 
edges  cause  much  danger  from  its  sojourn  in  the  stomach.  Out  of  the  ten  cases 
the  foreign  substance  was  a  knife  in  seven,  and  a  fork  in  an  eighth  case. 

Gastrostomy,  i.e.  tlie  opening  of  the  stomach  in  cases  of  obstruction  of 
the  oesophagus,  can  only  be  regarded  as  a  palhative  when  the  disease  is 
malignant ;  but  may  afford  the  patient  an  indefinite  prolongation  of  life 
when  the  obstruction  proceeds  from  traumatic  causes,  and  may  as  it  seems 
even  give  time  for  the  cure  of  the  disease  when,  as  sometimes  happens,  the 
oesophagus  is  obstructed  from  syphihtic  stricture.  Mr.  Durham  (op.  cit.  p.  800 » 
says  that  he  has  obtained  details  of  fifty  cases  of  gastrostomy  for  cancerous 
disease,  of  which  fifteen  died  within  forty-eight  hours,  ten  others  within  a 
week,  fourteen  others  within  a  month,  five  others  died  in  three  months,  and 
five  survived  over  three  months,  one  being  still  ahve  at  the  time  of  writing, 
more  than  six  months  after  operation.  This  leaves  one  case  unaccounted  for. 
Out  of  eleven  traumatic  cases,  death  occurred  in  one  on  the  fourth  day  from 
peritonitis  and  in  one  on  the  twenty-eighth  day  from  exhaustion.  All  the 
others  seem  to  have  done  well,  and  in  several  cases  the  power  of  swallowing 
was  regained  to  a  greater  or  less  extent.  In  one  case  under  Mr.  Davies-CoUey's 
care,  where  the  stricture  was  syphilitic,  the  patient  entirely  recovered,  and  the 
gastric  fistula  was  closed  nine  months  after  operation. 

The  operation  is  generally  performed  by  an  incision  along  the  left  Hnea 
semilunaris — i.e.  from  the  cartilages  of  the  false  ribs  vertically  downwards 
along  the  border  of  the  rectus  muscle  ;  and  the  various  layers  of  tissue  bein«^ 
carefully  divided  on  a  director  till  the  peritoneum  is  reached  and  opened  with 
sufiicient  freedom,  the  stomach  will  be  easily  recognised.  Sometimes  the  omen- 
tum has  presented,  in  which  case  it  must  be  drawn  downwards,  and  the  wotuid 
extended  upwards  until  the  wall  of  the  stomach  is  exposed.  If  there  be  a 
foreign  body  in  the  stomach  its  projection  will,  of  course,  guide  the  operator. 
Then  the  stomach  is  to  be  held  finnly  ^ith  catch-forceps  sufficiently  far  out  of 
the  wound  to  avoid  all  risk  of  escape  of  its  contents  into  the  abdominal  cavity  ; 
a  vertical  incision  is  to  be  made  just  long  enough  to  extract  the  foreign  body, 
and  if  the  muscular  fibres  of  the  stomach  completely  close  this  incision  aftt»r 
the  substance  has  been  extracted  notliing  further  need  be  done.  The  >iscus  is 
released  and  the  external  womid  sewn  up.  Otherwise  the  wotmd  in  the  stomach 
must  be  united  with  a  fine  continuous  suture. 

When  a  peiinanent  fistula  is  to  be  forme<l  (gastrostomy)  the  stomach  is 
drawn  into  the  wound,  and  about  a  square  inch  or  a  little  more  of  its  wall  is 
fixed  to  the  wound  by  means  of  sutures.  Mr.  Durham  recommends  that  this 
be  done  by  two  concentric  rings  of  suture,  the  outer  ring  passed  through  the 
whole  thickness  of  the  abdominal  wall  about  j  in.  from  the  wound  and  through 

•  '  Syst.  of  Siirj?/  3nl  I'il.  vol.  i.  p.  799. 
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the  coats  of  the  stomach,  and  tied  over  bougies  or  buttons  on  the  skin,  the 
inner  ring  of  suture  uniting  the  stomach  to  the  edges  of  the  wound.  If  the 
symptoms  admit  of  it,  the  parts  are  then  to  be  left  quiet  for  a  few  (say  four 
or  five)  days.  In  more  urgent  circumstances  it  may  be  necessary  to  make  the 
opening  much  sooner,  or  even  inmiediately.  It  seems  better  to  make  the  opening 
very  much  smaller  than  used  to  be  the  practice.  Mr.  Durham  speaks  of  an 
incision  about  a  quarter  of  an  inch  long ;  Mr.  Bryant  of  a  mere  puncture 
with  a  tenotomy  knife.  The  elasticity  of  the  tissues  allows  a  fair-sized  tube 
to  be  passed  through  a  very  narrow  opening,  and  prolapse  of  the  lining  of  the 
stomach  is  thus  obviated. 

Other  operators  (as  S6dillot  and  Lowe)  have  made  a  crucial  incision.  But 
on  the  whole  the  best  incision  seems  that  used  by  Mr.  Bryant  and  Dr.  Maury 
— *  curvilinear,  the  convexity  presenting  towards  the  median  line,  coromenced 
at  the  sternal  extremity  of  the  seventh  intercostal  space,  and  carried  downwards 
&nd  outwards  for  nearly  four  inches,  exposing  the  sheath  of  the  rectus  muscle.' 
Ibis  seems  to  give  readier  access  to  the  stomach,  and  to  involve  less  tension 
on  the  sutures  than  the  vertical  incision  in  common  use. 

After  the  operation  it  is  weU  to  leave  the  parts  entirely  alone  as  flEkr  as  may 
be,  and  therefore  to  support  the  patient  by  nutrient  enemata  as  long  as  possible, 
in  order  that  after  the  removal  of  a  foreign  substance  the  woimd  in  the  stomach 
may  heal ;  or,  in  the  formation  of  a  fistula,  that  the  edges  of  the  skin  and 
mneous  membrane  may  unite  before  any  food  is  introduced  into  the  stomach. 
And  this  forms  another  argument  for  the  early  performance  of  the  operation, 
^ince  if  the  patient  is  very  much  exhausted  it  may  be  absolutely  necessary  to 
M  him  by  the  stomach  at  once. 
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INJURIES  OP  THE   PELVIS. 


Contusions 
andwonndB 
of  the  bat- 
tock. 


Contusions  of  the  walls  of  the  pelvis  are  very  common  from  the  passage  of 
carriage- wheels  over  the  body,  from  crushes  of  any  kind,  kicks,  &c.,  and  very 
large  blood-tmnours  are  often  seen  in  the  bnttock  under  such  circumstances. 
Many  of  the  recorded  cases  of  gluteal  aneurism  have  been  caused  by  rupture 
or  contusion  of  the  artery  against  the  bone  on  which  it  hes.  And  even  when 
the  patient  escapes  without  any  serious  ill-consequences  at  the  time,  yet  disease 
of  the  bones  may  be  subsequently  developed — a  malady  which  is  only  too 
frequently  fatal.  Such  injuries  should  be  looked  upon  with  an  amount  of  care 
proportioned  to  the  violence  inflicted ;  and  remembering  the  frequency  witli 
which  mistakes  have  been  committed,  in  taking  an  old  blood-tumour,  or,  still 
more  unfortunately,  a  traumatic  aneurism,^  for  an  abscess,  all  possible  care 
should  be  given  to  the  physical  examination  of  tumours  in  the  buttock  which 
foUow  after  contusion.  Auscultation  and  exploratory  puncture  should  never 
be  neglected  in  cases  where  any  reasonable  doubt  can  exist.  It  must  be 
remembered  that  as  these  extravasations  are  below  the  gluteal  fascia  there  is 
rarely  any  sign  of  bruise  or  injury  in  the  skin. 

In  wounds  of  the  buttock  the  chief  point  is  to  determine  the  absence  of 
foreign  bodies.  I  have  seen  immense  pieces  of  glass  and  other  substances 
embedded  in  the  buttock  and  quite  overlooked.  In  deep  wounds  which 
penetrate  to  or  near  the  great  sacrosciatic  foramen  and  implicate  the  lar<^e 
vessels,  the  surgeon  will  require  all  his  dexterity  and  anatomical  knowledge  in 
order  to  secure  the  gluteal,  sciatic,  or  other  wounded  artery.*  Yet,  however 
difficult  or  severe  the  operation  may  be,  it  is  urgently  indicated,  in  order  to 
save  the  patient  from  worse  dangers.  Possibly  the  apphcation  of  Lister's 
tourniquet  on  the  aorta  may  render  the  dissection  easier  and  less  dangerous, 
or  the  common  ihac  artery  may  be  compressed  by  a  piece  of  wood  passed  up 
the  rectum,  as  practised  by  Mr.  Davy  in  amputation  at  the  hip. 


Fractured 
pelvis. 


Fracture  of  the  pelvis  is  usually  a  very  grave  injury,  less,  perhaps,  on 
account  of  the  danger  involved  in  the  fracture  itself — for  the  bones  unite 
readily — than  because  of  the  great  violence  by  which  it  is  usually  produced 
and  the  risk  of  injury  to  the  pehic  viscera.  Tliere  are  partial  fractures  of 
the  pelvis  or  fractures  of  the  false  pelvis  which  involve  little  or  no  danger. 
Such  is  the  fracture  of  the  anterior  superior  spine,  or  of  the  crest  of  the  ilium, 
in  its  neighbourhood,  which  we  meet  with  occasionally  as  tlie  result  of  direct 
violence.  There  is  pain  in  the  part,  and  if  only  the  spine  is  detached  it  is 
sometimes  drawn  down  by  the  tensor  vaginae  femoris  or  the  sartorius,  but  more 
conunonly  there  is  no  such  displacement.  Rest  is  all  that  is  necessary,  and 
the  fracture  will  give  rise  to  no  serious  inconvenience.  Another  fracture,  the 
result  of  greater  violence,  such  as  the  crushing  of  the  body  against  a  wall,  is 

*  Sco  a  paper  on  the  'DiagiiosiH  of  Aneurism,'  in  '  St.  C»eorjjf'«  Hof(pital  Ropoit*,*  vol, 
vii.,  and  ewpocially  the  caw  quoted  on  p.  181. 

•  A  very  interest inp  case  of  wound  of  the  sciatic  artery,  and  of  the  BuliMoquent  UgatuT>o 
of  that  vehwel,  in  pcconled  l»y  Dr.  CampU'll  of  Montreal,  *  Lsincet/  186*2,  vol.  ii.  p.  41. 
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thftt  which  traverses  the  wliole  length  of  the  blBe  pelvis  or  alft  of  the  ilium. 
This  is  a  more  daiigeroiia  injury  than  the  former,  on  account  of  the  possibility 
of  leaioii  of  the  intestines  which  lie  in  the  cavity.  I  remember  well  seeing 
a  case  in  which,  after  an  injury  presumably  of  this  kind  (for  its  exact  nature 
was  not  ascertained),  the 
whole  of  the  fieoes  were 
discharged  through  the 
outer  side  of  the  right 
buttock,  evidently  from  a 
bruise  or  partial  laceration 
of  the  ciecum,  causing 
afterwards  complete  per- 
foration of  that  intestine.' 
The  patient  ultimately 
recovered  perfectly  in  aU 
respects.  As  the  viscera 
are  far  less  closely  con- 
nected with  the  false  than 
with  the  true  peh-is,  such 
complications  are  less  to  be 
dreaded  in  fracture  of  the 
former.  Fractures  of  the 
true  pelvis  are  conmionly 
double  or  multiple.  Very 
often  the  two  horizontal 
rami  of  the  pubea  give  way 
and  the  ascending  rami  of 
the  ischium  may  be  simul- 
.  „,  ,  taneously  fractured,  so  that 
■lane put. a. la ■  the  wbolc  of  the  central 
'cteiy.^bnugh  nM  pKrt  of  the  pelvis  is  loose, 
.Vf°  the'^^'M™  O""  *li8  girdle  is  broken  near 
wing"  ™i«'t™c°  ^^^  sacro-iliac  joint  on  one 
"f  ''"  "to^  '"h^  side,  and  at  the  opposite 
■«^inHi(KiirriCT«*injori«,«iwiiiie-iof  pjieiiiii:  inflimniiitioii  end  of  the  diagonal  axis 

*  tbc  lQiw..-St.  i:«.itr--  H»piUl  MiiMum.  fvr.  L  No.  I«.  ^^^i,       ,. 

of  the  pelvis  on  the  other. 
Bat  any  kind  of  multiple  fracture  may  take  place,  and  on  the  other  hand 
'iiigle  fractures,  as  of  one  pubic  ramus  or  of  the  ascending  ramus  of  the 
Mhium  on  one  side,  from  limited  violence,  are  not  uncommon,  and  in  these 
Uk  entire  pelvic  girdle  can  hardly  be  said  to  be  broken.  The  symptoms  are 
itoally  ojunifltakable.  In  the  complete  fracture  the  patient  cannot  stand, 
lod  tan  hardly  make  any  movement  without  extreme  pain  ;  displacement  is 
«*<T  to  ascertain  by  examination  from  the  rectom  and  vagina  or  from  the  out- 
nde,  and  cn«pitas  can  be  elicited  by  grasping  the  two  iliac  spines  and  making 
•tlempt*  at  rotation.  It  is  well  not  to  carry  these  passive  movements  too  far, 
rpmembering  the  serious  consequences  which  may  ensue  from  the  displacement 
nf  s  pointed  fragment.  In  the  more  limited  fractures  the  symptoms  are  of 
tooTM  leas  Btrildng,  but  there  is  seldom  any  difficulty  in  making  the  diagnosis. 
The  prognosis  will  depend  in  n  great  measure  on  the  presence  or  ahnence  of 

Fig.  '1  will  illiulraM  thf  powibilitj  of  such  Icaion  of  the  InteMinF,  b;  Ibe  coruidenhle 
of  the  fiMsments  of  the  lliuni.  nnd  hIbo  Ihe  posnibility  of  the  dischaise  of  feceii 
boDC.  I>7  ihi'  Urgt'  perfurutiun  in  it  marlwd  a. 


'flH  tl»  trmtantM 
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visceral  leeion.  The  rectnm,  bladder,  nretbra,  small  iuteetine,  v'a^a,  aiid 
perhaps  even  the  uteras,  may  be  wounded  by  a  displaced  fragment,  or  tlie 
bladder,  if  full,  may  be  ruptured  by  the  shock.'  In  the  case  of  the  bladder, 
which  is  the  viscus  moat  commonly  injured,  the  lesion  will  be  testified  by 
blood  in  the  water,  sometimes  by  entire  inabihty  to  pass  water,  and  the  other 
symptoms  of  complete  rupture.  The  small  inteatine  is  only  imphcated  by  Teri- 
extensive  injuries  which  commonly  prove  rapidly  fatal.  If  the  rectum  or 
vagina  be  injured  the  displaced  fragment  can  be  generally  felt,  and  there  will 
be  bleeding  from  the  part. 

The  treatment  consists  merely  in  complete  rest.  In  the  case  of  children  or 
very  restless  adults  the  legs  should  be  tied  together,  or  the  patient's  movements 
confined  by  a  broad  band  pinned  to  the  bed.  The  body  should  be  so  padded  as 
to  give  the  patient  comfortable  support  in  an  easy  position.  If  displaced  fra<;- 
menta  can  be  felt  from  the  bowel  or  vagina  they  must  be  replaced  if  possible, 
for  which  purpose  an  anesthetic  is  to  be  given.     Nothing  further  is  required 


beyond  attention  to  the  state  of  the  bowels,  cathoterism  if  necessary,  and  a 
watchful  vigilance  as  to  the  formation  of  matter,  which  should  be  at  oncv 
evacuated.  Probably  in  about  six  weeks*  or  two  months,  if  all  goes  well, 
the  patient  will  liave  recovered  the  power  of  standing,  and  when  this  is  tlte 
case,  but  not  before,  he  may  be  allowed  to  leave  liis  bed.  It  is  much  better 
to  keep  him  in  bed  longer  than  may  be  absolutely  nect-'K^ary,  rather  than  to 
risk  any  relapse  by  too  early  disturbing  tlie  injured  parts. 
'  There  are  various  other  fractures  which  are  more  rarely  met  with,  and  to 
which  our  space  will  only  permit  a  very  short  reference.  Sometimes  the  line  of 
fracture  traverses  the  pubic  aymphysis  (fig.  72),  i.e.  in  strictness  of  spe^^cli, 
the  two  ossa  pubis  are  dislocated  from  each  other ;  and  dislocation,  more  or  less 
complete,  of  tiie  sacro-iliac  joint  may  also  happen,  though  generally  it  is  only  a 

'  In  rare  oiwe  »mo  of  the  l*rRe  ihtti.ii  mny  W  injur.-!.  The  MuM^iim  of  St.  Omf^'. 
IlnnpiUl  contiunaB  upetiim^  (Spr.  i.  No.  119)  of  fnirtnre  of  Iho  rumuH  of  Iho  pulcM.  id  whi''!i 
the  olrtumtor  nmre  wu  injnlwl.     Thi>  pBtiPiit  <li«l  of  leUmiH, 

•  Fig.  71  shown  how  fur  rppnir  mny  have  aiiviuiowi  in  nli  »«■!«,  in  i«rly  life. 
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complication  of  more  extensive  injury.'  As  in  the  analogous  case  of  the  spine, 
the  surgical  considerations  applicable  to  these  dislocations  differ  in  no  respect 
from  those  of  fracture  in  the  inunediate  neighbourhood,  with  which,  indeed, 
they  are  usually  associated. 

Attain,  fracture  may  originate  in  the  acetabulum.     It  is  not  rare  for  an  ^"^^eu-**^ 
extensive  fracture,  starting  from  any  part  of  the  pelvis,  to  traverse  the  ace-  bulum. 
tabulum,  and  such  fractures,  as  in  two  beautiful  specimens  figured  by  Mr. 
Birkett,'  may  unite  quite  kindly,  though  probably  not  without  shortening  of 
the  affected  limb.     But  the  injuries  which  are  described  as  fractures  of  the 
acetabulum  are  twofold.     One  is  a  fracture  of  some  part  of  the  lip  of  the  ace- 
ubulnm,  and  this  is  believed  to  occur  either  with  or  without  dislocation  of  the 
hip.    I  saw  a  case  once  of  dorsal  dislocation  in  which  all  the  symptoms  were 
strongly  confirmatory  of  the  diagnosis  of  fracture  of  the  acetabulum.     The 
•iL«:location  was  reduced  without  difficulty,  and  nothing  peculiar  was  noticed, 
hut  on  visiting  the  patient  next  day  the  surgeon  was  surprised  to  find  that  it 
had  been  reproduced.     It  was  again  reduced,  but  the  reduction  was  found  to 
be  quite  insecure,  for  it  slipped  out  as  easily  as  it  was  put  in.   And  now  it  was 
thought  that  crepitus  could  be  detected.     The  limb  was  put  up  as  carefully 
a>  possible,  bat  I  believe  that  some  deformity  persisted.     Fracture  of  the  hp 
r.f  the  acetabulum  without  dislocation  was  believed  by  Mr.  Benjamin  Travers, 
jnn.,'  to  be  the  injury  in  some  of  those  cases  in  which,  without  any  proof  of 
fracture  of  the  neck  of  the  femur,  the  upper  end  of  the  bone  becomes  after- 
wards changed  in  shape,  so  that  shortening  gradually  comes  on  ;  but  the  truth 
f'i  this  opinion  has  not  as  yet  been  proved.     One  of  Mr.  Traverses  cases  was 
(a.vioosly  an  instance  of  chronic  rheumatic  arthritis  complicated  with  a  con- 
i '^ion.    The  acetabulum  is  sometimes  driven  in  by  the  forcible  impaction  of  Impaction 
;i  e  head  of  the  femur  in  falls  on  the  trochanter,  and  this  impaction  in  a  cele-  of  the  ^^ 
■•rated  case  related  by  the  late  Mr.  Moore  (*Med.-Chir.  Trans.'  vol.  xxxiv.)  fe™^r  in 
:ud  heen  so  complete  that  the  whole  of  the  head  of  the  femur  had  passed  bulum. 
into  the  inside  of  the  pelvis ;  yet  the  patient  recovered.     A  few  similar  cases 
ire  recorded,  though  none,  as  far  as  I  know,  in  which  the  impaction  was  so 
(mnplete  as  this.     The  diagnosis  from  fracture  of  the  neck  of  the  femur  is 
^••ry  difficult.     The  only  case  which  I  have  myself  seen  was  taken  during  life 
^'^  an  impacted  fracture  of  the  cervix  femoris  ;  but  it  is  fair  to  add  that  the 
rurjreon  under  whose  care  the  patient  was  thought  it  better  to  abstain  from 
iny  rigorous  examination.^    If  the  head  of  the  femur  were  completely  wedged 
into  the  pelvis,  as  in  Mr.  Moore's  case,  I  presume  that,  under  chloroform,  the 
complete  immobility  of  the  femur  and  the  absence  of  any  sign  of  dislocation 
vonld  enable  the  surgeon  to  make  at  any  rate  a  conjectural  diagnosis  ;  and  if 
'he  impaction  were  incomplete  possibly  crepitus  might  be  obtained,  and  might 
^f  felt  also  in  other  parts  of  the  pelvis,  but  I  am  not  aware  that  any  case  of 
the  kind  has  ever  been  minutely  examined,  nor  is  it,  perhaps,  justifiable  to  do 
-<).    Hence  the  diagnosis  is  as  a  rule  only  conjectural.    As  the  treatment  is 
^uctly  the  same  as  for  impacted  fracture  of  the  cervix  femoris,  this  is  a  matter 
of  no  importance. 

Lastly,  the  coccyx  may  be  fractured  or  dislocated.     This  is  commonly  the 

'  Id  the  'Brit.  Med.  Jouni.'  for  July  6,  1878,  may  be  seen  an  intereftting  case,  related 
' '  Mr.  Tlioreshy  Jonea  of  Chatham,  of  pure  dislocation  of  the  sacrunn  forwanls,  proving 
ilia}  hy  injury  to  the  left  external  iliac  vein. 

*  *SyiL  of  Surg.'  vol.  i.  pp.  916-17,  3rd  ed. 

*  *  Foxther  Obeertationa  in  Surgery,'  1860,  p.  27. 

*  The  preparation  ia  in  the  Muaeum  of  St.  Qeorge'n  Hospital,  Ser.  i.  No.  123. 
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Fracture 
And  dislo- 
cation of 


result  of  direct  violence,  though  it  is  said  to  have  taken  place  also  in  par- 
turition. The  pain  in  the  part,  felt  especially  in  sitting,  and  the  result  of 
exploration  from  the  skin  and  from  tlie  howel,  will  easily  settle  the  diagnosis. 
Reduction  can  be  accomplished  by  pressure  and  counter-pressure  from  the  skin 
and  rectum,  and  the  patient  must  be  kept  at  rest  till  movement  is  no  longer 
painful. 


Rupture 
of  the 
bladder. 


One  of  the  most  formidable  consequences  of  contusion  of  the  pehds  or 
lower  part  of  the  abdomen  is  rupture  of  the  bladder.  This  occurs  in  both 
sexes,  but  is  much  more  common  in  the  male.  The  bladder  may  also  bt* 
perforated  by  one  of  the  fragments  in  fracture  of  the  pelvis,  or  may  be  nip- 
tured  in  fracture  of  the  pelvis  without  any  perforation.  The  symptoms  of 
rupture  of  the  bladder,  when  micomplicated  by  fracture,  are  generally  quite 
uimustakable.  The  patient  loses  at  once  all  power  of  expelling  urine,  and 
when  the  catheter  is  passed,  which  is  unattended  with  any  difficulty,  the 
bladder  is  found  perfectly  empty,  or  only  a  few  drops  of  bloody  fluid  are  drawni 
off.  Frequently,  on  passing  the  catheter  further,  a  large  quantity  of  urinouri 
fluid  is  drawn  off  from  the  cavity  of  the  peritoneum.'  There  is  frequently 
severe  pain  and  collapse,  but  often  also  there  is  no  collapse  and  but  little  pain.'' 
Sooner  or  later,  however,  the  usual  symptoms  of  peritonitis  will  come  on,  and 
then  the  patient  will  probably  sink. 

Two  or  three  questions  of  interest  present  themselves  in  connexion  with 
the  subject  of  traumatic  rupture  of  the  bladder.  First,  as  to  the  diagnosis. 
This,  as  I  said  above,  is  usually  unmistakable.  After  a  severe  blow  the  patient 
immediately  loses  aU  power  of  passing  water.  It  may  be  merely  reten* 
tion  from  shock,  following  on  the  contusion  ;  and  temporary  retention  from 
a  blow  on  the  abdomen  is  common,  as  it  is  also  after  surgical  operations  on 
the  abdomen.  But  then  the  catheter  wiU  draw  off  a  quantity  of  urine  pro- 
portioned to  the  period  of  retention ;  and  this  urine  will  be  free  from  blood, 
unless  the  kidney  is  bruised.  Or  it  may  be  a  case  of  laceration  of  the  urethra, 
but  then  there  will  be  considerable  difiiculty  in  introducing  the  catheter ;  and 
if  the  catheter  can  be  passed  the  bladder  will  be  found  fiill  of  healthy  urine. 
There  are,  however,  some  cases  in  which  the  exact  nature  of  the  injury  remauis 
obscure.  They  are  chiefly  those  in  which  the  laceration  affects  the  extra- 
peritoneal portion  of  the  bladder,  and  where  the  urine,  not  finding  so  free  an 
exit  as  it  does  when  the  rupture  passes  into  the  peritoneal  cavity,  tlie  bladder 
preserves  some  power  of  retaining,  if  not  of  expelUng,  the  urine.  But  there 
are  other  cases  in  which  somewhat  similar  symptoms  exist,  though  the  lacera- 
tion extends  into  the  peritoneum.^  In  one  such  case  I  suspected  that  tlu* 
laceration  had  at  first  been  incomplete,  and  that  the  rent  afterwards  gave  way ; 

*  Mr.  Willctt  and  Mr.  C.  Heftth  have  remarkwl.  us  an  aid  to  dia^nofiis,  that  when  tho 
catheter  is  introduced  through  the  ruptured  Idadder  into  the  peritoneal  cavity,  the  flow  of 
urinous  fluid  is  more  directly  under  the  influence  of  the  movements  of  respiration  thnti  it 
ever  is  when  the  Madder  is  not  ruptured. 

'  I  well  romemlKT  the  ca»^  of  a  man  who  applied  at  St.  GtH)rpt»'8  Hospital  on  a  Monday 
mominf?,  havinpr  received  a  rupture  of  the  Madder  on  the  previoiu*  Saturtlay  evening  frvm  a 
blow  or  fall  when  fi^htin^.  He  walked  to  the  hospital  and  displayed  no  distrew  of  any  sort. 
except  some  pain  in  the  part  which  had  l>een  struck,  though  on  |MM(t -mortem  examinatittn 
the  Madder  was  found  ext€>ni»ively  lacerated  and  communicating  frei*ly  with  the  pcritonfal 

cavity. 

•  See  a  very  characteristic  caw  in  Le  (Jros  Clark,  op.  cit.  p.  333,  in  which  six  or  t'ijfht 
ounces  of  Moody  urine  were  drawn  ofT  by  the  catheter,  and  the  patient  several  times  {kwhmhI 
urine;  neverthelf.HM  there  wa^  a  laceration  of  the  Miulder  an  inch  in  length  communicating; 
with  the  peritoneal  cavity. 
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bat  others  are  not  susceptible  of  this  explanation.    The  complete  discussion 
of  the  subject  would  lead  us  too  far  in  treating  of  what  are,  after  all,  very 
exceptional  injuries.    Another  very  interesting  question  is  the  possibility  of 
recovery  after  traumatic  rupture  of  the  bladder  ;  and  this  is  obviously  con- 
nected with  the  situation  of  the  rupture.    If  the  rupture  be  entirely  extra- 
peritoneal there  is  no  intelligible  reason  why  recovery  should  not  ensue  ;  and 
one  case  is  recorded  in  which  this  injury,  complicated  with  fracture  of  the 
pelvis,  terminated  in  recovery.^     But,  as  a  general  rule,  in  rupture  from  con- 
tagion, the  bladder  gives  way  at  its  upper  part,  and  the  rent  extends  freely 
into  the  peritoneal  cavity.     Is  such  an  injury  necessarily  fatal  ?    I  confess 
that  I  think  not.     If,  indeed,  we  believe  that  the  urine  has  some  necessarily 
pni^nous  properties,  its  free  admission  into  the  peritoneal  cavity  must,  of 
o:)arse,  prove  fatal.     But  this  seems  rather  assumed  from  the  analogy  of  the 
"ft'cts  of  extravasation  of  urine  in  stricture  than  proved  by  observation  of 
ca^es  of  ruptured  bladder.     I  have  already  referred  to  a  case  in  which  there 
^t-re  no  symptoms  of  any  urgency,  though  the  urine  had  been  admitted  to  the 
peritoneal  cavity  for  a  period  of  thirty-six  hours  at  least.   And  I  may  remark, 
tliat  though  the  extravasation  of  putrefying  urine  will  rapidly  destroy  the 
(i-Ilalar  tissue,  yet  the  constant  exposure  of  transplanted  flaps  in  the  opera- 
ion  for  extroversion  of  the  bladder  to  the  contact  of  healthy  urine  is  not  in- 
^  n^istent  with  their  nutrition  and  rapid  union.    I  am  glad  to  be  able  to  refer 
M  the  high  authority  of  Mr.  Le  Gros  Clark  in  support  of  the  doctrine  *  that 
:  ^me  instances  the  presence  of  urine  seems  to  be  tolerated  almost  passively 
';  the  serous  membrane,'  and  that  '  it  seems  not  improbable  that  urine  may 
^*'  absorbed  by  the  peritoneum '  (op.  cit.  p.  841).   If  we  believe  this,  it  seems 
M-^mable  to  take  a  somewhat  more  hopeful  view  of  this  injury  than  has 
T^railed  as  yet,  and  to  enquire  whether  something  might  not  be  done  for  its 
>M,    The  usual  practice  is  to  subdue  the  pain  by  opium,  and  to  draw  off  the 
Iter,  if  possible,  as  it  comes  into  the  bladder  by  tying  in  a  soft  catheter,  the 
'':^  of  which  is  believed  only  just  to  lodge  within  the  viscus.   But  this  practice 
'  i<  obviously  no  curative  effect,  and  the  bladder  in  these  cases  is  usually  so 
^  lUpsed  that  it  is  impossible  to  be  sure  that  the  catheter  is  not  lodged  in  the 
''itoneal  cavity,  in  which  case  it  would  effectually  prevent  recovery.     The 
'  'thods  of  treatment  recommended  in  rupture  of  the  bladder  may  be  classed 
■*  three  in  number ;  1.  Direct  incision  into  the  peritoneal  cavity,  washing 

•  the  effused  blood  and  urine,  and  sewing  up  the  rent.  This  has  been  done 
'Tire;  viz.  by  Mr.  Willett  (*  St.  Barth.'s  Hosp.  Reports,'  vol.  xii.)  and  Mr. 
^  H«ith  (*Med.-Chir.  Trans.'  vol.  Ixii.),  in  neither  case  with  success;  but 

^oth  cases  too  long  a  period  had  elapsed  after  the  accident  to  give  the 

»'Ation  a  fair  chance.     Yet  in  Mr.  Heath's  case  the  immediate  benefit  was 

•7  striking,  and  the  fatal  event  seems  very  certainly  due  to  the  slipping  of 

'  '"Unre.   I  believe  that  this  operation  is  justifiable  and  maybe  successful  if 

••f'jnned  soon  after  the  accident,  and  when  the  symptoms  clearly  point  to  a 

'•-  Weration  into  the  peritoneum.     Tlie  main  objection  is  the  difficulty  in 

*  Inng  the  suture.     2.  A  free  incision  may  be  made  from  the  perinceum,  as 
-thotomy,  and  the  bladder  drained  of  the  urine  as  fast  as  it  comes  in,  the 

■•'♦•rsof  nature  being  trusted  to  absorb  and  get  rid  of  the  urine  already 
**':-^  into  tlie  peritoneum.  One  case  seems  to  have  recovered  under  this 
''^tment  (Mason's  case,  quoted  by  Messrs.  Willett  and  Heath).    8.  The 

'  Khynd,  •  Pwh.  and  Pmc.  Ob».  on  Stricture,*  quoted  by  Birkett,  *  Syrt.  of  Surg/  3rd  ed. 
'     up,  920. 
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peritoneal  cavity  may  be  washed  out,  either  by  passing  a  catheter  through  the 
urethra,  or  through  a  wound  in  the  perinaeum,  the  wasliing  out  of  the  serous 
cavity  being  carried  on  as  often  as  the  S3nnptom8  seem  to  call  for  it.  Two 
cases  (Chaldecott's  and  Thorp's)  are  on  record  in  which  patients  recovered  after 
the  evacuation  of  the  urine  out  of  the  peritoneal  cavity  through  the  urethra,  and 
in  Thorp's  case  the  peritoneum  was  also  washed  out  on  one  occasion  with  three 
several  injections  of  eight  ounces  of  warm  water.  The  washing  out  of  the 
peritoneum  would  be  still  more  easy  through  a  perinatal  wound;  but  this 
treatment  seems  to  be  still  untried. 

Now  that  we  no  longer  regard  rupture  of  the  bladder  as  a  necessarily  fatal 
accident,  even  when  the  rupture  involves  the  peritoneal  cavity,  I  have  no  doubt 
that  the  accident  will  be  treated  with  occasional  success  by  any  of  these 
methods. 

Another  very  formidable  lesion  in  contusion  of  the  pelvis  is  laceration  of 
the  male  urethra,  which,  though  seldom  directly  fatal,  produces  often  the  most 
formidable  kind  of  stricture,  and  thus  frequently  proves  fatal  indirectly  or 
condemns  the  patient  to  a  life  of  misery.     The  injury  occurs  from  a  fall,  blow, 
or  kick  on  the  perinaeum,  by  which  the  urethra  is  caught  between  the  contusin^^ 
force  and  the  pubic  arch,  and  is  lacerated  just  in  front  of  the  prostate  gland. 
The  laceration  may  be  total — and  probably  it  is  so  generally — but  in  some 
cases  a  portion  of  the  tube  remains  entire,  as  I  have  known  verified  by  dissec- 
tion.    There  is  often  some  bruising  in  the  perinaeum,  though  this  is  by  no 
means  necessarily  the  case.     If  the  patient  has  been  neglected  the  urine  may 
be  extravasated,  and  after  a  time  the  skin  will  slough — and  I  have  known  this 
sloughing  assume  considerable  proportions — but  usually  either  the  patient 
passes  no  water  for  some  time  after  the  injury,  or  it  produces  no  deleterious 
effect,  for  such  inflammation  and  sloughing  is  not  very  common.   The  passage 
of  a  catheter  reveals  at  once  the  nature  of  the  injury.     The  point  of  the  in- 
strument passes  into  a  cavity  at  the  part  mentioned  (i.e.  just  below  the  pubest ; 
and  this  cavity  is  often  of  large  size,  containing  a  good  deal  of  bloody,  urinous 
fluid.     It  is  sometimes  possible  to  pass  the  catheter  into  the  posterior  end  of 
the  urethra,  and  reach  the  bladder  ;  and  when  this  is  done  healthy  unne  is 
drawn  off.     The  instrument  may  then  be  tied  in,  and  the  surgeon  may  wait 
for  any  subsequent  inflammation  or  effusion,  when  free  incisions  are  to  he 
made.     Usually,  however,  it  is  found  impossible  to  reach  the  bladder  tlius. 
The  patient  must  then  be  anaesthetised,  put  up  in  the  lithotomy  position,  and 
an  incision  must  be  made  through  the  whole  raphe  of  the  perineum,  extendinir 
freely  into  the  above-mentioned  canty.     If  other  parts  of  the  perineum  are 
swollen  and  inflamed,  incisions  ought  to  be  made  into  them.     As  to  paRsin<r  a 
catheter  into  the  bladder  the  views  of  surgeons  differ.     A  free  incision  into  tho 
perinaeum  is  doubtless  all  that  is  necessary  for  the  moment.     The  urine  will 
escape  through  the  wound,  and  the  patient — who  is  generally  a  lad  or  a 
healthy  yomig  man — vnW  in  all  probability  recover.     As  the  parts  consolid.ito 
it  will  become  possible  to  pass  the  catheter,  and  for  a  time  all  will  be  wtll. 
On  the  other  hand,  the  retention  of  a  catheter  in  the  bladder  mav  occasion  a 
good  deal  of  irritation,  and  it  may  be  necessarj'on  that  account  afterwanls  t4> 
witlidraw  it.     All  this  I  admit ;  and  on  these  grounds  many  of  the  In^^t 
authorities  dissuade  any  attempt  to  reach  the  bladder  and  leave  a  catbetor  in 
it.     But  it  seems  to  me  that  if  the  catheter  can  be  passed  at  first,  and  if  tht^ 
patient  can  bear  it  to  be  left  in  the  bladder  (which  I  know  by  experience  that 
he  very  often  can),  the  wound  in  the  urethra  unites  much  more  kindly,  ainl 
with  far  less  tendency  to  that  subsequent  cicatricial  contraction  which    i-« 
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so  painful  a  sequela  of  these  contusions.*  In  any  case  the  patient  must  be 
warned  that  it  is  only  by  the  constant  passage  of  the  catheter  after  recovery, 
and  that  for  an  indefinite  period,  that  he  can  hope  to  be  free  from  the  painful 
consequences  of  cicatricial  stricture,  which  is  the  worst  form  of  stricture, 
rapidly  contracting  till  the  passage  is  almost  closed ;  peculiarly  liable  to  be 
complicated  with  fistula  in  perinaeo,  and  often  so  tight  and  irritable  as  to  cause 
much  difficulty  and  pain  in  passing  the  instnunent.  Further  observations 
on  the  treiktment  of  cicatricial  stricture  will  be  found  in  the  section  on 
Stricture. 

Contusions  and  wounds  of  the  scrotiun  are  comparatively  common.    Ex-  Wounds 

travasation  produces  a  large  ecchymosis,  the  colour  of  which  is  generally  i^uries^of 

perfectly  black.     But  it  is  rarely  followed  by  consequences  which  can  be  ^^^  P^^^*^- 

regarded  as  at  all  serious,  unless  it  is  complicated  by  rupture  of  the  urethra  male 

and  extravasation  of  urine,  when  there  may  be  extensive  sloughing.     Again,  organs. 

wounds  of  the  scrotum  are  sometimes  lacerated  to  a  very  great  deg]:^e.     The 

whole  scrotum  may  be  torn  off,  and  the  exposed  testicle  or  testicles  may  either 

be  implicated  in  the  injury  or  not.     There  are  also  wounds  inflicted  in  attempts 

at  self-mutilation  in  which  the  parts  may  be  very  freely  removed.     I  was  once 

called  upon  to  treat  a  lunatic  who  had  completely  removed  the  whole  of  the 

u'vnerative  organs— penis,  scrotum,  and  both  testicles^— leaving  only  about  a 

•marter  of  an  inch  of  the  penis.     He  recovered  without  any  bad  symptoms. 

Other  injuries  of  the  penis  are  rare,  on  account  of  its  mobihty  and  usually 

flaccid  condition.     All  such  wounds  are  to  be  treated  on  general  principles. 

Tbey  are  remarkably  prone  to  rapid  union  and  complete  repair.     It  is  singular 

to  obeerve  how  completely  the  new  tissue  will  cover  the  exposed  testicles,  and 

how  well  the  cicatrix  will  replace  the  lacerated  and  removed  scrotum.  *  The 

te$ticle,^though  so  exquisitely  sensitive  to  contusion  or  pressure,  is  singularly 

indifferent  to  wounds,  and  has  often  been  punctured  by  mistake  in  the  opera- 

lum  for  hydrocele,  or  incised  in  treating  orchitis,  with  perfect  impunity.     In 

die  instance  above  referred  to  nothing  was  necessary  except  to  tie  one  of  the 

spermatic  arteries,  the  other  having  ceased  to  bleed,  and  the  patient  recovered 

rapidly  under  tlie  use  of  simple  water-dressing.     But  whenever  the  urethra  is 

•bvided  it  is  necessary  either  to  keep  a  catheter  in  the  bladder  while  it  is  heal- 

aj|r«  or  to  pass  the  instrument  frequently ;  and  if  the  penis  is  cut  off  the  same 

(•recaation  should  be  adopted  as  after  amputation  of  the  organ,  viz.  to  keep 

dbe  oreihra  permanently  open  by  slitting  it  up  and  attaching  the  mucous 

r^embrane  to  the  skin  (see  Amputation  of  the  Penis).  The  most  troublesome 

'■Mies  are  those  of  wounds  of  the  corpora  cavernosa,  which  are  apt  to  be 

!'*IIowed  by  very  distressing  erections  and  by  deformity  of  the  organ.    All 

Tiionds  of  the  male  organs  of  generation  require  very  careful  adaptation  by 

tZMAiis  of  sutures.     And  in  wounds  of  the  scrotum  the  extremely  retractile 

iiAtnie  of  the  dartos  should  be  remembered.     The  testicles  may  be  most  freely 

«-xpo8ed.  and  the  surgeon  be  tempted  to  believe  that  the  scrotum  has  been 

almost  torn  off,  yet  if  the  part  be  relaxed  by  the  application  of  warmth  and 

LiniMure  for  an  hour  or  two,  he  may  find  that  there  is  really  little  if  any  loss 

•if  tissue,  and  that  the  scrotum  can  be  perfectly  adjusted  ;  and  in  such  injuries 

'  I  onoe  »w  a  man  who  had  been  under  my  care  about  four  years  previously,  and  who 
'  *>!  ^«n)  treated  hy  introducing  and  tying  in  a  large  catheter  from  the  finrt,  i.e.  from' the 
r^nna]  opeiation  of  dividing  the  perinaeum.     He  had  remained  quite  free  from  any  trouble, 
«'i  i  '<in  puMrd  Xo.  10  catheti'r  at  intervals  with  perfect  ease. 

*  The  parts  are  preaerred  in  the  Museum  of  St.  George's  Hospital,  ser.  ziii.  No.  1. 
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if  the  spermatic  cord  is  severed  Mr.  Birkett  believes  that  its  repair  is  not 
impossible,  if  the  ends  of  the  vas  deferens  are  united  by  suture.  At  any  rate 
the  attempt  seems  worth  making. 

The  painful  consequences  of  contusion  of  the  testicles  are  best  combated 
by  complete  rest,  supporting  the  testicles  in  some  soft  substance  with  warmth 
and  moisture.  If  the  patient  suffers  severely  morphia  should  be  injected  sub- 
cutaneously. 

Another  injury  which  we  meet  with  sometimes  is  that  in  which  children 
in  play,  or  sometimes  in  fright  from  having  been  beaten  for  wetting  the  bed, 
tie  a  string  tight  round  the  penis.  The  nature  of  the  case  is  known  at  once 
by  the  swelling  of  the  front  part  of  the  organ,  and  the  deep  groove  seen  behind 
the  swollen  part.  Anesthesia  should  be  at  once  induced,  and  the  string  care- 
fully divided  on  the  dorsal  aspect  of  the  penis  and  removed.  If  this  is  not 
done  I  have  seen  the  urethra,  and  in  one  case  nearly  the  whole  penis,  cut 
through  by  the  ligature,  causing  irreparable  and  most  painful  deformity. 

Injuries  of  the  labia  and  female  perinesum  from  blows  and  kicks  are 
common  enough.  The  ecchymosis,  as  in  the  scrotum,  is  usually  abundant  and 
very  dark-coloured.  The  skin  may  be  more  or  less  lacerated,  and  sometimes 
the  perinaeum  may  be  slightly  torn,  but  it  is  very  rare  for  any  serious  laceration 
of  the  perinflBum  to  be  caused  by  a  wound. ^  Nor  are  the  consequences  of  con- 
tusion usually  serious.  If  neglected,  abscess  may  ensue,  so  that  rest  is  to  be 
enjoined,  and  the  apphcation  of  an  icebag  or  evaporating  lotion  is  generally- 
advisable  at  first,  in  order  to  check  the  extravasation.  Afterwards  warm 
fomentation  is  more  soothing  and  grateful. 

Wounds  of  the  vulva  may  involve  the  vagina  to  a  greater  or  less  de<n*ee 
or  may  pass  into  the  rectum  or  bladder,  or  the  vagina  may  be  torn  ii^  coitn  ;' 
but  the  vagina  is  more  often  wounded  by  the  unskilful  use  of  instruments  in 
delivery,  or  by  bungling  attempts  to  procure  abortion.  The  latter  cases  hardly 
fall  within  the  surgeon's  province.  The  main  point  to  bear  in  mind  in  the 
treatment  of  wounds  of  the  vagina  is  the  probability  of  contraction  from 
cicatrisation,  and  the  great  difiiculty  and  pain  which  this  will  produce  in 
sexual  intercourse.  So  that  all  possible  care  should  be  used  to  maintain 
dilatation  of  the  vagina  during  the  union  of  the  womid,  and  for  some  time 
afterwards. 

The  unimpregnated  uterus  is  so  small,  so  hard,  so  movable,  and  in  so 
remote  a  situation  that  it  can  hardly  be  wounded  except  in  complicate<1  injuries 
in  which  this  would  be  quite  a  subordinate  feature.  And  the  injuries  of  tlio 
pregnant  uterus  seem  better  left  to  works  on  obstetrics,  since  they  could  hardly 
be  treated  of  adequately  here.  They  are  rarely  the  result  of  mere  accident, 
but  constantly  occur  in  criminal  attempts  to  produce  abortion,  and  sometimes 
in  unfortunate  instrumental  delivery,  with  or  without  want  of  skill.  For  a 
comprehensive  account  of  the  surgical  aspects  of  these  cases  the  reader  is 
referred  to  the  account  by  Mr.  Birkett  and  Dr.  Braxton  Hicks  in  the '  System 
of  Surgery,*  8rd  edition,  vol.  i.  p.  986  and  sqq. 

Either  the  rectum  or  the  bladder  may  be  penetrated  by  a  wound.  In  the 
male  sex  the  bladder  can  only  be  wounded  through  the  abdominal  wall  or  tho 

'  I  do  not  hero  speak  of  injnriof*  to  the  cxtomal  partfl  in  criniinnl  n^^wulU*.  a«»  rhxn  puI  j»of 
\H  beJ»t  treated  along  with  the  qncsstions  of  mi^dical  jurisprudence.  The  Vur^ical  injun««  «i» 
inflicted  are  trivial. 

•  St.  George's  HoHpital  Museum,  Ser.  xiv.  No.  108. 
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rectum,  but  in  the  female  it  may  be  punctured  through  the  vagina.^  In  all 
such  cases  as  those  last  mentioned  the  greatest  care  should  be  taken  to  sew  up 
the  wound  at  once,  and  keep  a  catheter  in  the  bladder,  when  the  wound  will 
probably  heal,  if  its  edges  are  clean  cut.  In  stabs  of  the  bladder  from  the 
abdomen  the  risk  of  extravasation  of  urine  is  great,  and  they  are  very  often 
fatal,  and  this  danger  is,  of  course,  greatly  increased  when  the  peritoneal 
cavity  is  also  imphcated.  I  think  it  is  usually  desirable  in  wounds  of  the 
bladder  to  keep  the  viscus  emptied  by  means  of  a  catheter  tied  in,  though  on 
tbis  subject  the  surgeon  must  use  his  own  discretion,  remembering  the  risk 
of  lodging  the  point  of  the  instrument  in  the  wound.  In  other  respects 
no  treatment  can  be  applied,  except  that  which  may  be  demanded  by  the 
symptoms. 

Wounds  of  the  rectum  are  produced  usually  by  falling  on  a  stake  or  railing.  Wounds  of 
Tbey  are  not  generally  fatal,  and  if  not  fatal  they  lead  to  no  serious  conse-  ®  "^  "' 
qaence.  I  am  not  aware  that  any  case  is  recorded  in  which  contraction  of  the 
bowel  has  been  thus  produced.  But  when  the  stake  or  other  weapon  has  passed 
^  in  it  may  lacerate  the  peritoneal  cavity,  or  the  great  vessels  in  the  pelvis, 
or  the  bladder.  The  first-named  injury  may  be  regarded  as  inevitably  fatal, 
and  the  second  will  probably  be  so.  Of  the  third  two  cases  are  recorded,^  one 
of  which  survived.  No  special  treatment  can  be  adopted  in  any  of  these  forms 
of  injury. 

Foreign  bodies  may  be  introduced  into  the  male  or  female  urethra  or  Foreign 
bladder,  into  the  vagina  or  rectum.     They  may  also  lodge  in  any  of  these  Jjjf  bfadder 
situations  in  cases  of  wounds,  but  this  is  most  connnon  in  gunshot  wounds  ;  and  other 
and  as  tlie  surgical  considerations  are  the  same  in  all  such  cases  the  reader  is  g^^  ^^^~ 
referred  on  that  head  to  the  chapter  on  Gunshot  Wounds. 

Foreign  bodies  lodged  in  the  male  urethra  may  connnonly  be  extracted 
vith  the  forceps,  smce  they  he  generally  very  far  forward,  and  must  be  smooth 
vid  rounded,  or  they  would  not  be  introduced.  But  in  some  cases  fragments 
of  boogies  or  of  other  substances  introduced  may  break  off  in  the  deeper  parts 
of  the  urethra  beyond  reach  of  the  forceps.  The  best  plan  then  is  to  try  and 
push  the  substance  back  into  the  bladder,  and  break  it  to  pieces,  or,  if  small, 
remove  it  entire  with  the  lithotrite.  If  this  is  impossible,  the  foreign  body  must 
liH  cat  down  upon  from  the  middle  of  the  perinaeum  and  extracted.  Of  the 
iureign  substances  which  are  lodged  in  the  male  bladder  a  fragment  of  an  old 
vom-out  bougie  or  gum-catheter  is  by  far  the  most  common,  and  these  can 
a«>Tially  be  caught  in  a  lithotrite,  and  if  small  extracted  entire,  while  if  of  large 
^vm  they  can  be  cut  to  pieces  and  will  pass  of  themselves.  K  the  substance 
cannot  be  caught,  or  is  too  hard  or  too  large  to  break,  it  must  be  extracted  by 
l:Uiotomy,  and  Uthotomy  in  such  cases  is  far  more  successful  than  in  cases 
of  stone,  since  the  urinary  organs  are  probably  healthy.  One  of  the  most 
troablesome  foreign  bodies  to  deal  with  is  a  hairpin  in  the  female  bladder.  It 
i^  not  at  all  xmcommon  for  the  pin  to  be  passed  up  the  urethra,  of  course  with 
its  bend  towards  the  bladder,  and  then  to  shp  into  the  bladder  and  expand,  its 
points  sticking  into  tlie  mucous  membrane,  and  awkward  attempts  at  extraction 

*  lo  the  flection  on  vcMicovaginal  fistula  will  be  found  a  reference  to  a  singular  case,  in 
vkich  that  infirmity  was  caused  by  the  passage  of  a  pistol-bullet  from  the  vulva  through 
tk«  Tagina  into  the  bladder. 

•  By  Mr.  Prescott  Hcwett,  •  Path.  Soc.  Trans.*  vol.  i.  p.  162 ;  and  by  Mr.  Bu4e  of  Slough, 
•5^y*L  of  Surg.*  3ni  ed.  vol.  i.  p.  924. 
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will  aggravate  the  mischief.  The  best  treatment  is  to  dilate  tlie  urethra  suffi- 
ciently to  introduce  the  finger,  when  the  foreign  substance  may  be  dislodged,  or 
be  drawn  down  by  a  hook  passed  round  its  bent  end,  or  its  two  points  may  be 
brought  together  and  a  tube  or  forceps  applied  round  them. 

Foreign  bodies  are  sometimes  passed  into  the  vagina,  and  the  patient  is 
imable  to  extract  them,  and  will  not  apply  for  relief  till  they  have  occasioned 
much  mischief.  I  once  saw  a  case  in  which  the  end  of  a  phial  was  lodged  in 
the  vagina,  and  had  made  its  way  by  ulceration  into  the  bladder,  causing  a 
most  formidable  and  perfectly  incurable  form  of  vesicovaginal  fistula.  It  is 
not  uncommon  for  the  string  of  a  pessary  to  break,  and  the  substance  to  be  left 
in  the  vagina  till  it  becomes  very  foul  and  offensive.  All  such  foreign  bodies 
should  be  removed  at  the  earhest  possible  moment,  under  anaesthesia  if 
necessary. 

Foreign  bodies  in  the  rectum  may  be  of  very  large  size,  but  there  is  no 
difficulty  whatever  in  extracting  them  under  chloroform  after  dilatation  of  the 
anus  ;  or  if  the  surgeon  judges  it  better  they  may  be  broken  up,  as  is  usually 
done  with  the  hardened  lumps  of  faeces  which  sometimes  obstruct  the  lower 
part  of  the  bowel.  This  can.be  effected  with  the  handle  of  a  spoon  or  with  a 
lithotomy  scoop.  Harder  substances  may  require  a  strong  pair  of  forceps, 
or  even  cutting  pliers.  But  in  all  cases  the  extraction  of  sharp-pointed 
fragments  at  once  is  imperative. 
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CHAPTER  XIV. 

INJURIES   OF   THE   UPPER   EXTREMITY. 

All  injuries  of  the  shoulder,  arm,  forearm,  or  h^jid  are  less  serious  than  the 
similar  injuries  of  the  hip,  thigh,  leg,  or  foot.  The  main  reason  of  this  is  no 
tlonbt  the  freer  supply  of  blood  to  the  part ;  but  even  irrespective  of  this  there 
i*^  a  specific  difference  in  the  effects  of  disease  on  the  two  limhs  respectively. 
Thas  gangrene  of  the  arm  is  of  far  less  consequence  than  of  the  leg,  and  a 
wound  implicating  the  shoulder  does  not  involve  anything  hke  the  same  danger 
to  life  as  one  of  the  hip. 

Again,  the  fact  that  injuries  of  the  upper  extremity  do  not  necessitate  con- 
liriement  to  bed  or  to  the  house  renders  them  in  many  respects  less  depressing 
iliaii  those  of  the  lower. 

From  these  and  such-hke  considerations  it  results  that  the  surgeon  may 
\eiiture  on  attempts  to  preserve  the  upper  limh  in  traumatic  injuries,  or  in 
lesions  from  disease,  which  in  the  lower  limb  would  imperatively  call  for  the 
rt- moral  of  the  diseased  part ;  that  when  the  diseased  part  must  be  removed 
Le  may  venture  on  operations  of  excision  or  resection  which  would  not  be 
justifiable  in  the  lower  limb ;  and  that  even  when  he  knows  the  parts  to 
k  damaged  beyond  the  possibility  of  repair  he  may  often  think  it  the  best 
coarse  to  wait  for  gangrene  rather  than  remove  any  part  which  might 
-iltimately  recover  itself. 

And  for  the  same  reason  minor  injuries  are  susceptible  of  more  active  treat- 
lufnt  in  the  upper  extremity,  because  the  surgeon  is  less  apprehensive  of  the 
(•ccurreuce  of  suppuration  from  too  early  use  of  the  part,  or  from  friction  or 
pa<<sive  motion,  and  less  apprehensive  also  of  its  results  if  it  does  occur. 

Foreign  bodies  (thorns,  needles,  &c.)  often  lodge  in  the  palm.     They  are  Foreign 
frequently  hard  to  detect,  since  a  piece  of  indurated  tissue  may  be  mistaken  ^^*^ 
for  the  end  of  the  needle.  Unless  the  patient  is  suffering  much  inconvenience, 
It  is  a  good  rule  not  to  cut  down  on  a  supposed  needle  in  the  hand  or  foot 
without  being  able  to  feel  both  its  ends.    In  some  of  these  cases  the  point  can 
be  thrust  through  the  skin  without  any  incision. 

Wounds  of  either  palmar  arch  are  frequently  troublesome  in  their  treat-  Wounds  of 
ment  and  dangerous  in  their  results,  in  consequence  of  the  very  free  anasto-  JJjJjl**^™*' 
::.o<is  which  takes  place  between  the  two  arteries  which  form  either  arch. 
The  superficial  arch,  it  is  true,  is  much  less  deeply  situated,  and,  when 
wounded,  it  can  be  reached  and  secured,  without  wounding  any  other  important 
•'ttructure,  provided  the  patient  be  seen  soon  after  the  injury ;  but  then,  very 
frequently  this  is  not  the  case  ;  on  the  contrary,  the  parts  have  become  so  in- 
liltrated  with  blood  that  it  is  impossible  to  find  the  bleeduig  orifice.  And  when 
the  deep  palmar  arch  is  wounded  its  position  beneath  the  great  nerves  and 
t«:ndon6  renders  it  difficult  to  tie  it  without  very  serious  injury  to  the  structure 
and  functions  of  the  hand,  even  irrespective  of  any  infiltration  of  blood.' 

'  The  deep  arch  may,  however,  be  reached  from  the  dorsum  of  the  hand,  by  an  incision 
n&ning  alon^  the  radial  border  of  the  first  metacarpal  Iwne,  and  dividing  the  origin  of  the 
fr*i  donal  interosseous  muscle  from  that  bone,  the  parts  being  rendered  bloodless  by  Esmarch's 
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Suture  of 
divided 
nervert  and 
tendon  H. 


Fractures 
of  tlie 
clavicle. 


In  these  injuries  the  first  object  of  the  surgeon  is  to  stop  the  bleeding  long 
enough  to  allow  the  wound  in  the  artery  to  close,  and  this  can  generally  be  done 
by  careful  pressure  with  pad  and  bandage,  ^  assisted  by  the  raised  position  of  the 
hand,  or  by  acute  flexion  of  the  elbow,  whereby  the  brachial  artery  is  com- 
pressed against  the  coronoid  process,  or  by  graduated  pressure  on  the  radial  and 
ulnar  arteries,  or  by  a  combination  of  the  last  with  one  of  the  two  former 
methods.  Such  compresses,  when  once  applied,  should  not  be  moved  for 
several  days,  unless  from  absolute  necessity. 

Professor  Yanzetti  has  lately  suggested  a  method  which  he  calls  '  unci- 
pression,'  i.e.  the  pressure  of  a  single  or  double  hook  on  either  hp  of  the  wound, 
as  described  on  p.  98,  which  seems  especially  suitable  for  these  wounds  of  the 
palm,  since  it  makes  constant  pressure  on  the  bleeding  orifice,  without  giving 
pain  or  producing  either  oedema  or  sloughing,  symptoms  which  often  neces- 
sitate the  removal  of  the  compresses  apphed  to  the  wound. 

If  the  bleeding  cannot  be  thus  suppressed  by  pressure  m  and  above  the 
wound  two  courses  are  open — viz.  either  to  tie  both  arteries  of  the  forearm  just 
above  the  wrist,  or  to  tie  the  brachial  artery  at  once.  Like  all  operations  in 
which  an  artery  is  tied  higher  up,  in  order  to  stop  htemorrhage  from  a  wound 
below,  both  these  methods  of  treatment  are  uncertain.  The  weight  of  authority 
seems,  however,  to  be  in  favour  of  the  ligature  of  the  brachial  at  once,  rather 
than  that  of  the  two  arteries  of  the  forearm.  Ligature  of  one  of  the  latter 
without  the  other  appears  nugatory.  In  some  cases  it  has  been  deemed  neces- 
sary to  amputate  the  hand  in  order  to  save  the  patient  from  death  by  haBmor- 
rhage ;  but  I  would  repeat  that  careful  plugging  and  pressure  on  the  wound, 
immediately  after  the  injury,  will  generally  stop  the  htemorrhage,  and  render 
all  ligature  of  the  arteries  unnecessary. 

In  wounds  of  the  hand  and  wrist  it  is  very  common  for  the  large  ner>'e- 
trunks  and  the  tendons  to  be  divided.  The  subject  of  nerve-suture  will  be 
referred  to  in  the  chapter  on  Affections  of  the  Nerves.  Here  it  will  hv 
sufiicient  to  say,  that  in  all  cases  where  the  large  nerves  (e.g.  the  median  or 
ulnar)  are  seen  to  be  dirided,  their  ends  should  be  gently  dra^Mi  together  and 
united  with  one  or  two  fine  sutures.  It  seems  also  that  the  same  treatment 
may  be  successfully  applied  to  divided  tendons.  The  retraction  of  the  ends 
of  the  tendon  renders  it  improbable  that  union  will  occur  spontaneously, 
while,  if  they  are  drawn  into  place  and  united  with  carboliscd  catgut,  they 
have  been  known  to  recover  their  functions.'^  The  woimd  must  be  enlarged 
sufficiently  to  enable  the  operator  to  recognise  the  sheath  of  the  tendon,  which 
is  then  to  be  shghtly  incised,  the  ends  of  the  divided  tendon  brought  gently 
into  apposition  and  secured  with  one  or  two  sutures,  and  the  Hmb  put  up  in 
such  a  position  as  to  relax  the  parts  as  much  as  possible.  Every  efifort  should 
be  made  to  secure  rapid  union ;  pus,  if  it  forms,  should  be  at  once  evacuateil, 
and  passive  motion  commenced  as  soon  as  the  wound  has  healed. 

The  clavicle  may  be  fractured  in  any  part  of  its  extent,  but  the  middle  of 
the  bone  is  that  in  which  fracture  is  by  far  the  most  common.  The  accident 
almost  always  takes  place  from  indirect  violence,  i.e.  from  a  fall  on  the  hand 
or  on  the  point  of  the  shoulder.     The  common  fracture  of  the  clavicle  is  easily 


Imndagc.  Dr.  Op*ton  of  AU-nleen  pcrfomuHl  this  operation  in  a  moht  interesting  and  »ucci«!^- 
ful  cjise,  rep*>rttHl  in  the  •  Brit.  Med.  Journ.'  June  24,  1876.  But  thin  wouU  onl^*  U*  pnuv 
ticuMe  when  the  palmar  arch  i?»  wounded  clf)M«  to  its  origin. 

*  A  pKxl  way  of  wcurin^  these  pmi»  in  to  make  pre»»*ure  on  them  with  A  uplint  in  fnuit^ 
which  is  cuuuectwl  with  and  supjwjrteil  by  another  splint  U»hind  the  hand. 

*  See  a  paper  by  Dr.  Chanil>erj«,  of  Indiana,  in  the  *  Indiana  Med.  Journ.'  S»pt.  21,  I88*J, 
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recognieed  in  most  cases  by  the  obaracteriatic  diapUcemeut.  The  bone  gives 
way  at  its  most  corred  point.  The  outer  fragment,  to  which  the  whole  weight 
of  the  urn  is  now  connected,  falls  downwards,  and  is  possibly  drawn  down  also 
by  tbe  moscles  which  pass  from  it  to  the  arm.  It  is  also  almost  alwaj's  tucked 
inwvds  below  tbe  inner  fragment  by  the  action  of  the  flaps  of  the  axilla,  or 
b}'  the  impulse  of  the  fall,  or  by  both.  The  inner  fragment  ia  beheved  by 
iome  surgeons  to  be  raised  by  the  stemomaetoid  muscle,  but  this  seems  un- 
lilidy,  aa  the  attachment  of  the  rhomboid  ligament  ia  sufficient  to  prevent  any 
iacii  displacement.'  No  doubt,  however,  the  di^lacement  in  this,  as  in  all 
oQier  fractures,  depends  a  good  deal  on  the  direction  of  the  line  of  fracture, 
uid  accordingly  we  see  specimens  in  which  the  outer  fragment  lies  on  the 
Eune  level,  in  front  or  behind  the  inner,  and  even  above  it. 

This  fracture  is  very  raxely  compound,  and  it  is  very  rare  for  any  serious 
((Hnplications  to  accompany  it.  But  the  nerves  of  the  brachial  plexus,  or  one 
li  ihe  large  bloodvessels  may  be  mjored.  There  is  a  specimen  m  the  Museum 
([  St.  George's  Hospital,  showing  the  internal  jugular  vein  punctured  by  a 
fratnnent  of  the  clavicle,  and  Sir  Bobert  Peel's  death  was  produced  by  a  some- 
iLat  gimilar  injury.  In  some  very  rare  cases  of  direct  violence  both  clavicles 
ire  fractured  simultaneously. 

The  fracture  is  susceptible  of  very  complete  repair,  and  in  cases  where 
L>iere  has  been  no  displacement  this  vrill  be  unaccompanied  by  any  deformity ; 
usually,  however,  considerable 
displacement  remains  during 
life,  though  it  entails  no  ill 
effects  beyond  the  slight  dis- 
figurement. The  periosteum 
appears  to  be  often  untoru, 
especially  in  early  life,  and 
possibly  in  some  of  these  cases 
the  fracture  may  have  been 
incomplete,  or  of  the  'green 
stick'  variety,  aa  shown  in  the 
figure  on  p.  112. 

The  method  of  union  is 
often  by  an  exuberant  or  pro- 
visional callus.     The  period 
of  union  is  from  three  to  four 
weeks,  after  which  no  appa- 
!  cUiicie  («(ter  ^"■^^^  '^  neccsssry,  though  it 
ppF.  pecto.  is  prudent  for  the  patient  to 
c  cqdou  ugt.  carry  his  arm  in  a  sling  for  a 
S^in  iiio  Biuii  time.  The  number  of  difTerent 
^u^Jmr^miALm^^^'tl^a^lnhrc^ovaii  contrivanccs for  the  treatment 
^w't'.i^ii^.T™tt.™°,^'lid"»^''^iii^'X  of  fractured  clavicle   testifies 
:]_';^^j«^2'«'i*""'»'i»iiigaiipiKed,Keordingto  to  the  difficulty  of  keeping  the 
bones  in  contact,  and,  in  fact, 
"  i«  always  proper  to  prepare  the   patient's  mind  for  the  continuance   of 
>f'.nnity.    The  old  plan  attempts  to  fulfil  three  indications  :  1.  Seduction 
''  effected  by  drawing  both    shoulders  backwards  and  raising    the  affected 
^boolder  by  the  hand  in  the  axilla,  the  surgeon  standing  behind  the  patient, 

'  Hm.  hoverer,  a  cue  ralated  by  Mr.  HuUe,  in  which  the  ttUraal  fragment  vaa  rsliied  up 
I'  u  uglc  of  16°.    '  3j*t.  of  Surg.'  3rd  ed.  vol.  i.  p.  913. 


'   DUcrvn  ot  the  coumd 


nivsi>ld  llHUiirnt, 
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and  pressing  his  knee  between  tlie  scapule.  To  remedy  the  displacement  of 
the  outer  fragment  inwards,  the  Bhoulders  are  then  kept  back  by  a  fignre-of-U 
bandage  encircling  both  axillffi  and  crossing  behind.  2.  Before  applying  the 
bandage  a  thick  pad  is  placed  in  the  axilla,  in  order  to  raise  the  shoulder  and 
prevent  the  displacement  of  the  outer  fragment  downwards.  3.  Nest,  in 
order  to  obviate  the  tendency  to  loosening  of  these  bandages,  the  arm  and  baud 
are  encircled  and  bound  to  the  chest  by  a  broad  bandage,  which  also  fixes  the 
scapolffi.  All  the  turns  of  the  bandage  should  be  stitched  together,  or  painted 
lightly  with  starch.  This  apparatus,  however,  can  never  be  kept  satisbctorily 
in  position,  and  many  surgeons  object  (and,  I  think,  with  reason)  to  thf 
Ugure-of-S  bandage  as  liable  to  press  on  the  outer  fragment  and  displace  it. 
A  good  and  convenient  plan  is  to  put  a  short  crutch  into  the  axilla,  which  is 
fixed  by  a  strap  going  across  the  opposite  shoulder,  and  another  round  tlio 


Plo.  Jt.    Bands^i 


body,  and  to  carry  the  arm  in  a  slhig,  Some  surgeons  recommend  that  tlio 
hand  should  be  raised  and  bandaged  on  to  the  opposite  shoulder.'  A  very 
good  result  may  be  obtained  by  perfectly  reduehig  the  fracture,  and  keeping 
the  patient  at  perfect  rest  in  the  supine  horixontal  posture,  any  accideiitiil 
fresh  displacement  being  at  once  remedied.  But  very  few  persons,  except 
young  ladies  careful  of  the  future  appearance  of  the  neck,  or  persons  laid  up 
by  other  injuries,  could  be  persuaded  to  submit  to  such  an  irksome  treatiaeiit 
in  order  to  avoid  the  very  trifling  deformity  left  by  the  fracture,  since  no  real 
inconvenience  results  from  it.  Dr.  Gordon  combats  tho  general  views  wiilj 
regard  to  the  cause  of  the  displacement  which  is  generally  found  in  fracturo 
of  the  clavicle.  In  the  first  place,  he  says,  as  I  have  also  said  above,  tliHc 
the  direction  of  this  displacement  must  depend  mainly  on  the  course  vhich 


*  of  yiiiyfry,'  2nJ  I'd.  vol.  ii.  p.  S'i, 
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llie  line  of  fracture  takes.  In  tlie  next  place,  tlie  ordinary  displacement  in 
vliich  tbe  inner  end  of  the  outer  fragment  lies  below  and  internal  to  tlie  outer 
•ud  of  tbe  inner  piece,  is  due,  according  to  him,  chiefly  if  not  eolely  to  tlie  rota- 
i:oi]  of  the  scapula  forwards  and  inwards — a  rotation  caused,  as  be  believes, 
luainlj  by  the  action  of  the  Berratus  magnue  and  tbe  pectoral  muecles  with 
liif  assistance  of  the  subclavius.  The  depression  of  tbe  affected  shoulder  he 
Wlieves  to  be  apparent  only  (or  if  real  very  slight)  and  due  almost  entirely 
:u  ui  iuchnation  of  tbe  spine  in  sympathy  with  the  rotation  of  the  scapula, 
.li  to  treatment,  he  regards  ele\'ation  of  the  shoulder  as  worse  than  nselees, 
Mice  pressing  the  humerus  up  in  the  joint  will  tend  to  increase  the  rotation 
<! iht!  scapula  and  thus  the  displacement  of  tbe  outer  fragment.  He  teaches 
'.U'^tuSore  that  the  essential  indication  of  treatment  is  to  carry  the  scapula 
'I'^vsrds  and  backwards,  and  fix  it  in  that  position  till  osseous  union  baa 
uiitn  place.  This  is  accomplished  by  an  apparatus  consistiiig  of  a  shield 
11  plied  to  tbe  thorax  (and  secured  by  straps  round  tbe  uninjured  shoulder) 
rifmng  a  rod,  or  artificial  clavicle,  as  he  calls  it,  which  can  be  lengthened 
":  -liortened  by  means  of  a  screw.  At  the  end  of  the  rod  is  a  splint  of  metal 
>'  embrace  the  upper  arm.  Tbe  arm  is  driven  outwards  and  backwards  by 
'ijibening  the  rod,  and  is  further  rotated  outwards  by  properly  padding 
_  the   splint,'    and    thus 

the  scapula  is  acted  on, 
and  the  proper  length 
of  tbe  clavicle  restored. 
I  agree  in  Dr.  Gordon's 
views  to  a  great  extent. 
At  any  rate  I  tbink  if 
tbe  surgeon  will  take 
tbe  pains  to  put  the 
spine  quite  straight,  be 
will  see  that  in  most 
cases  the  drooping  of 
the  shoulder  is,  as  Dr. 
Gordon  says,  more  ap- 
;  parent  than  real,  and 
l.tf^  fiQ  arguments  wbicb 
[npiui,  j)j  Gordon  uses  to  show 
that  elevation  of  the 
■"'nWr  roust  increase  instead  of  diminishing  the  displacement  are  at  any 
:>'*  very  striking.  I  have  used  his  apparatus  with  at  least  as  good  results 
>>  uiT  other,  and  he  himself  reports  that  the  results  be  attains  are  much 
■-!*rior.  The  inconvenience,  however,  which  tbe  persistence  of  tbe  defor- 
-'?  causes  is  so  shght,  that  it  will  be  long  before  tbe  use  of  an  expensive 
([{laratas  becomes  common  in  our  out-patient  rooms. 

fracture  of  the  sternal  end  of  the  clavicle  is  not  a  common  injury.     It  FmctDre 
^■'ni^nlly  takes  place  about  an  inch  from  the  end  of  the  bone,  and  isaccom-  of  "<«n>«l 
'■'■4  by  a  well-marked  displacement  of  the  outer  fragment  downwards  and 
'  rvwds  in  front  of  the  stemmn,  which  has  often  been  confounded  with  dis- 
"ition.'     The  treatment  appears  to  be  usually  unsuccessful  in  the  same  sense 
'-  -u  the  common  fracture,  that  is  to  say,  that  the  displacement  remains,  but 

'  "W  a<,ri)oD  '  On  Fraetnres  ot  the  Lower  End  of  the  Bndiuii  and  of  the  CloTicle,' 
'    ""iill.  1876,  p.  flO. 

'  "B  thii  bcwl  M  a  paper  hj  Dr.  B.  W.  tjmith,  '  Dublin  Qoarterl?  Joumiil,'  Aug.  1870. 


CUD  tbe  joint.     Then  ii  ft  Urp? 

The  enter  intnaeut  ba  point: 

pmHd  ■geliBt  ibe  lUa.— Miue 
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Fracture  of 

acromial 

end. 


no  serious  loss  of  motion  results.  This  fracture,  of  course,  lies  external  to  the 
attacliment  of  the  rhomboid  ligament.  The  occurrence  of  fracture  internal  to 
tliis  ligament  has  not  as  yet  been  proved ;  its  fibres  would  probably  prevent 
any  extensive  displacement,  though  some  movement  of  the  inner  fragment 
forwards  would  still,  according  to  Professor  Smith,  be  possible. 

Fracture  of  the  acromial  end  is  a  much  more  common  injury,  and  is  often 
accompanied  by  very  great  deformity,  the  effect  of  the  mobihty  of  the  scapula, 
which  being  now  deprived  of  the  natural  support  of  the  clavicle,  carries  the 
outer  fragment  inwards,  so  that  it  makes  almost  a  right  angle  with  the 
inner,  and  in  some  cases  (as  in  that  figured  by  Professor  R.  W.  Smith,  *  On 
Fractures  and  Dislocations,*  p.  219)  the  sternal  fragment  is  much  elevated, 
while  the  shoulder  is  drawn  inwards  and  forwards,  thus  adding  greatly  to 
the  deformity. 


Fio.  77.  A  recent  comminuted  fracture  of  the  left  clavicle,  from  a  case  In  which  death  wa«  prwlnoe*!  hj 
other  injuries  in  a  few  hours,  a,  superior  and  6,  inferior  view.  The  external  frajnneut  hw^  U^..•:.l- 
placed  below  the  Inner  one,  and  is  at  the  same  time  directed  for^-arda,  so  tlint  the  two  fmjcniftjt*.  f..r  i 
nearly  a  right  angle  with  each  other.  Two  pieces  of  the  inner  fragment  liave  been  t]pta«he«l  aua  .»r. 
l}iug  above  it,  as  seen  in  «.  Fig.  b  shows  how  the  outer  fragment  has  passed  below  the  inner.  T:  • 
fracture  is  situated  between  the  coracoclavicnlar  ligaments  and  the  acromial  joint,—  Fn>ni  a  ♦.-at?.*^-  !.,. 
Jlr.  Cunton,  in  'Path.  Trans.'  voL  xiL  p.  161. 

On  the  other  hand,  when  the  fracture  happens  to  occur  just  in  the  inttTval 
between  the  conoid  and  trapezoid  ligaments  there  may  be  little  or  no  displa<.-e- 
ment ;  at  least  such  is  the  common  impression  (as  sho\sii  in  Fig.  73).  Dr. 
Gordon  thinks  this  impression  incorrect,  and  beheves  that  fracture  between 
the  conoid  and  trapezoid  hgaments  produces  the  same  deformity  as  any  other 
fracture  of  the  outer  end  of  the  bone ;  in  other  words,  he  does  not  belit*\  e 
that  these  ligaments  have  any  effect  in  resisting  displacement,  and  I  susi>eci 
that  his  opinion  will  be  found  correct. 

All  these  fractures  are  to  be  treated  on  the  same  principle  as  the  common 
fractm'e  of  the  clavicle,  i.e.  to  fix  the  shoulder  in  the  position  best  adapted  ti> 
prevent  the  displacement  characteristic  of  each  ;  but  the  difiiculty  of  kei'piiii; 
the  scapula  fixed  is  a  great  obstacle  to  complete  success.  This  may  be  com- 
bated by  fixing  a  pad  on  the  scapula  below  its  spine  and  strapping  it  tightly 
to  the  chest :  but  when  the  tendency  to  displacement  is  considerable,  the  success 
of  any  plan  will  not  be  great  while  the  patient  is  allowed  to  move  about. 


Fracture  of         Fracture  of  the  body  of  the  scapula  is  usually  the  result  of  direct  \aolencf  ; 

the  scapula,  ^jjg  passage  of  a  carriage  over  the  body  or  a  crush  against  some  obstacle.  It 
is  usually  easy  of  detection,  for  it  generally  passes  through  the  spine  of  the 
bone,  and  m  passing  the  finger  along  the  spine  the  broken  part  can  be  reaichetl 
at  once,  or  the  shoulder  being  grasped  in  one  hand  and  the  lower  angle  of  tlu^ 
scapula  in  the  other,  the  crepitus  will  be  elicited.     The  fracture,  if  not  coiu- 
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plicated  with  other  injuries — which,  however,  is  very  often  the  case — will  not 
in  all  probability  lead  to  any  evil  consequences.  Should  any  displacement 
fxist,  the  parts  must  be  manipulated  into  position,  but  this  is  not  generally 
T.H^ssary,  since  the  broad  muscles  attached  to  the  bone  prevent  any  change  in 
the  relative  position  of  the  fragments.  After  reduction,  all  that  can  be  done 
L<  to  apply  a  broad  rib-roller,  and  even  if  the  fracture  consolidates  irregularly 
10  harm  will  result.  In  three  or  four  weeks  the  patient  may  be  allowed  the 
frtre  nse  of  his  arm. 

Fracture  of  the  neck  of  the  scapula  may,  as  it  appears,  involve  either  the  Fracture  of 

anatomical  or  the  surgical  neck  of  the  bone,  the  former  being  the  constriction  theMapaia. 

iroond  the  glenoid  cavity  external  to  the  root  of  the  coracoid  process,  the 

Utter  the  part  by  which  the  glenoid  fossa  and  coracoid  process  are  connected 

'•  the  body  of  the  bone.     Fracture,  therefore,  through  the  anatomical  neck 

«<iuld  separate  only  the  glenoid  process  from  the  rest  of  the  bone,  while  frac- 

*  je  through  the  surgical  neck  would  separate  the  coracoid  process  also  from 

iit  scapula  and  render  it  movable.     The  subject  of  fracture  of  the  neck  of 

tlitr  scapula  is  one  on  which  much  difference  of  opinion  has  prevailed,  and 

rhich  is  still  unsettled.     Sir  A.  Cooper  described  it  as  an  injury  which  often 

•jDolates  dislocation  of  the  humerus  into  the  axilla,^  and  his  description  is 

'ipressly  applied  to  fractures  of  the  surgical  neck  of  the  bone,  since  he  points 

<-<:t  carefully  *  that  the  coracoid  process  being  attached  to  the  glenoid  cavity, 

id  being  broken  off  with  it,  the  crepitus  [of  the  fracture]  is  communicated 

Lroagh  the  medium  of  this  process,'  and  the  seat  of  the  supposed  fracture  is 

nrVed  m  one  of  his  figures.    Other  surgeons  have  explained  differently  the 

jory  which  Cooper  classed  as  fracture  of  the  neck  of  the  scapula,  some 

i^liering  that  the  real  lesion  was  a  dislocation  in  which  a  portion  of  the 

>Qoid  process  was  fractured,'  others  that  it  was  a  fracture  of  the  head  of  the 

.unems.*'    But  neither  of  these  explanations  seems  to  me  at  all  consistent 

r.th  Sir  Astley*B  very  clear  description  of  the  symptoms  as  observed  by  him ; 

'il  although  there  is  no  dissection  in  existence  from  a  case  of  this  kind  which 

in  show  on  what  precise  injury  the  symptoms  have  depended,  yet  as  there  are 

'^nainly  specimens  in  existence  of  fracture  of  the  surgical  neck  of  the  scapula,^ 

<  d  M  it  seems  certain  that  such  a  fracture  might  produce  the  symptoms 

•bribed  by  Sir  A.  Cooper,  I  see  no  reason  for  denying  the  accuracy  of  his 

'aTQOsis,  though  the  fact  that  the  injury  can  hardly  prove  fatal  renders 

•i."^  anatomical  proof  of  it  hitherto  deficient.    The  reader  may  consult  a  very 

Wresting  paper  by  Dr.  Lotzbeck  of  Munich  on  this  subject,'  in  which  the 
.'Tiiptoms  due  to  both  of  these  varieties  of  fracture  of  the  neck  of  the  scapula 
i"*^ described,  though  only  from  the  living  subject,  and  the  various  opinions 
^hich  have  been  expressed  on  the  question  are  discussed.  The  symptoms  in 
'  •-  of  the  cases  there  described  '  much  resembled  dislocation ;  the  arm  was 
-M^hened  one  inch,  drawn  away  from  the  side,  and  the  acromion  prominent ; 

'**  the  injury  was  easily  distinguished  from  dislocation  by  the  fact  that  the 

r^oid  process  was  also  displaced,  and  moved  with  the  arm  in  passive  motion ; 
>^at  such  movements  were  perfectly  easy  to  produce,  though  very  painful ;  the 

•  hooper,  •  On  Diulocations  and  on  Fractures,'  2nd  ed.  1823,  p.  454, 
'  Xaljn&iffnr,  'Trnit^  deft  Fractures  et  des  Luxations,'  voL  ii.  p.  551. 

'  Mr.  Srmth,  *  rhelins'  (vol.  i.  p.  549),  says  that  this  has  Ihjcu  proved  to  be  so;  but  if  so 
"•  \  ^'ooper  must  have  utterly  misstated  the  symptoms  of  the  case  which  he  described. 

*  <>ne  in  Guy's  Hospital  Museum  is  figured  in  Mr.  Bryant's  work,  vol.  ii.  p.  377 ;  another 
*  't'ht  Museum  of  the  Royal  College  of  Surgeons. 

'  *I)nil«ehe  Klinik/  1867,  abstracted  in  the  New  Syd.  Soc.'s  'Biennial  Botrospect'  for 
■«T-8,  p.  240. 
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Fracture  of 
coracoid 
and  tcro- 
mion  pro- 
cesset. 


length  of  the  arm  was  at  once  restored  and  crepitus  obtained ;  and  finally,  an 
irregular  fragment  of  bone  was  felt  in  the  axilla/  Dr.  Lotzbeck  also  met  with 
another  case  in  which  the  symptoms  were  very  similar,  only  that  the  coracoid 
process  was  not  movable,  and  which  he  therefore  believed  to  be  a  fracture 
through  the  anatomical  neck  of  the  bone.  In  both  cases  the  displacement 
was  reduced  and  good  motion  of  the  joint  obtained.  The  diagnostic  si^is 
from  dislocation  are  the  ease  with  which  the  parts  can  be  put  into  position,  the 
production  of  crepitus,  and,  when  this  is  done,  the  freedom  of  passive  motion 
— though  this  causes  much  pain — and  the  sensation  of  a  bony  fragment  in  the 
axilla.  It  must  nevertheless  be  admitted  that  the  injury  cannot  be  described 
witli  the  same  confidence  as  one  whose  nature  has  been  conclusively  proved 
by  dissection. 

Fracture  may  also  occur  either  of  the  coracoid  or  of  the  acromion  pro- 
cesses alone.  That  of  the  coracoid  is  unquestionably  rare  as  a  separate  injury, 
though  as  a  complication  of  dislocation  it  is  known  to  occur  and  is  perliaps 
not  extremely  uncommon.  The  fragment  is  described  as  being  drawn  down 
by  the  biceps  muscle,^  and  it  is  said  that  hgamentous  union  is  on  that  account 
conmion.  I  do  not  believe,  however,  that  enough  is  known  about  the  injury 
to  enable  us  to  judge  whether  this  is  generally  true.  The  muscles  attached  to 
the  coracoid  process  would  only  displace  the  fragment  in  the  event  of  its  beiii<: 
entirely  torn  away  from  the  periosteum,  and  this  I  suppose  to  be  rare.  Aii<l 
doubtless  the  statement  as  to  the  frequency  of  hgamentous  union  in  tliis  frac- 
ture, as  in  that  of  the  acromion,  rests  in  a  great  measure  on  post-mortem 
examinations,  in  which  additamentary  bones  around  shoulders  affected  with 
chronic  osteoarthritis  have  been  mistaken  for  fragments  of  old  non-unite<l 
fractures.  If  fracture  of  the  coracoid  process  is  met  with  uncomplicated  with 
other  injury,  and  if  the  fragment  is  displaced  (of  which  Mr.  Bryant  records  an 
example  under  his  own  care),  the  arm  should  be  bandaged  with  the  elbow 
raised  and  the  forearm  flexed,  so  as  to  relax  the  biceps  muscle,  and  the  parts 
kept  in  that  position  for  about  a  montli. 

fVacture  of  the  acromion  is  easOy  diagnosed  by  tracing  the  spine  of  tlie 
scapula  with  the  finger,  an  abrupt  drop  marking  the  seat  of  fracture.  Tlie 
mobihty  of  the  fragment  and  the  dropping  of  the  point  of  the  shoulder  will 
sufficiently  prove  the  nature  of  the  case,  and  the  diagnosis  wOl  be  confirme^l 
by  the  crepitus.  The  surgeon  will  also  notice  how  the  deformity  disappears 
on  raising  the  elbow  and  recurs  as  soon  as  the  elbow  is  allowed  to  drop.  *  In 
the  treatment  of  this  accident,'  says  Sir  A.  Cooper,  *  the  head  of  the  os  humeri 
is  the  splint  which  is  employed  to  keep  the  acromion  in  its  natural  situation  : 
and  with  this  view  the  elbow  is  raised  and  tlie  arm  fixed.'  He  also  points 
out  the  unadvisability  of  either  putting  a  pad  in  the  axilla  or  bandaging  the 
elbow  too  closely  to  the  side,  since  by  both  of  these  plans  the  head  of  the 
humerus  is  thrown  outwards  and  the  fragments  separated.  The  surgeon  should 
raise  the  elbow  and  fix  it  in  that  position,  which  places  the  bones  in  perfe(*t 
contact,  and  endeavour  to  keep  them  thus  for  about  three  weeks ;  but  it  is 
somewhat  difficult  to  keep  the  parts  quiet,  and  to  this  Sir  A.  Cooper  at- 
tributes the  ligamentous  union  of  fractured  acromion,  wliich  he  believes  to 
be  conmion,  and  in  this  belief  he  has  been  followed  by  most  authors ;  but  in 
this  case  also  there  is  much  reason  to  believe  that  specimens  of  old  chronic 

'  SfC  a  c»iM«  dr-orilNil  bj  Mr.  Smth,  •  Mt^l.-Chir.  Trans.'  vol.  xxii.  p.  100.  In  thin  <raM' 
the  fm^nK'nt  wa*  jnilUd  tltjwn  by  the  Mbort  bond  of  the  bltvjx  niuftole  hm  f«r  n^  the-  trianunUr 
It inimcnt  would  aUow  -  u^xtut  lialf  nn  inob  ))cb)w  luid  to  tbe  uut<^r  H(1<'  of  tho  Mump  df  ttiu 
coracoid  proct-se*. 
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rlieoDuUic  arthritis  have  been  looked  upon  as  examples  of  ununited  fracture.' 
At  the  same  time  it  is  very  desirable  to  realise  the  probability  of  uon-union 
ID  this  racture,  and  to  endeavour  to  guard  against  it. 

Fmetures  of  the  humems  are  divided  into  those  of  the  upper  end,  of  the  I 
ih&fi,  and  of  the  lower  end.     Those  of  the  upper  end  of  the  humerus  are  :  i 
I.  Fracture  of  the  anatomic&l  neck  (intracapsular) ;  2.  Of  the  surgical  neck 
titracapaularl ;  3.  Separation  of  the  epiphysis ;  and,  4.  Fracture  of  the  great 
itbenjsity. 

1.  Pure  oucomplicated  fracture  above  the  tuberositieB— i.e.  entirely  within  1 
-.y  capsule — is  a  rare  injury,  and  its  diagnosis  is  by  uo  means  easy.  It  is  [ 
wry  generally  accompanied  with  impaction,  the  shaft  of  the  boue  being  some- 
Qines  driven  into  the  upper  fragment,  whilst  in  other  cases  the  head  of  the 
■■■)iie  is  more  or  less  displaced  and  driven  into  the  lower  fragment  (Fig.  79). 
Id  i  remarkable  case  recorded  and  figured  by  Prof.  R.  W.  Smith  the  fractured 
,t*d  wac  entirely  reversed,  so  that  the  cartilaginous  surface  had  been  driven 


■wthe  shaft,  while  the  fractured  cancellous  tissue  was  turned  upwards 
"■"wds  the  glenoid  ca^■ity.*  The  diagnosis  is  in  many  cases  mainly  negative, 
"jtre  are  not  the  characteristic  symptoms  of  any  of  the  other  fractures  to  be 
::HeDtly  described,  nor  those  of  dislocation.  If  the  fracture  he  firmly  im- 
■Mted  no  crepitus  can  he  elicited,  but  some  change  of  shape  of  the  upper  end 

filii>bone  maybe  made  out,  if  not  masked  by  the  swelling.  If,  however,  the 
'■Kiiire  be  not  impacted,  crepitus  will  be  made  out ;  and  the  surgeon  being 

■^Tirinced  that  the  scapula  is  not  injured,  and  that  the  injury  is  seated  above 
'*:.- surgical  neck,  and  is  not  of  the  tuberosity  only,  must  conclude  that  it  is  an 

'  Dr.  R.  Ailnriii  my  thiit  in  chronic  arthritis  oT  the  shoulder  the  nrromion  W  often  found 

"  "an  nadrrennr  n  imlQliiia  of  continuity  finm  dtinue,  nnd  Itut  thin  uninllj  Imt  not  nlwnyK 

'~'r>allheli».c>rtheepiph}rBi8('0n  Chronic  Rheumatic  Arthritic,' 2nd  oil.  p.  102). 

'  A  smibir  iqrrinii-n   in  fiiiurwl  l>j  TTnniillmi.     Thia  anthor  conjfd  iirf*.  with  (jrcnl  pni- 

ililr.  ihrtt  ih.'^-  fxtpn"iv£  liiaiilaci-nii-iils  of  the  upper  fmftnipnt  are  offiflni  gmilunily  ^•y 
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intracapaular  fracture.  Much  caution,  however,  ig  required  not  to  confonnd 
the  pBeudo -crepitus  of  effusion  into  the  sheaths  of  the  tendons  vith  the  real 
crepitus  of  fracture.  These  fractures  unite  solidly  by  bone  ;  in  ^t  there  is 
often  a  very  exuberant  production  of  stalactitic  bone,  especially  when  the  head 
is  impacted  in  the  lower  fragment,  and  the  inflammation  which  produces  this 
bony  effusion  must  greatly  limit  the  movements  of  the  joint.  The  only  treat- 
ment which  can  be  adopted  ia  to  remedy  any  tendency  to  displacement  of  the 
lower  fragment  inwards  which  may  be  present,  by  means  of  a  pad  in  the  axilla, 
and  to  support  the  arm  in  a  sling.  In  impacted  firacture  it  is  neither  feasible 
nor  desirable  to  dis- 
engage the  fragments. 
The  patient  should  be 
prepared  for  the  loss  of 
motion  which  will  pro- 
bably ensue,  and  pas- 
sive motion  should  be 
employed  to  obviate  this 
as^aspossible.  Gentle 
attempts  to  raise  the 
.shoulder  should  be  made 
as  early  as  the  patient 
can  bear  them  after  the 
first  tliree  weeks. 

2.  Theordinaryfr'ac- 

r   ture  of  the  neck  of  tlie 

r  humerus  is  the  extra- 
capsular or  the  fracture 
through  the  surgical 
neck,  i.e.  below  the  tu-  rm.  so.  vneimot 
berosities.  The  arm  is 
shortened ;  the  lower 
fragment  can  be  felt 
projecting  into  the  ax- 
illa, where  its  sharp, 
irregular  outline  can 
easily  he  distinguished 
from  the  globular  head 
of  the  humerus  ;  the 
shoulder  has  not  the  pointed  outline  of  dislocation  ;  the  arm  is  much  more 
easily  movable,  and  when  its  length  ia  restored  crepitus  will  be  felt.  The 
upper  fragment  is  usually  tilted  outwards  by  the  muscles  inserted  into  the 
great  tuberosity  (Fig.  80) ;  the  displacement  of  the  lower  fragment  mwanis 
and  upwards  in  due  partly  to  the  action  of  the  force,  partly  to  that  of  the 
flaps  of  the  axilla  and  the  muscles  which  pass  from  the  scapula  to  tlio 
humerus  below  tlie  fracture,  and  partly  to  the  direction  of  the  line  of  frac- 
ture. In  some  cases  the  lower  fragment  lies 'anteriorly  externally,  and  even 
posteriorly,'  as  shown  by  Malgaigne,  and  it  may  be  impacted  in  the  tissue 
of  the  upper  fragment. 

Tliis  fracture  is  usually  treated  by  the  appUcation  of  a  case  or  splint  of 
leather  or  guttapercha  moulded  to  the  outside  of  the  shoulder,  and  opposed  by 
a  large  pad  in  the  axilla,  or  a  crutch  similar  to  that  used  for  fractures  of  the 
clavicle,  or  a  splint  about  two  feet  long  made  of  leather,  bent  in  the  middle  to 


jf  llie  p«7tan][a  mnjcv.  Tbe  'I 
sepmb^l  from  the  Inwr  fninni.ul  uid  biLrl« 
tqwr-  Th*  Qpppr  fragment, frve  fimn  VijmiUu^ 
p  by  tho  nupnwpLtLBtiDi.  uicl  pmlably  hy  the  ut 
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an  acate  angle,  which  is  fitted  into  the  axilla,  while  one  limh  of  the  splint  rests 
upon  the  chest  and  the  other  supports  the  inside  of  the  arm.  The  treatment 
of  this  fracture  by  a  case  of  four  straight  splints,  as  for  fracture  of  the  shaft,  is 
rerj  ineffective,  since  all  the  splints  will  probably  be  found  on  carefiil  examina- 
tion to  be  placed  on  the  lower  fragment  only.  The  same  precautions  should 
be  adopted  for  avoiding  stiffness  of  the  joint  as  recommended  in  the  former 
case ;  bat  some  loss  of  the  power  of  elevating  the  shoulder  is  a  very  common 
result ;  and  is  usually  attributed  to  inflammatory  thickening  of  the  lower 
portion  of  the  capsule. 

I  have  described  these  fractures  separately  from  each  other  as  purely  intra- 
or  extra-capsular,  but  in  practice  there  can  be  no  doubt  that  they  are  often 
mixed,  and  what  is  called  '  a  fracture  of  the  anatomical  neck  of  the  humerus ' 
L'  really  an  injury  in  which  the  greater  part  of  the  line  of  fracture  is  external 
V)  the  capsule ;  but  a  piece  has  been  comminuted,  or  a  subordinate  line  of  frac- 
:  .re  has  run  upwards  into  the  joint.  This  is  so  in  a  preparation  put  up  by 
Sir  B.  Brodie  in  St.  George's  Hospital  Museum  as '  fracture  of  the  anatomical 
n^k,*  and  the  same  was  the  case  in  a  patient  under  my  care,  who  presented 
the  unusual  complication  of  partial  rupture  and  obstruction  of  the  axillary 
utery,  leading  to  gangrene  of  the  arm  and  necessitating  amputation  at  the 
<boalder-joint. 

8.  Separation  of  the  upper  epiphysis  is  a  well-marked  accident,  very  clearly 
ascribed  by  R.  W.  Smith,  whose  description  I  had  an  opportunity  of  verifying 

in  the  case  which  furnishes  the  accompany- 
ing figure  (Fig.  81).  The  patient  is  a  young 
person  below  the  age  of  20,  and  usually  much 
younger  ;  the  arm  is  neither  lengthened  nor 
shortened;  the  lower  fragment  projects  some- 
what inwards,  causing  *  a  striking  and  abrupt 
projection  situated  beneath  the  coracoid  pro- 
cess,* which  Prof.  Smith  calls  '  the  most  re- 
markable feature  of  this  injury ; '  and  this 
projection  has  not  the  sharp  outline  of  an 
ordinary  fracture,  but  *  feels  rounded,  and 
its  superior  surface  is  smooth  and  slightly 
convex.'  When  the  injury  is  recent  the 
lower  fragment  can  be  brought  into  its  na- 
tural position,  and  then  the  prominence  will 
be  obliterated,  and  crepitus  can  be  felt,  though 
this  may  not  be  exactly  the  crepitus  of  frac- 
ture. The  lesion  may  be  treated  by  any  of  the 
fi.  ^^fttmtioii  of  the  npper  epiphyKifl  plans  which  are  used  in  other  injuries  about 
•  i^  mTm^  i?'^^to*'2a!SnMta  the  Same  part,  but  the  projection  will  probably 
''^t::^lr:^%7T^4'^rSp^  remain  permanently.    There  is,  however,  far 

less  probability  of  loss  of  motion  than  in  the 

fractures  of  adult  life.     The  line  of  fracture, 

'  tooBt  be  remembered,  is  below  the  tuberosities,  and  the  fracture  is  therefore 

iAinlj,  if  not  entirely,  extracapsular.'     It  seems  to  unite  usually  with  but 

•  ttle  infiammation. 

i.  Fracture  of  the  great  tuberosity  is  known  by  tlie  increased  width  of 
'I't.  opper  end  of  the  bone,  and  the  presence  of  a  bony  prominence  below  the 
Acronuon,  which  may  possibly  be  made  out  as  distinct  from  the  head  of  the 

"  R.  W.  Smith,  •  On  Fractures,'  p.  203. 
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bone.  The  acromion  is  somewhat  prominent,  though  less  so  than  in  disloca- 
tion, and  the  arm  may  be  separated  from  the  side,  but  can  easily  be  brought 
back  to  it ;  and  a  thorough  examination  of  the  hand  in  the  axilla  will  con- 
vince the  surgeon  that  the  head  of  the  bone  is  in  the  glenoid  cavity.  There 
are  cases,  however,  in  which  this  fracture  has  occurred  as  a  compUcation 
of  dislocation  (see  fig.  92).  If  the  separation  be  extensive  and  complete,  the 
union  may  be  ligamentous ;  in  many  cases  bony  union  seems  exuberant,  and 
tlien  considerable  loss  of  motion  will  follow.  Beyond  keeping  the  parts  at 
rest,  and  pressing  the  fragment  and  the  head  of  the  bone  together  by  means  of 
a  pad  in  the  axilla,  opposed  by  a  cap  over  the  shoulder,  I  do  not  see  what  i» 
to  be  done  in  the  way  of  treatment. 

In  a  paper  by  Dr.  Ogston  ('Lancet '  1876,  vol.  i.  pp.  420, 491 ),  the  reader  will 
find  an  interesting  series  of  cases  believed  to  be  instances  of  oblique  fracture 
running  downwards  through  the  upper  end  of  the  humerus.  Dr.  Ogston  believes 
(and  certainly  his  cases  render  the  conclusion  difficult  to  resist)  that  besides  tlie 
above-described  fracture  of  the  great  tuberosity,  '  there  exist  also  cases  where 
the  articular  portion  of  the  humerus  is  detached  in  conjimction  with  the 
greater  tuberosity  (as  asserted  by  Guthrie)  by  a  fracture  nmning  obliquely 
downwards  and  backwards,  the  line  of  fracture  occupying  at  its  upper  part 
the  situation  of  the  bicipital  groove.  The  lower  fragment  is  formed  by  the 
shaft  in  conjimction  with  the  lesser  tuberosity.  Such  an  injury  is  usually 
produced  by  a  fiedl  on  the  shoulder,  and  it  exhibits  characteristic  symptoms. 
These  are  increased  antero-posterior  diameter  of  the  shoulder ;  prominence  of 
the  lesser  tuberosity  at  the  anterior  part  of  the  shoulder,  the  prominence 
obeying  all  motions  of  the  shaft ;  the  existence  of  the  head  in  the  glenoid 
cavity,  not  moving  with  the  shaft,  save  only  to  a  limited  degree,  with  very 
extensive  movements  of  the  arm  ;  crepitus  sometimes  absent,  best  ehcited  by 
rotating  the  shaft  or  pushing  it  up  and  down  in  the  direction  of  its  long  axis  ; 
powerlessness  of  the  arm  to  the  patient,  but  pretty  free  mobility  to  the 
surgeon ;  and  a  position  of  the  ann  not  unlike  that  of  a  dislocation,  but  tht» 
elbow  capable  of  being  readily  pushed  into  contact  with  the  side.  The  short- 
ening of  the  arm  may  be  present  or  absent ;  it  is  present  when  the  smaller 
tuberosity  has  pierced  the  fibres  of  the  deltoid.  The  deformity  cannot  Ih» 
entirely  reduced,  but  the  injury  leaves  a  useful  arm  in  spite  of  the  defomie^l 
shoulder.' 

'  It  is  rather  astonishing  to  find,  in  both  series  of  cases,  the  marked  im- 
possibility of  removing  the  deformity  by  any  means  whatever.  In  the  pres^^nt 
state  of  our  knowledge  on  the  subject  it  seems  probable  that  this  is  owing  to 
the  tendon  of  tlie  biceps  slipping  into  the  cleft  between  the  fragments.* 

Fracture  of  the  shaft  of  the  humerus  occurs  usually  somewhat  below  the 
middle,  though  any  part  of  the  bone  may  give  way.  It  is  caused  by  any  kin<i 
of  violence,  and  sometimes  by  muscular  action.* 

The  displacement  varies  with  tlie  direction  of  the  line  of  fracture  an  el 


*  In  fr.ict  iiivs  fnmi  muM'ubir  iiclion,  howewr,  thfiv  is  re»iM>n  for  MLHiHiMiritf  in  niaT.\ 
ciiM'j*  that  the  lK)no  may  K*  diva-MMl.  Thii'*,  ft  M*h<M>lnia.Htt*r  in  strikin|x  a  tmy  with  hi'»  e.ii  . 
frsicturtnl  the  hunuTiiH.  S<mn*  wt'fkM  aftirwanls  (tht*  fnu'tun*  having;  in  the  nu'antimeuni»««'  » 
a  tumour  f*how«l  itJM'lf  iit  the  M-at  of  injury,  for  which  he  In'oamo  a  jwtient  nt  St.  (fi*<>nr»  ^ 
Hospital,  where  amputation  at  the  •ihouUler-joint  wa.s  jHTfonnetl.  In  other  chm*»  then?  i*  i  .» 
evitlenee  of  iliM'a'»4» ;  as  in  thai  4if  an  Army  Kurireon,  whieh  a  eorresiM-jndent  wjw*  m>  kinil  a*  t.» 
conniiunimte  to  nu',  who  hri)ke  his  arm  in  ihi*owin^  a  cricket  hall.  The  frm^ture  uiiJ't-i 
kimllv,  ami  he  continued  quite  well.  I  once  saw  a  csisc  in  which  a  «tn>njr  healthy  yuui.^ 
Duin  w^vs  Miid  to  havo  broken  his  thiirh  in  walking  acrosM  the  room.  The  fracture  certaiti.v 
cxiMetl,  ami  united  in  the  umliI  |Hriod. 
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other  circumstanceB.  Frequently  it  ia  not  very  much  marked.  There  is 
seldom  any  difficulty  in  correcting  it,  or  in  procuring  union  without  defor- 
mity. A  case  of  four  straight  sphnta  or  a  leather  or  guttapercha  splint,  must 
be  apphed  for  about  six  weeks,  when  the  fracture  will  be  soundly  united. 
The  hand  is  to  be  carried  in  a  sling,  which  should  not  be  long  enough  to  press 
the  elbow  upwards. 

Fractures  of  the  lower  end  of  the  humerus  may  be  divided  into :  Simple  Of  t^» 
transTerse  fracture  above  or  below  the  condyles ;  fractures  running  between    """"  "" 
the  condyles  into  the  joint ;  fracture  of  either  condyle  ;  and,  separation  of  the 
tpiphysis. 

The  transverse  fracture  of  the  lower  end  of  the  humerus  is  of  interest, 
inumuch  as  it  somewhat  resembles  dislocation.  Both  injuries  are  common 
in  coutli.'  In  the  fracture  the  lower  fragment  along  with  the  forearm  is  usually 
orried  backwards,  producing  a  projection  behind  the  joint,  and  a  prominence 
4  the  triceps  tendon,  as  in  dislocation ;  and  there  is  a  projection  in  front 
OMT  the  bend  of  the  elbow,  as  in  dislocation.    Here,  hciwever,  the  resemblance 


'  ■:    [nuniDDutical  RpmcnUtfoD  of  fnctnre  ol  Cbo  lovor  end  ol  Iho  bnmeroi,  contrBm 
'luni  ol  botli  bono  of  the  (oRum  twckiiua.    TLe  Dgure  (from  Llnon)  itiuvs  tlie  gEut 


■i-ii.  In  the  fracture  the  parts  can  commonly  be  reduced  and  crepitus 
■liiwd.  The  projection  in  front  is  seen  to  be  above  the  bend  of  the  elbow, 
■■  i  to  have  a  sharp  outline,  whilst  in  dislocation  the  prominence  is  below  the 
T^  of  the  elbow,  and  is  rounded.  But  the  most  unfailing  distinction  is,  that 
-^  iii<ragar«ment  between  the  olecranon  and  internal  or  external  condyle  is 
-■.  ir»l  in  the  fracture,  while  in  the  dislocation  it  is  much  increased.  How- 
■ -•  CTeat  the  swelling  may  be,  one  or  other  of  the  condyles  can  almost  cer- 
■f.lr  be  made  out.  In  some  cases,  especially  when  the  fracture  is  caused 
■ » ilirect  blow,  the  displacement  of  tlie  lower  fragment  may  be  forwards,'  in 
'  .'■h  case  there  can  be  no  difficulty  in  diagnosis. 
The  reparation  of  the  lower  epiphysis  of  the  humerus  is  difficult  to 

'  In  u  ratCTaning,  and,  I  beliere,  oniqne  laso  recorded  in  the  New  York  '  ArchiTes  of 
~'  ^iTf,'  ToL  i.  p.  333.  the  nina  (aloae)  KM  dislocated  Imckwards  while  the  bumorns  was 
--  tnrtartd  jn*  above  the  cooilyloii. 
'  ■»*  (  pn|«ratiaD  in  the  MoMUin  of  St.  George*  Hospital,  Sit.  i.  So.  87. 
b2 
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distingaiBb  from  this  injury,  though  it  occnrB  lowerdown.  In  this  fracture 
either  the  whole  epiphysis — or,  as  Dr.  R.  W.  Smith  thinks,  only  the  part 
which  forms  the  trochlea  and  capitellum— is  separated  from  the  sha^  of  the 
bone  and  carried  backwards  with  the  forearm. >  Prof.  Smith  states  that  the 
lower  epiphysis  of  the  humerus  ia  placed  entirely  below  the  condyles,  and 
therefore  describes  the  separation  of  the  epiphysis  aa  being  necessarily  '  iii- 
frocondyloid.'  This  is  certainly  iocorrect,  as  I  have  shown  elsewhere,  and 
as  the  annexed  figures  prove.  The  condyles  are  epiphyses  as  well  as  the 
trochlea  and  capitellum,  and  form  pieces,  though  detached  pieces,  of  the  same 
epiphysis,  as  ia  correctly  described  iu  the  ordinary  anatomical  works.  At  the 
same  time  it  is  quite  possible  that  in  separations  of  the  lower  epiphysis  only 
the  part  which  belongs  to  the  trochlea  and  capitellum  may  be  broken  off. 
leaving  the  condyles  attached  to  the  shaft  of  the  bone,  but  I  am  not  aware  of 
the  existence  of  any  preparation  showing  this  form  of  fracture.  We  may  con- 
clude, then,  that  Mcture  may  occur  at  any  age,  through  the  lower  part  of  the 


shaft  more  or  less  close  above  the  condyles ;  and  at  early  periods  the  whole 
epiphysis  may  be  separated,  including  the  condyles,  or  only  its  infracondyloid 
part.  Thus  there  would  be  three  forms  of  transverse  fracture  of  the  lowor 
end  of  the  humerus:  1.  Supracondyloid ;  S.Disjmictionof  theentireepiphysis; 
8.  Partial  disjmiction,  or  infracondyloid. 

Stated  shortly,  the  signs  of  these  three  fractures,  as  they  are  commouly 
scen,  would  be  as  follows  :  (a)  In  front  of  the  joint.  In  the  common  fracture 
of  the  lower  end  of  the  humerus  (displaced  ba<;lnvardfl|  the  lower  end  of  the 
upper  fragment  projects  hi  front  and  above  the  bend  of  the  elbow  ;  so  itdot-s 
in  the  other  two  fractures,  but  in  the  infracondyloid  fracture  the  projectini; 
part  is  wider,  equal  in  breadth  to  that  of  the  opposite  humerus  fri3iii  o»f 
condyle  to  the  other ;  and  if  tlie  swelling  is  not  too  great  tlie  condyles  can 
be  made  out  as  forming  a  part  of  it,  while  in  tlie  disjunction  of  the  entire 
epiphysis  the  condyles  will  remain  attached  to  the  lower  fr^igment,  and  Oie 

'  '  Brit.  Xnl,  Joar'  Aug.  IT,  )S6T. 
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upper  fragment  will  therefore  be  higher  and  less  broad,  (b)  Turning  to  the 
back  of  the  joint,  two  prominences  are  seen,  one  external,  the  other  internal, 
in  all  three  forms  of  fracture,  as  well  as  in  dislocation.  In  all  these  injuries 
the  two  prominences  are  on  different  vertical  levels,  the  internal  (which  in  all 
of  them  is  formed  by  the  displaced  olecranon)  being  the  higher.  The  external 
prominence  in  dislocation  is  formed  by  the  head  of  the  radius,  and  is  therefore 
far  more  remote  from  the  internal  than  it  is  in  any  of  the  fractures '  in  which 
it  is  formed  by  the  part  of  the  humerus  carried  backwards  with  the  radius, 
viz.  the  capitellum  only  in  the  infracondyloid  fracture,  the  capitellum  and 
external  condyle  in  the  disjunction  of  the  entire  epiphysis,  and  probably  some 
part  of  the  external  condyloid  ridge  of  the  humerus,  in  addition  to  the  condyle 
in  the  common  supracondyloid  fracture.  In  all  four  forms  of  injury  the  fore- 
arm is  generally  flexed,  and  the  hand  midway  between  pronation  and  supina- 
tion. 

The  other  fractures  which  communicate  with  the  elbow  are  often  com<  T-shaped 
minuted.     Some  are  of  a  X-shape,  consisting  of  a  transverse  branch  above  the  ^^?SI^ 
condyles  and  a  vertical  one  between  them,  the  condyles  being  movable  on  tures  of 
each  other  with  crepitus,  and  the  end  of  the  bone  increased  in  width.   Others  ^^^^  ^^°' 
are  mere  linear  fractures  running  from  the  outer  or  inner  side  of  the  bone  into 
the  joint,  so  as  to  separate  the  external  or  internal  condyle*    It  seems  that 
tlie  prominent  extremity  of  the  latter  portion  of  the  bone  may  be  separated 
from  the  shaft  without  implicating  the  joint. 

The  treatment  of  all  these  injuries  is  the  same.  The  elbow  must  be  bent 
to  something  above  a  right  angle,  so  that  if  ankylosis  should  unfortunately 
occnr  the  hand  may  be  in  good  position.  This  position  may  be  maintained  by 
an  angular  splint  in  the  bend  of  the  elbow  ;  or  if  there  is  any  strong  tendency 
to  displacement  of  the  lower  fragment  backwards  the  angular  splint  may  be 
applied  behind,  while  a  straight  splint  is  put  in  front  of  the  arm  to  push  back 
*Jiie  upper  fragment.  After  the  end  of  three  weeks  passive  motion  must  be 
^olously  made,  the  splints  being  removed  and  reapplied  daily.  Dr.  Hamilton 
t:ven  recommends  the  total  disuse  of  splints  after  the  first  seven  days  in 
fractures  of  the  elbow,  and  the  persevering  use  of  passive  motion  daily,  remark- 
ing, that  '  though  at  this  time  no  bony  union  has  taken  place,  yet  the  effusions 
uve  somewhat  steadied  the  frragments,  and  the  danger  of  displacement  is 
icasenedf  while  the  prevention  of  ankylosis  demands  very  early  and  continued 
motion.'  This,  however,  does  not  of  course  apply  to  fractures  which  are 
Hitirely  above  the  condyles,  but  only  to  those  in  which  the  elbow-joint  is 
clearly  implicated. 

We  mast  now  speak  of  fractures  of  the  forearm. 

The  olecranon  process  is  usually  fractured  by  a  fall  on  the  elbow,  and  Fracture  of 
sometimes  by  muscular  action.  The  fragment  is  generally  drawn  upwards  by  UlJ,®*®*^™' 
*lie  triceps  muscle,  though  if  the  periosteum  and  the  fibrous  expansion  around 
the  bone  is  not  broken  there  may  be  no  separation.  Bending  the  forearm  will 
nuke  the  interval  more  distinct,  if  there  is  any  difficulty  in  detecting  it,  which, 
however,  is  rarely  the  case.  The  loss  of  the  power  of  extending  the  forearm  is 
vjmetimes  complete — more  commonly  the  patient  can  perform  this  action, 
though  with  pain  and  difficulty.  Efiusion  into  the  elbow-joint  generally  occurs 
quickly,  for  the  fracture  almost  always  imphcates  the  joint.    It  is  said,  how- 

'  Prafesaor  Smith  says  that  in  dislocation  the  vertical  distance  between  the  two  tumours 
ftTcr»g«s  one  and  a  half  inch,  while  in  infracondyloid  fracture  it  seldom  exceeds  three- 
'j'^rtifi  of  an  inch. 


non. 
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ever,  that  in  rare  cases  only  the  tip  of  the  process  is  broken  off  and  the  synovial 
membrane  left  intact. 

This  fracture  often  unites  by  ligament  only — but  also  by  bone — and  then 
frequently  with  obvious  evidence  of  inflammation  (Fig.  84).  The  joint  is  often 
left  with  hardly  a  trace  of  injury  to  its  functions.  This  will  necessarily  depend 
in  a  great  measure  on  the  closeness  of 
apposition  of  the  fragments,  but  also  on 
the  avoidance  of  subsequent  inflammation, 

and  it  is  to  these  two  indications  that  the  viv^^Hiz*-«xdA^  m\ 

treatment  should  be  addressed.   The  first  ^mS^SI^S^^V J 

thing  is  to  relax  the  triceps  muscle  com-  UHI  ^IP^^SM^f/ 

pletely  by  putting  the  arm  in  complete 
extension  on  a  long  splint  reaching  from 
near  the  shoulder  to  the  palm,  leaving  the 
fracture  uncovered.  One  of  the  plans 
used  in  fracture  of  the  patella  may  be 
employed  here  also  to  draw  the  movable 
fragment  downwards.  Inflammation  must 
be  combated  by  cold,  evaporating  lotions, 
and  leeches.  If,  however,  acute  inflam- 
mation nevertheless  sets  in  and  persists, 

the   surgeon   must   not  allow  ankylosis  to    Fio.  84.    Fracture  of  the  olecnnon,  aniied  by 

i.i_  i.       J    J  'A-  !_    A    1        -11         bone.    Tlie  edges  of  the  fracture  «,  a.  «rv 

occur  m  the  extendea  position,  but  should         nnlted  by  bono  at  the  inner  side,  bat  at  the 

examine  the  joint  undef  chloroform,  and      ^^i^^S^'i'iS^f^Z'^fr^liy-i^^^^ 
if  he  finds  that  adhesions  are  forming  he      JoJJ^'^^.oT'of^Jp^'  riill^d^he'^ir! 

should   place   it   at   an   appropriate    angle         it  i«  perforated  by  nnmeroiw  large  holw,  an.l 
*     ,  5  aeparateil  in  manv  pLacc«i  by  a  distinct  iut«'r- 

and  allow  it  to  ankylose  in  the  bent  posi-      ▼**  '«>°»  **»«  **<^«  »'  ^i»<^  olecranon  protx-**. 

..  XT  .,  ,.         ,        ,,         — Prom  a  apedmen  (Sor.  L  Na  IM)  In  t'.t* 

tion.     In  ordinary  cases  the  splint  should      Mt»eam  of  st.  George's  HoepitAi,  of  wu<.  ti 
be  removed  after  a  month,  and  passive      *  *"    °^       ^' 
motion  be  made  daily,  with  great  care  at  first,  so  as  not  to  rupture  the  newly- 
formed  union.* 

As  in  fructure  of  the  patella  so  in  that  of  the  olecranon  when  the  union 
has  failed  and  the  limb  is  thereby  rendered  useless,  it  is  quite  justifiable  to 
cut  down  (with  antiseptic  precautions)  and  unite  the  fragments  by  suture. 
An  interesting  example  of  the  success  of  tliis  operation  is  recorded  by  Sir 
W.  MacCormac  in  the  Clinical  Society's  Trans,  vol.  xiv.  p.  210. 

When  the  fracture  is  compound  it  is  perhaps  better,  if  the  wound  is  small 
and  uncomplicated,  to  treat  it  at  first  with  a  view  to  immediate  union  of  the 
wound,  so  as  to  convert  it  into  a  simple  fracture  and  preserve  the  motion  of 
the  joint ;  but  if  there  is  considerable  laceration  and  the  joint  is  very  freely 
opened,  the  choice  lies  between  excision  and  ankylosis  in  the  flexed  position. 
The  former  would  be  indicated  if  there  is  reason  to  suspect  the  presence  of 
splinters  or  foreign  bodies  in  the  joint,  or  if  the  soft  parts  are  much  torn  ; 
but  in  most  cases  it  is,  I  think,  better  to  be  content  with  ankylosis.  Should 
much  suppuration  follow  and  the  bones  become  extensively  exposed,  secondary 
excision  can  at  any  time  be  practised,  for  excision  of  the  elbow,  unlike  excision 
of  the  knee,  may  be  performed  with  success  in  the  acute  stages  of  inflammation. 

Fracture  of  the  coronoid  process  occurs  as  a  complication  of  dislocation 
of  the  elbow,  and  is  treated  of  under  that  head  (see  Fig.  96,  p.  265).  It  is 
also  spoken  of  as  a  separate  injuiy,  but  I  am  not  aware  that  its  existence  as 

>  In  thtB  fracture  also  Hamilton  u  in  faTour  of  making  passiTe  motion  daily  from  about 
the  seventh  day. 
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Bnch  has  ever  been  proved  by  dissection.  It  is  said  to  unite  usually  by  liga* 
ment,  in  consequence  of  the  displacement  of  the  fragment  by  the  brachialis 
anticas.  The  treatment  would,  therefore,  consist  in  keeping  the  forearm  fixed 
in  the  bent  position  for  about  three  weeks,  should  this  injury  be  diagnosed. 

Fracture  of  the  head  and  upper  part  of  the  radius  occurs  as  a  complication  Fracture 
of  dislocation  (q.  v.),  and  has  sometimes  been  found  as  a  complication  of  other  radius.  ^ 
iiijnries  to  the  joint,  such  as  compoimd  fracture  or  gunshot  wound.  The  cases 
which  have  been  recorded  and  figured  have  been  either  longitudinal  fissures 
extending  downwards  from  the  articular  surface,  or  comminuted  fractures 
m  which  the  bone  has  been  more  or  less  shattered.^  As  a  substantive  injury 
little  is  known  about  it,  and  its  existence  is  generally  unrecognised  till  after 
dissection  or  excision.  I  incline,  however,  to  agree  with  Dr.  Hodges  in  be- 
iie\'ing  that  it  is  probably  more  common  than  is  usually  supposed. 

The  most  common  fracture  of  the  central  part  of  the  forearm  is  that  in  Of  both 
which  both  bones  are  broken,  which  usually  occurs  about  the  middle,  though,  the  fore- 
&<«  the  fracture  is  generally  caused  by  direct  violence,  any  part  may  be  broken  ;  Arm. 
and  I  have  seen  cases  where  from  the  passage  of  a  wheel  over  the  hmb  the 
hones  have  been  spUntered  into  a  great  number  of  fragments.    In  children  the 
fracture  is  often  incomplete,  being  marked  by  a  mere  bending  of  the  bones,  with  Bending  of 
no  crepitus,  the  upper  part  sharing  in  any  movement  impressed  on  the  lower  ^Sdhwd, 
tsee  Greenstick  Fracture,  p.  118).     The  displacement  in  fracture  of  both  bones 
of  the  forearm  is  often  very  considerable  when  the  fracture  is  very  oblique  or 
mach  comminuted,  but  there  is  not  in  general  any  serious  difficulty  in  getting 
:Le  bones  back  into  position.     Nor  is  the  treatment  generally  unsatisfactory 
rven  in  somewhat  complicated  cases.     There  are,  however,  a  certain  number 
in  which  the  power  of  rotation  of  the  hand  is  more  or  less  lost,  a  result  which 
i«  ascribed  by  Mr.  Flower^  (following  Lonsdale  in  this  particular)  to  the  feict 
ibat  the  two  portions  of  the  radius  have  been  put  up  in  different  positions  as 
r^j&rds  supination.    There  are  also  more  numerous  instances  in  which  some 
amoant  of  deformity  is  left  after  union,  but  without  any  loss  of  motion.   The 
indications  are  to  keep  the  fragments  from  falling  together,  i.e.  to  obviate  any 
Urndency  of  the  fragment  of  the  radius  to  point  towards  the  ulna,  or  vice  versd 
and  to  see  that  the  natural  line  of  the  superficial  portions  of  both  bones  is 
completely  restored.   For  the  former  purpose  it  is  desirable  in  compUcated  cases 
to  place  a  graduated  compress  in  the  interosseous  space.     With  regard  to  |Jie 
latter,  the  defect  alluded  to  by  Lonsdale  and  Flower  of  putting  up  the  two 
parts  of  the  radius  in  different  positions  of  supination  is  most  surely  avoided 
bj  the  completely  supine  position  of  the  whole  forearm.    This,  however,  is 
niore  irksome  to  the  patient  than  the  half-supine  position.     The  latter  is 
{generally  adopted,  and  answers  well  for  all  ordinary  cases.     The  splints  in 
ireneral  use  are  two  straight  well-padded  wooden  ones,  at  least  as  broad  as  the 
iunb,  and  extending  from  the  elbow  to  the  wrist,  on  the  back  and  front ;  or  a 
pasteboard,  leather,  or  starched  case  may  be  apphed  at  once.   The  bones  should 
W  kept  in  apposition  for  a  month,  care  being  taken  to  give  passive  motion  to 
the  fingers  if  they  seem  inclined  to  stiffen. 

The  ulna  or  radius  alone  may  be  broken  in  its  centre.    The  ulna  can  only  Froctare 
(^  thus  fractured  by  direct  violence,  and  this  is  also  the  cause  of  fracture  of  radiiuoniy. 
the  shaft  of  the  radius  in  almost  all  cases,  since  the  result  of  a  fall  on  the  hand 
if  the  radius  gives  way  is  almost  always  Golles's  fracture.     Here  also  the  great 
point  is  to  see  that  the  fragments  do  not  fall  towards  the  other  bone,  and  for 

'  .Sw  a  pAper  by  Dr.  Hodges,  'Boston  Medical  and  Surgical  Journal,'  Jan.  18,  1877. 
»  'Syst.  of  Surg.*  Srd  ed.  toI.  i.  p.  963. 
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this  purpose  to  thrust  them  out  if  necesaary  by  a  pad  in  the  interoseeous  apace. 
The  souiid  bone,  acting  as  a  splint,  will  in  all  probability  prevent  any  displaco- 
ment,  and  no  lasting  effects  need  be  apprehended. 
CoIIm'b  CoUes's  fracture,'  or  fracture  of  the  radius  close  to  its  lower  end,  is  a  very 

l^er  end  frequent  consequence  of  falls  on  the  palm  of  the  band,  especially  in  old  persons. 
of  radlna.  It  is  one  of  the  few  fractures  which  are  believed  to  be  more  common  amonfi 
women  than  men,  and  it  ia  very  liable  to  be  followed  bya  conaiderable  amount 
of  stiffiiess  of  the  wrist  and  fingers,  due  in  part,  very  likely,  to  a  tendency  to 
rheumatism  in  the  patient.  The  radius  is  broken  generally  about  an  inch  oc 
a  little  more  above  its  lower  end,  but  sometimes  much  nearer  the  wrist,  as  in 
Fig.  86.  The  displacement  which  usually  accompanies  this  injury,  and  which 
is  so  characteristic  of  it  that  it  enables  a  surgeon  to  recognise  it  at  a  glance,  ia 
well  shown  in  Fig.  85,  taken  from  Prof.  Smith's  work,  The  lower  end  of  the 
radius  carrying  the  hand  is  driven  backwards  and  outwards,  causing  a  deviation 
of  the  hand  from  the  axis  of  the  limb,  a  prominence  of  the  styloid  process  of 
the  ulna,  a  projection  on  the  back  of  the  forearm  just  above  the  wrist,  and  a 
corresponding  projection  on  the  front  at  a  somewhat  higher  level  caused  by  tbe 
flexor  tendons  being  put  on  the  stretch  in  passing  over  the  upper  fragment, 
which  is  usually  displaced  considerably  forwards  and  inwards  (see  I'Hg.86).  The 
power  of  pronation  and  supination  is  lost.  If  the  hand  can  be  restored  to  its 
natural  position  crepitus  will  be  felt  on  rotation.  The  line  of  fracture  ia  nsoally 


PK).  U.    Collai'a  Kncliin,Blio<iingt)i 


nearly  transverse,  rarely  so  oblique  as  to  allow  of  very  great  displacement, 
which,  indee<1,  is  impossible  so  long  as  the  ulna  and  the  internal  lateral  liga- 
ment of  the  wrist-joint  remain  entire.  Much  difference  of  opinion  pre\-ails  as 
to  whether  this  fracture  is  frequently  impacted  or  no.  It  is  believed  to  be  so 
by.  most  English  and  French  authors,'  and  the  appearance  of  fractures  which 
have  been  long  united  with  some  amount  of  displacement  certainly  bears  a 
close  resemblance  to  the  appearance  of  old  impacted  fracture.  But  the  Irish 
surgeons,  and  notably  Prof.  E.  W.  Smith  and  Dr.  Gordon,  deny  tliat  impaction 
is  common ;  and  they  attribute  the  appearance  referred  to  not  to  penetration 
of  the  lower  fragment  by  the  upper  at  the  moment  of  the  accident,  but  to  sub- 
sequent inflammation  which  has  produced  an  irregular  callus  encircUng  boLh 
fragments.     There  is  no  doubt,  however,  that  in  many  cases  there  is  an 

'  .Mr.  CoUeu's  .iewript  iun  of  this  fractnre  will  bo  ffmnJ  in  the  '  Ed.  Mai.  an.!  Sorg.  Jour.' 
April  1814 ;  or  in  Ihe  tecriit  I'dilion  of  bis  worts  by  the  New.  Sjd.  Soc. 

'  The  twiimony  of  ominenl  pulboloft'-"" ''*''*  """'""'''■*'"*>■  "'^ '*^'' "'the -Vfan..-..;/ 
occurrenM  of  im[iiictioii  of  ibo  upper  fmi-iiiput  into  th*  lowiT.  S,-o  I'sllondcr,  'St.  B«i^ 
tholomvw'B  Huopital  I{i')>ortK,'  vol.  i.  p.  283,  where  ihnv  ca^c*  sro  reUtvd,  in  which,  th«> 
patieut  dying  oa  the  spot  from  other  injiiriwi,  this  impaclion  wm  found.  Another  l7pi(^ 
iuMlstice  of  iiiii^uction  is  related  iu  Ihe  '  AnnnU  of  Anatomy  and  Surgery,'  Bivuldyn,  March 
1881,  p.  117,  when-  the  upper  fragment  was  so  firmly  impaclpd  in  ihe  lower  u  lo  him- 
CTOshed  ita  s|>onfry  tiwue  to  such  an  extent  that  the  two  frugnivnts  no  lonyrer  flUAd  e4oh 
other  on  n-ductiun,  mid  wjiut'  pemiatient  flulteiiiog  uf  the  anterior  eorru  of  the  buna  mmt 
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almost  insuperable  difficulty  in  disengaging  the  fragments,  which  can  hardly 
be  accounted  for  except  on  the  theory  of  impaction,  and  for  myself  I  certainly 
hold  the  general  view. 

The  cause  of  the  difficulty  often  experienced  in  reducing  this  fracture  haa 
been  variously  explained — and  it  is  amatter  of  more  than-theoretical  interest,, 
since  the  method  of  reduction  adopted  will  to  some  extent  vary  with  the  views 
the  surgeon  entertains  as  to  the  obstacles  to  reduction.  That  impaction  is  a 
frequent  obstacle  I  myself  have  no  doubt.  This  must  be  combated  by  judi- 
cious extension  and  pressure  applied  to  the  fragments  under  anaesthesia.  The 
action  of  muscles  has  been  invoked  in  this  as  in  all  other  fractures,  and  many 
eminent  surgeons  believe  that  the  supinator  longus  or  the  pronator  quadratus 
oppose  reduction.  This  seems  to  me  improbable,  but  in  any  case  would  be 
easily  remedied  under  aneBsthesia.     Some  authors  believe  that  the  tension  of 

the  untom  periosteum  on  the  dorsal  face 
of  the  fragment  often  opposes  reduction. 
This  membrane  will  be  relaxed  by  ex- 
tension applied  with  the  hand  in  the 
hyper-extended  position,  a  manceuvre 
which  should  always  be  adopted  when 
other  means  fail.  Lastly,  it  has  been 
taught  that  the  main  obstacle  is  the 
implication  of  the  displaced  head  of 
the  ulna  in  the  annular  ligament  and 
tendon  of  the  Flexor  ulnaris,  and  that 
this  displacement  must  be  remedied 
before  the  fragment  can  be  returned 
to  its  actual  position. 

I  would  refer  the  reader  to  an  in- 
teresting paper  by  Dr.  Packard  in  the 
'  Am.  Jour.  Med.  Sc'  Jan.  1879,  to  one 
by  Dr.  MacLeod  in  the  'Brit.  Med. 
Joum.'  July  12,  1879,  and  to  another 
by  Prof.  Bennett  in  *  Brit.  Med.  Joum.*^ 
,  ^  .  May  22,  1880. 

'    "*.  A  recent  tpecimra  of  Colles's  fractnre,  from  "L  _  .  i*ii'i«-i 

t'  bndy  of  A  boy  who  died  of  other  injuries.         In  an  elementary  work  of  this  kmd 

• '^^ww  the  fnurtuTp!.  The  upper  frafrment  is  dis-    .,  i-i  i  x     r      i  l^         i '^t,^ 

:jr.aicaiMidenblyliiwanU  and  forwards.    Tlie    it  WOUld  be  OUt  Of  plaCC    tO   enter  mtO 

iS SSSU^X?  «n  bi'dlSlia'oi'd'fo'?:  any  prolonged  theoretical  discussion  aa 
^^fjlS^&  iKiy^  I'sU^'lhe^wTt:  to  the  exact  mechanism  of  this  injury. 

iflV  *^  «t«i»or  oasis  metacarpl  pollicis;    J  ^j^  content  mVSelf  with  QUOtiug  the 
■  •^  Betor  carpi  ulnaris  tnidon  cut  short.  .  i       tx      t»-i  ^ 

following  summary  by  Dr.  Pilcher,  of 
^•'wklyn,  of  a  paper  on  this  subject  in  the  *  Annals  of  Anatomy  and  Sur- 
>'j:  ^larch  1881. 

'Fractures  of  the  lower  end  of  the  radius  may  be  produced :  1.  Simply  by 
*-•*'  direct  transmission  of  force  through  the  carpus,  longitudinal  fissuring 
^^'A  the  result ;  2.  Simply  by  avulsion  through  the  forcible  distension  of  the 
•^  '-^rior  ligaments,  transverse  fractures  resulting.  When  comminution  of  the 
•over  fragment  is  present,  it  may  be  the  result  of  the  wedge-like  action  of  the 
'*Tm«  driven  up  against  the  articular  face  of  the  radius  by  direct  force,  fis- 
'^'"ig  it,  followed  by  the  avulsion  of  the  lower  part  of  the  radius  through 
^■»Wnfflon  of  the  anterior  ligaments,  tliis  being  the  most  frequent  mode  of  its 
r^uetion ;  or  by  the  splitting  of  the  lower  fragment  through  the  descent 
-iio  it  from  above  of  the  upper  fragment,  a  comparatively  rare  occurrence.' 
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The  treatment  in  v%tj  often  not  entirely  BacceBsful  either  in  restoring 
the  shape  of  the  parts  or  t)ie  moTements  of  the  wriet  and  fingers,  thoni^li 
the  latter  may  be  trusted  to  improve  gradually.  It  is  well  to  warn  tlie  patient 
of  this.  Several  plans  are  in  common  use.  Some  sui^eons  nee  two  straight 
splints,  anterior  and  posterior,  not  reaching  much  beyond  the  wrist,  and  when 
these  splints  are  used  the  surgeon  generally  draws  the  hand  towards  the  ulnar 
side  by  means  of  the  bandage  which  fixes  the  splint,  or  by  a  webbing  strap. 
The  pistol-shaped  splint  is  a  very  common  apparatns,  applied  either  to  the 
front,  or,  as  ia  perhaps  better,  to  the  back  of  the  forearm  and  hand,  with  a 
short  splint  on  the  palmar  aspect  of  the  forearm. 

Dr.  Gordon  '  teaches  that  in  this  fracture  both  the  tinctured  ends  are  dis- 
placed forwards,  and  this  I  faeheve  to  be  true,  since  the  backward  displacement 
of  the  hand  must  tilt  the  upper  end  of  the  lower  fragment  forwards.  Thus 
the  natural  concavity  of  the  front  snrfoce  of  the  radius  is  lost.  It  is  to  the 
restoration  of  this  concavity,  i.e.  to  the  correction  of  the  forward  displace- 
ment of  the  two  fractured  aurfoces,  that  the  surgeon's  efforts  are  to  be  directed. 
Dr.  Gordon  also  follows  Prof.  R.  W.  Smith  in  denying  tlie  existence  of  impac- 
tion as  a  common  condition.  The  means  by  which  he  proposes  to  remedy  the 
displacement,  or  to  restore 
the  natural  concavity  of 
the  radius  anteriorly,  con- 
sist in  first  reducing  the 
fracture  by  traction  on  the 
hand  and  pressure  on  the 
fragments,  placing  the  hand 
in  the  prone  position,  then 
applying  to  the  anterior 
surface  of  the  forearm  a 
splint  (Fig  87  a)  to  which 
a  wooden  conical  or  trian- 
gular piece  (Fig.  67  c)  is  so 
attached  that  the  external 
border  of  the  splint  pro- 
jects beyond  it ;  and  on  the 
back  of  the  fore -arm  a 
straight  splint  <Fig.  87  b)  | 
more  thickly  padded  over 
the  wrist  than  over  the 
forearm.  The  splints  are 
to  be  fixed  by  two  webbuig  straps,  not  by  bandage.  The  triangular  bevelled 
end  of  the  anterior  radial  splint  lifts  up  the  lower  end  of  the  upper  frag- 
ment of  the  radius,  the  pressure  made  by  the  straps  (wliich  is  thrown 
entirely  on  the  ulnar  side  of  the  limb  in  consequence  of  the  projecting  border 
of  the  radial  splint)  remedies  the  projection  of  the  ulna  inwards,  and  the 
depression  of  the  hand  elevates  the  lower  or  carpal  fragment  and  raises  it  to 
the  level  of  the  upper  fragment.  Those  who  have  tried  this  plan  adequately 
report  in  high  terms  of  its  results,*  and  a  somewhat  similar  plan  is  said  *  to 
have  been  employed  by  8ir  P.  Crampton. 

I  have  used  all  three  plans ;  Dr.  Gordon's,  indeed,  only  in  one  or  two 
instances,  but  in  one  of  these  with  great  success.    My  own  impression  is  that 
'  '  On  the  Trvatment  of  Fmrtureii  of  Ihe  lower  Kilreraily  of  the  RsHiiu,'  Be1l»t,  1862. 
*  See  Porter,  '  Dublin  Quar.  Jodt.'  Maj  1866.  •  ll-iJ.  Feb.  ISta. 
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all  methods  giTe  a  good  result  in  non-impacted  fractures  which  can  be  and  are 
accuiatelj  set  at  the  time  of  the  injury,  and  where  the  patient  is  healthy  and 
tractable ;  and  even  when  some  deformity  remains  the  movements  of  the 
wrist  and  fingers  are  preserved  if  timely  passive  and  active  movement  are 
insisted  on.  Dr.  Gordon  seems  to  me  to  have  somewhat  exaggerated  the 
frequency  of  the  ill-success  which,  however,  does  undoubtedly  sometimes 
attend  the  common  methods  of  treatment. 

Another  splint  which  seems  now  coming  into  use  in  this  fracture  is  Carr's, 
which  is  intended  to  fulfil  somewhat  the  same  indications  as  Gordon's.  It 
consists  of  two  pieces,  palmar  and  dorsal.  The  palmar  splint  is  padded  so  as 
to  form  a  convexity  which  may  fill  up  and  support  the  concavity  of  the 
rsdins.  An  oblique  round  cross-piece  or  bar  ends  the  splint,  which  is  to  be 
fitt€d  exactly  under  the  metacarpo-phalangeal  articulations,  sloping  therefore 
from  without  inwards  and  backwards.  The  patient's  arm  is  secured  to  this 
5plint  by  one  or  two  turns  of  bandage  and  his  fingers  are  made  to  grasp  the 
bar.  In  doing  this,  most  fractures  are  reduced ;  or,  if  it  is  preferred,  the 
^orgeon  may  reduce  the  fracture  before  applying  the  splint.  A  tliin  dorsal 
splint  is  then  applied.  The  advantages  claimed  for  this  splint  are,  that  it 
^nMes  the  patient  to  move  his  fingers  and  thumb  and  thus  avoids  sti&ess, 
and  that  it  secures  a  better  position  for  the  fracture.  In  the  '  Brit.  Med.  Joum.' 
April  9, 1881,  p.  560,  will  be  found  an  account  of  some  cases  under  Mr.  Heath's 
care  treated  with  success  with  these  splints,  and  its  use  at  St.  George's 
Hospital  has  also  been  satisfeictory. 

Wliatever  treatment  is  adopted,  the  part  should  not  be  kept  too  long  stiff; 
tli€  position  of  the  parts  should  be  verified  at  frequent  intervals,  and  after 
about  three  weeks  the  limb  should  be  taken  out  of  the  splints,  and  careful 
passive  motion  given  to  each  finger-joint  and  to  the  wrist,  the  limb  being  first 
^^!1  steamed. 

The  lower  end  of  the  radius  is  also  in  rare  cases  comminuted  or  fractured 
iri  ^ch  a  direction  that  its  lower  fragment  is  displaced  forward,  and  sometimes 
le  lower  ends  of  both  bones  are  crushed.  Such  accidents  should  be  treated 
on  simple  straight  splints,  after  careful  reduction.  When  comminuted  fracture 
affects  both  bones  they  are  very  liable  to  be  soldered  together  in  the  process  of 
union,  caosang  entire  loss  of  the  rotatory  movements  of  the  hand,  and  the  sur- 
;r^fon  most  combat  this  tendency  as  well  as  he  can  by  timely  passive  motion. 

Fractures  of  the  carpal  bones  are  rare,  at  least  they  are  rarely  diagnosed —  ^/^""* 
•'^ing  possibly  in  many  cases  masked  by  the  injury  to  the  soft  parts,  which  is  carpiu. 
c^mdly  severe.  The  accident  in  itself  is  not  a  very  formidable  one,  for  two  or 
i^ore  of  the  carpal  bones  may  be  ankylosed  together  without  any  loss  of  the 
Sanctions  of  the  hand.  I  have  seen  a  case  in  which,  after  a  severe  crush  of 
ti^e  wrist  accompanied  by  fracture,  the  greater  part  of  the  semilunar  bone 
i^«came  loose  and  was  removed,  but  the  patient  recovered  with  a  very  useful 
Wd.  Rest  on  a  splint  and  cold  lotion  till  the  movements  of  the  hand  are 
no  longer  painful,  followed  by  careful  passive  motion  if  necessary,  comprise 
<11  that  is  required  in  the  way  of  treatment. 

Fractures  of  the  metacarpal  bones  and  phalanges  are  generally  the  result  S'th*^"* 
of  direct  violence,  though  any  of  these  bones  (at  least  any  above  the  terminal  metacarpus 
phalanges)  may  be  fractured  by  a  blow  or  a  pull  upon  the  finger.    When  a  J[^^'* 
nwtacarpal  bone  is  broken  the  nature  of  the  injury  is  at  once  declared  by  the 
dropping  of  the  knuckle,  and  the  break  in  the  line  of  the  dorsal  surface  of  the 
^^joe.    The  treatment  consists  in  bandaging  the  fist  round  a  padded  stick  or  a 
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ball,  or  in  putting  the  hand  on  a  palmar  splint  which  carries  a  pad  of  cork  or 
other  material,  supporting  the  dropped  knuckle  at  a  proper  level. 

Fracture  of  a  phalanx  requires  only  a  splint  reaching  into  the  palm  of  the 
hand,  and  keeping  the  finger  perfectly  quiet  and  straight. 

Treatment  may  be  given  up  in  about  three  weeks  in  both  cases. 

Compound  Compound  fractures  in  all  parts  of  the  upper  extremity  are  very  common^ 

the  upper  £uid  are  of  far  less  gravity  than  the  corresponding  injuries  in  the  lower  liinh. 
extremity.  Gangrene  also,  if  it  occurs  after  the  injury,  is  of  less  consequence  to  life,  aiui 
secondary  amputation  much  more  Ukely  to  succeed.  Much,  therefore,  is 
justifiable  in  the  way  of  removing  fragments,  endeavouring  to  promote  tlie 
union  of  wounds,  and  so  saving  the  limb,  which  would  not  be  allowable  in 
compound  fractures  of  the  thigh,  leg,  and  foot.  Indeed,  in  the  hand  it  is  often 
better  to  allow  the  parts  to  slough  away  and  afterwards  trim  up  the  stump  if 
necessary,  rather  than  by  primary  amputation  to  sacrifice  fingers,  or  parts  of 
fingers,  which  may  ultimately  recover  and  prove  very  useful.  Primary  rtst*c- 
tions,  also,  which  are  so  disastrous  in  the  hip  and  knee,  may  be  practised  with 
good  hope  of  success  in  the  shoulder  and  elbow,  and  are  perhaps  prefera1)le 
to  the  mere  removal  of  splinters — operations  which  will  most  likely  be  followe<i 
by  ankylosis,  and  involve  probably  the  same  risk  to  life  as  the  more  fonnal 
excision.  This,  however,  does  not  apply,  I  think,  to  the  wrist  and  carpus^ 
where  the  removal  of  fragments  is  less  Ukely  to  impair  the  movements  of  the 
fingers,  than  excision  of  the  whole  articulating  surfaces. 

In  injuries  of  the  hand,  the  thumb,  or  any  part  of  the  thumb,  should  In- 
preserved  in  any  condition,  stiff  or  otherwise.  Any  portion  of  the  metacarpus 
is  useful  if  in  connection  with  a  thumb  or  movable  fingers,  since  a  verv 
efficient  apparatus  can  be  fitted  on  to  it.  But  if  the  flexor  or  extensor  tendon  s 
of  a  finger  are  torn  to  pieces,  or  its  joints  destroyed,  so  that  it  must  Ik* 
stiff  afterwards,  it  would  only  be  in  the  way  ultimately,  and  should  be  at  once 
amputated. 

Dislocation         The  clavicle  may  be  dislocated  at  either  its  sternal  or  acromial  end,  if  we 
vLlc!,*  ^^^     ^^®  ^^®  ^^^  nomenclatiure.     It  has  now  become  more  common  to  speak  of  tlie 
latter  accident  as  a  dislocation  of  the  acromial  extremity  of  the  scapula. 

The  sternal  end  of  the  clavicle  may  be  dislocated  forwards,  backwards,  or 
upwards.     Dislocation  downwards  is  impossible,  on  account  of  the  first  rib. 

Dislocation  forwards  is  the  most  common,  though  even  this  is  a  rare  injury* 
for  the  sternoclavicular,  Uke  some  of  the  other  joints,  which  in  the  skeleton 
appear  very  weak  (for  instance,  the  knee),  is  provided  with  so  many  and  such 
powerful  ligaments,  and  is  so  protected  by  the  mechanism  of  the  parts,  that  it 
is  httle  subject  to  displacement.  The  force  which  would  otherwise  act  on  this 
joint  is  usually  neutralised  and  resolved  in  the  nimierous  and  very  powerful 
articulations  through  which  it  is  transmitted,  and  when  tliia  is  not  the  case 
it  is  generally  expended  in  breaking  the  clancle.  When  dislocation  forward 
occurs,  the  head  of  the  bone  rests  on  the  front  surface  of  the  sternum.  The 
only  ambiguity  which  can  exist  is  between  this  injury  and  a  fracture  of  the 
clavicle  close  to  its  head ;  but  the  shape  of  the  displaced  head  is  generally  quite 
characteristic ;  or  in  case  of  doubt  measiu'ement  before  reduction  and  examina* 
tion  afterwards  will  show  in  the  case  of  fracture  that  the  injured  bone  has  lun 
the  length  of  the  sound  clavicle  and  that  crepitus  is  present.  Reduction  is 
usually  easy,  by  drawing  the  shoulders  backwards,  but  it  is  difficult  to  kt>«'}> 
the  parts  in  position.     The  arm  must  be  put  up,  as  in  fractured  clavicle* 
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vith  the  elbow  carried  farther  forward  than  in  the  common  fracture,  or  the 
hand  may  be  bandaged  on  to  the  opposite  shoulder.  N^laton  prescribes  that 
a  trass  shall  be  applied  to  press  upon  the  displaced  head.  In  the  only  case  I 
have  seen  the  displacement  was  not  corrected,  but  the  arm  remained  quite 
usefal.  and  this  is  the  ordinary  event. 

hi  the  dislocation  backwards  the  head  of  the  bone  is  thrown  between  the 
st«main  and  the  trachea,  and  sometimes  produces  the  most  alarming  dyspnoea, 
or  even  death.  It  is  usually  caused  by  direct  force.  The  dyspnoea,  the  con- 
sH^nent  bending  forward  of  the  head  (in  order  to  make  room  for  the  displaced 
lone),  and  the  changed  shape  of  the  parts  leave  no  doubt  as  to  the  nature  of 
tlie  injury.  Reduction  is  generally  easy  by  drawing  the  shoulders  backwards, 
and  this  position  should  be  maintained  by  'a  splint  passed  behind  the 
^boulders,  with  a  pad  between  it  and  the  spine,  the  shoulders  being  drawn  to 
the  splint  by  a  bandage.'^  After  about  a  fortnight  the  splint  may  be  with- 
drawn, and  the  patient  kept  quiet  in  bed  tiU  all  tenderness  and  pain  have 
subsided. 

Dislocation  upwards  (suprasternal)  is  a  rare  injury,  of  which  only  about 
^ight  cases  are  on  record.  Its  anatomy  is  now  fully  known,  from  a  case  which 
«as  carefully  dissected  and  published  by  Professor  R.  W.  Smith,*  the  man 
bving  died  of  other  injuries.  Dr.  Smith*s  account  contains  two  excellent 
i^awings  of  the  appearance  of  the  part  during  life  and  of  the  dissected  specimen. 
The  bead  of  the  bone,  carrying  the  interarticular  cartilage  with  it,  had  been 
'imst  between  the  two  heads  of  the  stemomastoid  muscle,  and  lay  in  contact 
Tidi  the  opposite  clavicle.  The  sternohyoid  muscle  was  behind  it ;  the  sternal 
undon  of  the  stemomastoid,  tightly  stretched  over  it,  formed  a  considerable 
prominence  during  life.  The  rhomboid  ligament  was  ruptured  as  well  as  the 
fapsule  of  the  joint.  In  this  injury,  treatment  has  hitherto  been  found 
Tisaccessfdl  in  curing  the  displacement,  but  a  good  use  of  the  arm  may  be 
>ntieipated. 

Dislocation  of  the  acromial  end  of  the  clavicle  takes  place  usually  in  the  Diaioca- 
^pward  direction,  i.e.  the  clavicle  lies  upon  the  acromion  process.     If  we  follow  ^^^°^  ^f , 

,  '■  *■       ■  Acromial 

\:ic  nomenclatore  of  Messrs.  Flower  and  Hulke  we  should  call  this  a  dislocation  end  of 
^f  the  acromion  process  of  the  scapula  downwards.     It  is  beUeved  to  be  caused  du^t'ion 
ji  ahnoet  all  cases  by  violence  appUed  directly  to  the  scapula,  which  is  relatively  of  thA 
f  7  &r  the  more  movable  bone.  acromion. 

The  accident  is  unmistakeable.  The  shoulder  is  depressed,  the  arm  appa- 
r^nlly  lengthened ;  there  is  pain  in  raising  the  arm,  voluntary  motion  is  very 
iirtiited,  and  the  prominence  of  the  acromial  end  of  the  clavicle  is  easily  felt. 
Ti;«  deltoid  is  considerably  flattened,  in  consequence  of  the  arm  falling  or  being 
pressed  downwards,  by  which  the  fibres  of  the  muscle  are  pulled  down.  Reduc- 
tion is  not  difficult.  It  is  accomplished  by  drawing  the  shoulder  back,  while 
'J:e  dislocated  end  of  the  clavicle  is  pushed  downwards  ;  but  the  bones  easily 
'i'P  away  again.  The  shoulder  must  be  well  raised,  with  a  pad  in  the  axilla, 
^f'd  a  compress  or  truss  placed  on  the  outer  side  of  the  clavicle.  Some  Uttle 
c^i^lacement  will  not  seriously  incommode  the  patient  afterwards.  The  opposite 
•h-location,  viz.  that  in  which  the  acromion  hes  above  the  clavicle,  is  very  rare. 
It  mast  be  treated  on  the  same  general  principles. 

As  surgical  curiosities  cases  are  spoken  of  in  which  the  outer  end  of  the 

'  <See  the  account  of  a  characteristic  case  by  Hr.  Hulke,  in  the  'System  of  Surgery,'  Srd 
<  ToL  i.  p.  970. 

*  -DubUn  Journal  of  Med.  Science,*  Dublin,  1872. 
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clavicle  has  been  thrown  beneath  the  coracoid  process  as  well  as  the  acromion. ' 
and  cases  in  which  the  clavicle  has  been  dislocated  simultaneously  from  both 
its  articulations.' 


Dislocation 
of  the 
shoulder. 


1.  Disloca- 
tion down- 
wards, or 
into  the 
axilla  (sab- 
coracoid 
and  nib- 
glenuid). 


Dislocation  of  the  head  of  the  humerus  takes  place  usually  in  one  of  three 
directions — downwards,  inwards,  or  backwards.  A  few  cases  of  dislocation 
upwards  have  been  described,  and  one  of  them  was  dissected  by  myself,  but  the 
injury  is  a  very  rare  one.  • 

The  common  dislocation  is  downwards,  or  into  the  axilla ;  but  the  position 
of  the  bone  is  not  usually  directly  below  the  glenoid  cavity,  as  would  be 
inferred  from  Sir  A.  Cooper's  language,  and  as  he  no  doubt  beUeved,  but 
rather  internal  to  it,  though  still  in  the  axilla,  and  somewhat  below  its  natural 
level.  Hence  the  dislocations  into  the  axilla  are  divided  into  two  varieties 
— the  subglenoid,  or  that  di- 
rectly downwards,  and  the 
subcoracoid,  or  that  down- 
wards, forwards,  and  inwards. 

The  latter  is  the  common 
dislocation  of  the  shoulder,' 
the  subglenoid  being  decidedly 
more  rare.  The  dislocation 
inwards,  *  below  the  pectoral 
muscle  '  of  Sir  A.  Cooper,  or 
'  subclavicular,'  as  it  is  now 
usually  termed,  after  Mal- 
gaigne,  and  that  backwards 
'  on  the  dorsum  scapulae,'  or 
*  subspinous,'  are  very  rarely 
met  with. 

There  are  certain  symp- 
toms common  to  all  disloca- 
tions of  the  humerus,  viz.  a 
loss  of  the  natural  rounded 
shape    of    the    shoulder,    a 

chancre  in  the  direction  of  the    ^'o*  ^'    Di«location  of  the  ■honldcr.    An  ImAtrinarx  akett  ^^ 
.         J.     1         1  .  Mhowlng  the  HBual  appearance  in  the  Hxillary  di*loc«t ion.     !•■ 

axis  of  the  humerus,  an  m- 

crease  amoimting  to  between 

one  and  two  inches  in  the 

vertical  measurement  of  the 

shoulder  aud  axilla,  loss  of  the  power  of  voluntary  motion,  and  resistance 

to  passive  movements  in  certain  directions. 

1.  In  the  dislocations  into  the  axilla  the  acromion  is  prominent  and  the 
deltoid  flattened.  The  subcoracoid  form  of  this  dislocation  is  shown  in  Fig.  80. 
The  head  of  the  bone  usually  hes  immediately  below  the  coracoid  process  in 
front,  internal  to,  and  rather  lower  than  its  natural  situation.  In  other  cases 
the  head  of  the  bone  is  thrown  further  inwards,  so  as  to  rest  more  on  the  veni«'r 
of  the  scapula  than  on  the  upper  part  of  its  neck,  as  it  does  in  the  usual  sub- 
coracoid dislocation  (Fig.  90).     This  is  described  by  Malgaigne  as  a  separate 

»  •  System  of  Surgery/  3rd  wl.  vol.  i.  p.  972.  «  •  Gaz.  dea  H6p/  1859,  No.  33. 

•  Acconlinj:  to  Messrs.  Hower  and  Uulke  thirty-one  out  of  forty-one  preparations  of  Ji^ 
location  of  the  Hhoulder  preserved  in  mu}«oamjs,  and  forty-four  out  of  fifty  recent  ca««csi,  wtrt 
found  to  be  of  this  form. 


• 


the  (Ii»iocation  iim-aitlii,  or  beneath  the  pectoral  diom-Io.  t\v 
proiuiiieuec  of  the  shoulder  will  be  more  marked ;   ai.d  tl  < 
head  of  the  humenu  will  form  a  oonaiderahle  promintrm>  lu 
the  Bituatiou  of  the  farrow  between  the  deltoid  antl  |)ector.k^.v 
major. — See  A.  Gooper,  ted  ed.  pL  xxrliL  fig.  4i. 
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form,  onder  the  name  of  '  intracoracoid  '  dislocation  ;  but  I  do  not  see  aoy 
object  in  Beparating  it  from  the  other,  and  I  much  donbt  whether  the  cases 
coold  be  diagnosed  bom  each  other  daring  Ufe.     Mr.  Flower  points  oat  that 


-  dd  onredaced  dialocations  of  the  parely  subcoracoid  form  the  newly-formed 
nmj  lor  the  head  of  the  bone  will  trench  on  the  old  glenoid  fossa,  and  will 
tlM  be  formed  partly  by  the  coracoid  process,  and  that  such  specimens  have 
often  been  described  as  partial 
diBlocationa.  In  the  intracora- 
coid form  the  new  cavity  is  in- 
dependent of  the  glenoid  fossa, 
and  the  coracoid  process  is  not 
usually  affected.  In  the  subgle- 
I  noid  dislocation  (Fig.  91)  there 
a  more  considerable  inter\'al 
between  the  coracoid  process 
and  the  head  of  the  bone,  which 
latter  is  also  more  prominently 
felt  when  the  fingers  are  thrust 
into  the  axilla.  In  both  forms 
the  arm  is  directed  away  from 
the  side,  but  more  bo  in  the 
subglenoid ; '  it  usually  appears 
lengthened,  and  sometimes  is 
really  so,  especially  in  sub- 
glenoid dislocations.  In  the 
■ibcoracoid  this  elongation  is  usually  proved  by  measurement  to  be  only 
'ppwent.  being  due  to  the  dropping  of  the  aiTected  shoulder ;  sometimes 
"Ji*  irm  is  even  shortened ;  there  is  often  considerable  pain  from  pressure 
■■■}  iLe  dislocated  bone  on  the  ne^^'es  of  the  brachial  plexus,  especially  the 

'  Mr.  Hnlkc  (op.  cil.  p.  S78)  refers  to  a  verj  rare  vapicly  of  subgli^noid  dieloaitioQ— 
■n  vbieh  the  arm  ie  polntwl  upworda. 
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circumflex,  wliich  in  some  casea  is  ao  much  injured  that  the  deltoid  muscle 
does  not  recover  its  functions  after  the  reduction  of  the  dislocation ;  and 
in  rare  cases  there  is  congestion  or  even  cedema  from  pressure  on  the  vein. 
The  arm  can  be  moved  baclnvards  and  forwards,  but  cannot  be  lifted  or 
bronght  to  the  side.  The  great  tuberosity  of  the  humerus  is  said  to  be  often 
torn  off,  and  sometimes  drawn  into  the  glenoid  cavity. 

The  two  forms  of  dislocation  may  be  regarded  as  varieties  of  the  same 
injury,  in  which  the  head  of  the  humerus  has  been  driven  through  the  lower 
part  of  the  capsule,  and  in 
the  subglenoid  form  has  been 
arrested  by  the  Inferior  costa 
of  U»e  scapula  ;  while  in  the 
eubcoracoid  it  has  been  drawn 
up  by  the  muscles  under  the 
coracoid  process. 

The  usual  causes  of  dis- 
location into  tlie  axilla  are 
either  direct  blows  or  falls  on 
the  shoulder,  or  a  fall  on  the 
elbow  or  hand  when  extended, 
by  which  the  lower  end  of  the 
bone  is  violently  raised  and 
its  head  thrust  against  the 
lower  part  of  the  capsule. 
Muscular  actions  of  the  same 
kind  las  in  raising  the  arm 
to  strike  a  blow)  have  been 
known  to  produce  it,  espe- 
cially when  the  shoulder  has 
been  dislocated  before.  I 
have  seen  it  produced  (and 
for  the  first  time)  while  the 
patient  was  lying  in  bed  in 
the  hospital. 

U.  In  the  dislocation  in- 
wards  (subclavicular)  (Fig.  i 
99)  the  head  of  the  bone 
usually  makes  a  considerable 
projection  on  the  front  of 
the  chest,  below  the  middle 
of  the  clavicle,  and  usually 
can  easily  be  felt,  though  it 
is  said  that  sometimes  it  lies 
deeply  in  the  subscapular  fossa.  The  head  of  the  humerus  cannot  be 
felt  from  the  axilla,  though  some  part  of  the  shaft  may ;  the  arm  is  less 
separated  from  the  side  than  in  the  axillary  dislocations.  The  causes  of 
this  dislocation  arc  the  same  ;  in  fact,  it  is  regarded  as  a  variety  of  the 
common  dislocation,  in  whicli  from  some  unknown  reason  the  head  of  the  bone 
has  been  drawn  further  inwanls  thati  in  the  ordinary  sulworacoid  dislocation. 
There  can  be  no  doubt,  however,  of  the  accuracy  of  Mr.  Flower's  opinion,  tliat 
must  of  the  ca^i^es  described  as  '  dislocations  beneath  the  pectoral  muscle '  would 
now  be  classe<l  as   '  Bulworacoid."     The  true  subclaiicular  distocation,  in 
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which  the  whole  head  of  the  bone  lies  internal  to  the  coracoid  process,  is 
very  rare. 

8.  The  dislocation  backwards  (subspinous)  (fig.  94)  ^  is  a  well-marked  in- 
jury, in  which  the  head  of  the  bone  forms  a  considerable  prominence  on  the 
dorsum  of  the  scapula,  and  a  considerable  depression  is  left  beneath  the  cora- 
coid process.  The  arm  is  usually  rotated  inwards,  pressed  closely  to  the  side, 
and  the  elbow  thrown  forwards.  It  is  caused  by  direct  violence,  or  by  falls  on 
the  elbow  when  advanced,  or  by  violent  twisting  of  the  arm  inwards. 

4.  The  dislocation  upwards  (supracoracoid)  can  only  occur  after  fracture 
of  the  coracoid  or  acromion  process  (usually  the  former) ;  it  is  caused,  I  be- 
lieve, always  by  direct  violence,  apphed  in  the  upward  direction — the  head  of 
the  bone  Ues  in  front  of  the  clavicle,  immediately  under  the  skin.* 

The  rarer  forms  of  dislocation  of  the  shoulder  present  usually  no  diffi- 
culties of  diagnosis ;  what  follows,  therefore,  relates  mainly  to  dislocations 


8.  Disloca- 
tion back- 
wards 
(subspin- 
ous). 


Fjo.  93.    SubclaviculAr  (Uitlocation 
(after  Fluwer). 


Fio.  94.    Sabspinona  dLslocatlon  (after  Flower). 


into  the  axilla,  though  here,  again,  the  errors  which  are  unfortunately  common 
are  more  often  the  result  of  haste  than  of  any  real,  difficulty  in  the  diagnosis. 
The  flattened  shape  of  the  shoulder  and  prominence  of  the  acromion  process 
are  usually  very  characteristic  of  the  injury,  and  so  is  the  increase  in  the  verti- 
cal measurement  around  the  armpit.  Dr.  F.  Hamilton^  has  pointed  out  two 
diagnostic  signs  between  dislocation  and  aU  the  other  injuries  of  the  shoulder, 
which  will  be  found  useful  in  all  cases  where  swelling  is  not  very  great. 
1.  If  in  the  healthy  state,  or  whenever  the  head  of  the  bone  is  in  the  glenoid 
ca\ity,  a  rule  be  laid  on  the  outer  side  of  the  arm,  touching  the  elbow  and 
shoulder,  it  will  be  distant  from  the  acromion  process  at  least  half  an  inch, 
generally  an  inch  or  more.     In  any  form  of  dislocation,  on  the  contrary,  the 

■  Some  anthoiH  divide  these  backward  dislocations  into  subacromial  and  subspinous, 
but  the  only  dilTerence  is  in  the  extent  of  the  displacement,  and  the  distinction  seems 
onperflnoiut. 

»  See  my  paper  in  the  '  Med.-Chir.  Trans.'  toI.  xli.  p.  447. 

•  £<ee  '  London  Med.  Record,'  April  21,  1875. 
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rule  will  touch  the  acromion.  2.  If  the  surgeon  stands  behind  the  patient  and 
places  the  forefinger  and  thumb  on  each  side  of  the  acromion  process  just 
external  to  the  joint  with  the  clavicle,  the  forefinger  in  front  and  the  thumb 
behind,  and  then  carries  them  vertically  downwards,  the  tip  of  the  finger  will 
rest  on  the  centre  of  the  front  of  the  rounded  head  of  the  humerus,  while  the 
thumb  will  also  feel  its  posterior  part,  indistinctly  at  first ;  bat  if  the  elbow  is 
thrown  forwards  and  the  arm  rotated,  the  head  of  the  bone  will  strike  the 
thumb  more  plainly.  This  is  the  case  when  the  hea^  of  the  bone  is  in  the 
socket ;  but  if  dislocation  exists  the  head  of  the  humerus  cannot  be  felt  by  the 
thumb  thus  placed. 

Cases  occur  in  which,  from  paralysis  of  the  deltoid  muscle,  the  shoulder 
has  the  same  shape  as  in  dislocation  ;  but  when  this  is  the  result  of  infantile 
paralysis  the  history  is  different ;  and  even  when  the  paralysis  follows  on  a  dis- 
location (from  lesion  of  the  circumfiex  nerve)  the  surgeon  may  easily  satisfy 
himself  that  the  dislocation  has  been  reduced,  by  the  absence  of  any  prominence 
in  the  axilla,  by  the  freedom  of  passive  motion,  and  by  the  vertical  measure- 
ment round  the  shoulder — which  in  unreduced  dislocation  is  greater  than  on 
t)ie  sound  side — while  in  paralysis  it  is  equal  or  less ;  and  the  same  remarks 
apply  to  wasting  of  the  deltoid  after  lesion  of  the  circumflex  nerve  from  other 
causes. 

From  fracture  of  the  surgical  neck  of  the  humerus  dislocation  may  be  dis- 
tinguished by  the  more  pronounced  flattening  of  dislocation,  by  the  different 
shape  of  the  bone  which  is  felt  projecting  in  the  axilla,  and  by  the  crepitus 
which  is  felt  in  cases  of  fracture  when  the  arm  is  reduced  to  its  natural  position, 
such  reduction  being  usually  very  much  easier  in  the  fracture  than  in  the  dis- 
location, while  the  displacement  is  also  easily  reproduced.  The  higher  up  the 
fracture  is,  the  more  it  is  impacted,  and  the  longer  the  time  which  has  elapsed 
since  the  accident,  the  more  diflicult  does  the  diagnosis  become ;  nor  is  it 
always  by  any  means  easy  to  satisfy  oneself  whether  there  is  some  fracture  of 
the  glenoid  cavity  or  neighbouring  part  of  the  scapula  in  cases  which  at  first 
sight  seem  pure  dislocations.  The  difficulty  is  increased  by  the  effusion  of 
fibrine  into  the  sheaths  of  the  tendons  and  cavity  of  the  joint  which  usually 
follows  on  unreduced  dislocation,  and  which  gives  rise  to  a  sensation  of  crepitus 
very  hard  to  distinguish  from  that  of  fracture.  There  are  few  practical 
surgeons  who  have  not  had  to  confess  the  great  difficulty  of  pronouncing  a 
definite  opinion  in  such  cases. 

The  diagnosis  may,  again,  be  complicated  by  fracture  either  of  the  scapula 
or  of  the  humerus.  In  a  former  section  (page  287)  I  have  discussed  the 
question,  raised  by  Sir  A.  Cooper,  as  to  the  probable  frequency  of  fracture 
running  through  the  neck  of  the  scapula  and  leading  to  such  displacement  of 
the  glenoid  process  along  with  the  humerus  as  may  simulate  dislocation.  But 
exclusive  of  such  injuries,  in  wliich  there  is  no  dislocation,  there  can  be  no 
question  that  in  some  cases  where  dislocation  does  exist  there  exists  also  frac- 
ture of  a  portion  of  the  glenoid  cavity,  or  of  the  coracoid  process,  or  of  the 
great  tuberosity  (Fig.  92),  or  possibly  some  other  part  of  the  upper  end  of  the 
DiftiocA-  humerus.  Dislocation,  complicated  with  fracture  of  the  glenoid  cavity,  will 
niicatBd*  produce,  as  Malgaigne  has  shown,  many  of  the  symptoms  which  Sir  A.  Cooper 
with  free-  attributed  to  fracture  of  the  neck  of  the  scapula ;  and  it  is,  as  far  as  I  can  see, 
indistinguishable  from  the  fracture  of  the  anatomical  neck  of  the  bone,  de- 
scribed by  Lotzbeck ;  but  it  does  not  separate  -the  coracoid  process  from  the  rest 
of  the  scapula,  and  therefore  may  be  distinguished  (though  not  without  diffi- 
culty) from  the  fracture  of  the  surgical  neck  of  the  scapula  which  Sir  Astley  so 
clearly  describes.    Fractures  of  the  coracoid  process  or  of  the  great  tuberosity 
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produce  crepitus,  but  do  not  cause  that  insecurity  of  reduction  which  is  so 
marked  a  feature  in  fracture  of  the  neck  of  the  scapula,  and  in  dislocation 
complicated  with  fracture  of  the  glenoid  process.  The  fracture  in  these  latter 
cases  is  an  unimportant  complication,  only  necessitating  longer  confinement 
of  the  arm.  When  dislocation  is  complicated  with  fracture  of  the  shaft  of  the 
bone  the  injury  is  a  much  more  serious  one,  since  reduction  is  often  impossible ; 
and  the  nearer  to  the  joint  the  fracture  is,  the  greater  is  the  difficulty.  Nor 
is  it  always  easy  to  recognise  the  real  nature  of  the  injury  at  the  time.  Much 
care,  therefore,  ought  to  be  bestowed  on  the  examination  of  every  case  of  frac- 
ture high  up,  in  order  to  ascertain  by  careful  exploration  of  the  axilla  that  the 
head  of  the  humerus  is  in  its  place.  Should  dislocation  be  detected  the  patient 
must  be  brought  into  a  condition  of  Complete  anaesthesia,  and  all  available 
means  ased  to  manipulate  the  dislocation  into  position.  If  this  attempt  fails 
then  the  fracture  must  be  set  in  such  a  position  as  will  best  restore  the  shape 
of  the  humerus  ;  and  in  a  month  or  six  weeks,  when  consolidation  seems  to 
have  far  enough  advanced,  reduction  must  be  attempted,  much  caution  being, 
of  coarse,  observed  not  to  re-fracture  the  bone. 

There  are  numerous  methods  of  reducing  these  dislocations,  and  those  Beduction. 
methods  seem  at  first  sight  so  different  from  each  other  as  to  lead  the  student 
to  suppose  that  the  force  is  applied  in  one  in  just  the  opposite  direction  to  the 
other.  For  instance,  in  the  common  method,  with  the  heel  in  the  axilla,  the 
arm  is  pulled  directly  downwards,  towards  the  patient's  feet,  while  in  another 
method  it  is  pulled  directly  upwards,  above  his  head.  But  Mr.  Skey  ^  has 
^hoi^na  that  the  mobility  of  the  scapula  to  a  great  extent,  at  any  rate,  neutral- 
ises these  differences,  and  that  in  all  the  plans  of  reduction  the  arm  is  pulled 
in  a  direction  more  or  less  perpendicular  to  the  plane  of  the  glenoid  cavity. 

The  best  plan,  and  the  most  usual  one,  is  to  place  the  patient  in  the  hori- 
zontal xK>sition.  The  surgeon  sitting  down  on  the  edge  of  the  bed  or  sofa  on 
which  tlie  patient  Ues,  puts  his  heel  (unbooted,  of  course)  into  the  axilla  and 
presses  the  head  of  the  bone  upwards  and  outwards  with  it,  while  he  pulls  on 
the  liand  and  wrist,  slightly  rotating  the  arm  if  necessary.^  The  dislocated 
bone  generally  goes  in  with  a  snap,  and  the  natural  appearance  and  mobility  of 
the  joint  are  at  once  restored.  Recent  dislocations  are  generally  reduced  easily 
enough,  especially  if  the  involuntary  resistance  of  the  muscles  is  obviated  by 
falling  off  the  patient's  attention,  or  by  making  him  believe  that  the  proceeding 
IS  one  of  exploration  only,  when  by  a  sudden  movement  the  bone  may  generally 
lie  slipped  back ;  but  if  the  patient  is  unusually  timid  (and  especially  if  it  be  a 
iemale),  or  a  very  muscular  person,  or  if  there  is  much  pain  in  the  part,  or 
onsnecessfol  attempts  have  been  already  made,  it  is  better  to  induce  anaesthesia, 
which  very  much  facilitates  the  proceeding. 

Another  and  a  very  good  method  is  to  lay  the  patient  flat  on  the  floor,  or 
with  his  head  to  the  foot  of  the  bed  or  sofa,  stand  behind  his  head,  steady  the 
vapola  witli  the  left  hand,  and  pull  the  dislocated  arm  in  a  line  with  the 
petient*s  body ;  i.e.  in  a  direction  which  if  he  were  standing  would  be  vertically 
upwards ;  or  to  place  the  patient,  sitting  on  the  gromid,  in  front  of  a  chair  or 
so€a,  on  which  the  surgeon  stands  and  steadies  the  scapula  with  his  foot,  while 
palling  the  arm  vertically  upwards.' 

*  *  OpeiHtiTe  tSurgery/  2Dd  ed.  p.  105. 

*  If  Decemary,  in  old  dialocatioos  a  jack-towel  can  bo  fixed  on  the  arm,  by  a  clove-hitch, 
m>«jTe  the  condyles  of  the  humems,  on  which  the  surgeon  and  his  aflsistants  can  pull.  This 
tM  hardly  eTor  required,  however,  in  recent  dislocations. 

Lowe,  '  8t.  Bartholomew's  Hospital  Reports,'  vol.  Ti.  p.  4. 
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Sir  A.  Cooper  used  sometimes  to  employ  downward  traction  on  the  anu, 
the  patient  being  seated  in  a  chair,  and  the  sargeon  patting  his  knee  in  the 
axilla ;  but  this  method  is  much  inferior  to  the  two  preceding. 
Redaction  Sometimes  a  sort  of  combination  of  these  two  methods  succeeds  at  once^ 

latioD.  and  with  little  or  no  pain  or  force.  The  surgeon  steadies  the  shoulder  with 
his  left  hand  and  supports  the  arm  with  his  knee ;  while  he  raises,  rolls  in- 
wards, and  slightly  pulls  on  the  dislocated  arm,  pressing  the  head  of  tliebone 
at  the  same  time  outwards  and  upwards  with  his  left  hand.  The  head  of  the 
humerus,  thus  disengaged  from  the  scapula,  will  slip  into  its  socket  by  the 
action  of  the  muscles.  Some  authors  speak  of  the  efficacy  of  circumduction, '  the 
arm  being  made  to  describe  a  half-circle  over  the  face  and  head ; '  and  other 
surgeons  describe  the  manipulation  method  somewhat  differently.'  Kocher  ^ 
describes  a  method  of  manipulation  which  is,  I  beheve,  the  best  in  use.  It  has 
been  tried  at  University  College  Hospital  in  several  recent  cases  with  complete 
success,'  and  I  used  it  very  successfully  in  the  case  of  an  old  woman  with 
unreduced  dislocation  of  nine  weeks'  standing.  Kocher  also  refers  to  thirteen 
successful  cases  of  old  dislocation,  two  of  them  being  of  four  months*  stand- 
ing. The  proceeding  is  very  simple  and  may  be  thus  described :  The  surgeon 
stands  or  sits  beside  his  patient.  The  elbow  is  pressed  to  the  side,  the  fore- 
arm flexed,  and  rotated  outwards  till  it  stands  at  right  angles  with  the  body. 
The  head  of  the  bone  will  then  often  roll  into  the  glenoid  cavity.  If  it  does 
not,  the  elbow  is  to  be  raised,  by  flexing  the  arm  to  an  angle  of  45",  and  then 
rotated  inwards  till  the  hand  is  brought  to  the  opposite  shoulder.  Antesthesia 
is  required  only  in  old  dislocations,  or  very  nervous  persons.  The  method  is 
recommended  by  its  author  only  in  subcoracoid,  but  was  used  successfully  in 
a  patient  of  Mr.  Heath  with  subglenoid,  dislocation.  For  the  theory  of  its 
action  I  must  refer  to  Kocher's  paper.  It  is  a  plan  which  is  well  worth  trial, 
especially  in  cases  comphcated  with  fracture  of  the  ribs  or  other  injuries. 

Mr.  Kelly  describes,  in  the  '  Dublin  Journal  of  Medical  Science '  for  Sep- 
tember 1882,  a  method  which  he  has  found  successful  when  others  have  failed. 
The  patient  is  drawn  to  the  side  of  a  firm  horizontal  couch,  with  the  dislocated 
shoulder  on  its  edge ;  the  surgeon,  standing  at  his  side,  so  that  his  own  tro- 
chanter may  be  a  httle  above  the  patieiit^s  shoulder,  winds  the  arm  round  his 
own  pelvis,  fixing  the  hand  by  pressing  it  firmly  against  the  crest  of  his  ilium, 
and  then  twists  half  round,  so  as  to  turn  his  back  to  the  patient.  Of  course 
the  patient's  body  can  be  held  or  steadied  if  necessary. 

Another  and  a  very  powerful  method  is  thus  described  by  Mr.  Flower : 
'  The  patient  is  seated  on  a  high  chair,  which  is  placed  about  two  feet  from  an 
open  doorway.  The  surgeon,  hav-ing  his  back  against  the  doorpost,  places  onf^ 
foot  upon  the  side  of  the  chair,  and,  with  his  knee  pressed  into  the  axilla,  and 
both  hands  upon  the  shoulder,  steadies  the  patient's  body.  A  jack-towel  is 
then  fixed  by  a  clove -hitch -knot  to  the  patient's  arm,  just  above  the  elbow  ; 
and  by  its  means  two  or  more  assistants,  placed  on  the  other  side  of  the  door- 
way, make  steady  extension  vertically  outwards.' 
Reduction  As  a  general  rule  it  is  only  in  neglected  dislocations  that  pulleys  are 

^y  puU«v».  needed.*     The  patient  is  brought  fully  under  aniesthesia  and  placed  either  in 

*  Brj-aiit,  op.  cit.  vol.  ii.  p.  p28.     Pirriu,  *  Principles  and  Practice  of  Surgi-nr/  2Dd  e«l. 
p.  319.     (ionlou,  op.  cit. 

«  *  Trans.  Intcrnat.  Mwl.  Congr.  1881 :  Surgery/  p.  214. 

*  *  Lancet,' April  14,  1883. 

*  It  may  be  well  to  remind  the  reader  that  in  the  system  of  pulleys  in  common  use,  wh>  n 
parallel  strings  pans  round  a  number  of  pulleys,  the  force  applioil  is  multiplied  by  the  nunr  t.  r 
of  stringb  ou  the  block,  or  twice  the  number  of  the  pulleys. 
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the  sitting  or  reclining  posture,  the  body  fixed  to  a  firm  staple  on  the  side 
opposite  to  the  dislocation  by  means  of  a  leather  bandage,  which  encircles  the 
8hoalder  and  fixes  the  scapula,  its  two  ends  being  secured  by  a  cord  to  the 
staple.    The  arm  should  be  bandaged  from  the  hand,  and  the  pulleys  attached 
to  a  leather  collar  fitted  to  the  arm  above  the  condyles  of  the  humerus.   Trac- 
tion is  made  in  the  horizontal  direction,  with  gradually  increasing  force,  and 
when  the  surgeon  finds  that  the  head  of  the  bone  is  moving  he  tries  to  mani- 
pulate it  into  the  glenoid  cavity.     In  cases  of  long  standing  it  is  well  to  begin 
by  breaking  down  all  adhesions,  as  far  as  possible ;  and  if  any  tendons  can  be 
fbaud  on  the  stretch  which  seem  to  oppose  reduction,  they  may  be  subcuta- 
neoasly  divided  a  few  days  before  the  attempt  is  to  be  made.     Since  the  intro-  Limit  of 
dnction  of  chloroform  the  limit  assigned  by  Sir  A.  Cooper  to  the  time  at  which  reduction, 
attempts  at  reduction  may  be  made  has  been  much  extended.     That  limit  was 
fixed  by  him  at  three  months ;  but  cases  have  now  been  recorded  in  which 
redaction  hSiS  been  effected  even  as  much  as  two  years  after  the  accident.^ 
The  propriety  of  such  attempts  must,  however,  depend  in  a  great  measure 
on  the  amount  of  inconvenience  which  the  patient  complains  of.     There  can 
^>e  no  question  that  the  necessary  force  cannot  be  apphed  without  danger. 
Tlie  artery  has  occasionally  been  torn  in  reducing  a  dislocation,  though,  as 
Mr.  CaUender  has  shown,'  the  cases  of  which  we  have  a  complete  record  are 
Tery  few,  and  in  a  large  proportion  excessive  violence  was  used  by  unskilful 
persons.'     The  vein  has  also  been  ruptured — though  this  is  even  more  rare — 
or  the  humerus  fractured.    It  is  true  that  these  grave  injuries  are  not  common, 
especially  when  the  patient  is  not  advanced  in  age  and  the  arteries  are  healthy, 
vtt  no  one  can  have  used  or  seen  used  the  force  which  even  prudent  surgeons 
are  obliged  to  employ  in  such  cases  without  feeling  that  it  must  involve  some 
ri^k  of  immediate  danger  or  subsequent  inflammation ;  and  the  consideration 
vbich  Sir  A.  Cooper  puts  forward  is  a  very  grave  one — whether  the  arm  is 
really  Hkely  to  be  useful  after  reduction.     It  must  be  remembered  that  Sir 
Aniey  did  not  deny  the  possibihty  of  reduction  later  than  three  months  ;  he 
^ven  says  he  had  seen  examples  as  late  as  six  months ;  but  he  says  '  the  injury 
<ione  in  extension  was  greater  than  the  advantage  received  from  reduction.* 
Anr]  I  would  remark,  that  in  the  published  accounts  of  cases  of  late  reduction 
^e  are,  as  a  rule,  left  quite  in  the  dark  on  this  head.     It  is,  therefore,  only  in 
<^<«s  where  the  unreduced  dislocation  is  a  source  of  much  misery  to  the  patient 
u^t  I  should  be  disposed  to  make  the  attempt.     After  unreduced  dislocation, 
i*  a  l?eneral  rule,  the  limb  acquires  very  considerable  usefulness — the  patient 
r^ning  the  power  of  raising  the  arm  nearly  to  the  horizontal  line ;  the  parts 
&''<*ommodate  themselves  to  their  new  position,  and  there  is  neither  pain  nor 
^Mema.     Sometimes,  on  the  other  hand,  there  is  great  pain  and  great  loss  of 
thf  use  of  the  limb.     In  such  cases  it  might  possibly  be  justifiable  to  remove 
ihf  head  of  the  bone,  and  an  interesting  case  in  which  subcutaneous  section 
^'f  the  neck  of  the  humerus  was  successfully  performed  by  Dr.  Ewing  Mears, 
^'f  Philadelphia,  will  be  found  mentioned  by  Mr.  Adams  in  the  '  Brit.  Med. 
Jonrn/  Jan.  20,  1877. 

After  reduction  the  arm  should  be  bandaged  to  the  chest,  the  hand  and 
f'>rearm  being  kept  inside  the  clothes,  so  that  no  movement  is  permitted ;  and 

'  See  on  this  subject  an  interesting  paper  by  Mr.  Brodhurst  in  *  »St.  Oeorge*8  Hospital 
ii^'»rt«,'ToL  iii.  p.  67. 

'  'St.  Bar.  Honpttal  Reportu,'  vol.  ii.  p.  96. 

'  There  seema  no  doabt  of  the  truth  of  an  account  of  a  case  which  occurred  in  France 
^  f«v  }earB  ago,  in  which  an  old  woman's  forearm  was  pulled  off  in  an  attempt  to  reduce  a 

'1.<i!0G8ti0Q. 
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it  is  well  to  place  a  pad  in  the  axilla.  After  a  week  of  this  rigid  confinement 
the  patient  may  be  instructed  to  carry  tlie  arm  in  a  sling  for  another  ten  days 
or  a  fortnight,  and  may  then  be  allowed  to  make  some  use  of  it ;  but  he  should 
be  careful  to  avoid  violent  or  sudden  exertion  for  a  considerable  time,  at  least 
a  quarter  of  a  year.  Renewed  dislocation  is  very  common,  and  each  time  the 
joint  is  dislocated  it  becomes  less  secure. 

Compound  dislocation  of  the  shoulder  is  a  rare  injury,  and  a  very  serious 
one.  '  It  still  remains  to  be  determined  by  experience,*  says  Mr.  Hulke, 
*  whether  under  such  circumstances  reduction,  or  resection  of  the  head  of  the 
bone,  is  the  safer  method  of  treatment.'  My  own  feeling  would  be  decidedly 
in  &vour  of  reduction  in  healthy  persons,  and  in  the  absence  of  complications ; 
but  where  the  patient  was  weak  or  old,  or  the  exposed  bone  injured,  or  the 
parts  much  lacerated,  it  would  probably  be  better  to  saw  off  the  exposed  head 
of  the  bone.  A  good  instance  of  the  success  of  reduction  is  to  be  found  in  a 
case  related  by  Mr.  Holden  in  '  St.  Barth.  Hosp.  Reports,'  vol.  xii.  p.  41.  The 
patient  was  19  years  of  age.  The  head  and  neck  of  the  humerus  subsequently 
exfoliated,  but  the  patient  had  a  very  useful  limb.  References  to  other  cases 
will  also  be  found  in  Mr.  Holden's  paper. 

We  do  not  know  very  much  about  partial  dislocations  of  the  shoulder. 
The  case  so  frequently  quoted,  described  by  Mr.  Soden  of  Bath,^  as  partial 
dislocation  upwards,  with  rupture  of  the  tendon  of  the  biceps,  was,  there  is 
every  reason  to  believe,  an  instance  of  chronic  osteoarthritis,  supervening  on 
a  sprain.  Such  displacement  and  disappearance  of  the  tendon  is  constant  iu 
that  disease.'  Mr.  Flower  and  Mr.  Hulke  '  are  disposed  to  agree  with  Dr. 
R.  Adams  in  denying  that  the  case  of  partial  luxation  of  the  head  of  the 
humerus,  as  the  result  of  accident,  has  ever  been  satisfactorily  proved,  either 
in  the  living  or  the  dead  subject.'  Mr.  I.e  Gros  Clark,  however,  has  pub- 
lished a  case  of  partial  dislocation  of  the  head  of  the  bone  backwards,  which. 
I  think,  must  be  allowed  to  be  conclusive.  The  patient,  a  spare,  elderly 
man,  had  slipped  in  getting  over  a  hurdle,  about  two  hours  previously.  There 
was  no  effusion  into  the  joint ;  the  movements  of  the  joint  were  almost  lost ; 
the  head  of  the  humerus  was  *  in  its  natural  position  as  regards  height,  but 
its  projection  in  front  of  the  acromion  was  absent,  and  there  was  an  abnormal 
prominence  at  the  back  of  the  joint,  behind  and  below  the  acromion.  On 
gently  raising  the  elbow  from  the  side  and  rotating  the  humerus,  its  hea^l 
slipped  into  the  glenoid  cavity  with  an  audible  cUck,  and  the  joint  at  once 
resumed  its  normal  form  and  appearance — the  patient  exclaiming  that  he 
lost  his  pain  as  soon  as  he  felt  and  heard  the  bone  go  back.' '  The  thinness 
of  the  patient  and  the  absence  of  any  effusion  left  no  doubt  of  the  position 
of  the  bone ;  and  since  a  week's  rest  in  a  great  measure  restored  the  use  of 
the  joint,  Mr.  Clark  concludes  that  there  could  have  been  no  laceration  of 
the  capsule  or  tendons.  The  case,  also,  which  is  described  by  Mr.  South  * 
shows  very  plainly  uideed  the  possibility  of  partial  dislocation  of  the  head  of 
the  humerus  forwards,  at  least  when,  as  in  that  case,  the  coracoid  process  is 

»  '  Me<l.-(:hir.  Tran«,'  vol.  xxiv.  p.  212. 

'  See  the  criticiam  of  Mr.  iSoden's  ca^e,  by  Dr.  R.  Adama,  on  *  lUioumatic  Uout/  2nd  i-d. 
1873,  pp.  140  et  s<jq.  Tlio  |K)KHiliility,  however,  of  dwplnoemcnt  of  the  lonj;  t<*udou  of  thv 
hice]«  is  provinl  by  a  8|H'cin)cii  in  the  Museum  of  St.  Bartholomew  h  H(ji>pitaL  See  Clmp, 
XXV,  where  the  gencnil  Hubjtvt  of  diidoention  of  tendoiM  is  tn-Ated. 

"  •  St.  ThomiujH  HoHpital  Reporti*,*  Now  Series,  vol.  r.  1874,  p.  145. 

*  *Med.-Chir.  Traiw.'  vol.  xxii.  p.  100.  Dr.  Stephen  Smith,  of  New  York,  pecently  nu 
corded  two  cases  which  he  consider*  aualo(?ous  to  that  of  Mr.  (Mark's  {^atieut.  *  New  York 
Archives  of  Clio.  Surg.'  i.  33. 
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fractured — a  condition  which  Mr.  South  regarded  as  essential  to  the  occur- 
rence of  partial  dislocation  in  this  direction.    In  that  case  a  depression 
existed  behind  and  below  the  acromion,  which  led  to  the  supposition  that 
some  displacement  of  the  head  of  the  humerus  or  fracture  of  the  neck  of  the 
scapula  existed,  but  still  the  roundness  of  the  shoulder  was  not  lost.     On 
making  certain  manipulations  the  head  of  the  humerus  was  felt  to  move 
backwards,  and  then  the  appearance  of  a  pit  ceased.    The  patient  having 
died  two  days  afterwards  from  the  effects  of  other  injuries,  the  head  of  the 
bone  was  found  in  its  proper  position ;  there  was  a  rent  or  sht  about  an  inch 
long  in  the  capsular  ligament,  through  which  the  cartilage  covering  the 
humerus  was  exposed.    On  lifting  up  the  shaft  and  pressing  the  head  of  the 
homems  forwards  it  was  seen  to  be  '  partially  thrown  forwards  and  over 
the  front  edge  of  the  glenoid  cavity,  so  that  it  became  fixed,  and  behind  it 
the  depression  below  the  acromion  appeared,  in  consequence  of  the  sinking  of 
the  tendons  of  the  infra-spinatus  and  teres  minor  muscles  into  the  glenoid 
cavity,  frrom  the  altered  position  of  the  head  of  the  bone,  which,  however, 
did  not  protrude  through  the  sUt  in  the  capsule,  although  it  was  there  more 
distinctly  visible.' 

From  these  cases  the  conclusion  would  be  that  partial  dislocation  of  the 
shoulder  is,  in  itself,  a  tnfiing  accident,  easily  remedied,  and  not  liable  to 
produce  any  permanent  mischief ;  and  that  it  is  a  very  rare  injury,  though  its 
occasional  occurrence  is  undeniable ;  and  very  possibly  it  may  be  overlooked, 
from  the  head  of  the  bone  having  slipped  back  before  the  patient  is  seen. 

Dislocation  of  the  elbow  is  a  tolerably  common  accident,  taking  place  Didoc&tioD 
nsually  in  youth,  as  the  result  of  a  fall  or  wrench,  or  sometimes  of  a  blow,      elboir 

If  diagnosed  at  once  and  properly  treated,  the  injury  is  one  in  which  a  good 
result  may  be  confidently  expected.  But  it  is  singular  how  very  often  cases  are 
met  with  in  which  the  accident  has  been  overlooked,  and  then  the  dislocation 
becomes  rapidly  irreducible.  I  cannot  remember  to  have  seen  such  a  dislocation 
reduced  after  six  weeks,  and  I  have  known  cases  in  which  mischief  has  been 
done  by  the  attempt.^  It  is  charitable  to  suppose  that  in  some  such  instances 
of  mistaken  diagnosis  the  nature  of  the  injury  has  been  masked  by  an  unusual 
amount  of  contusion  and  inflammation ;  but  I  cannot  help  saying  that  no  such 
explanation  could  be  given  of  others,  and  that  the  patient  appeared  to  have 
lost  the  use  of  his  joint  from  the  negligence  of  the  surgeon.  The  practical 
inference  is  that  in  all  injuries  affecting  the  elbow  the  surgeon  should  study 
minutely  the  relations  ^tween  the  various  prominences  of  the  bones — viz.  the 
internal  condyle,  olecranon,  external  condyle,  and  head  of  the  radius—and 
should  not  affect  to  give  a  diagnosis  until  he  has  observed  at  any  rate  the 
following  points :  1.  Is  there  any  transverse  fracture  of  the  humerus  ?  i.e.  on 
grasping  the  condyles  in  one  hand  and  the  lower  part  of  the  shaft  in  the  other, 
can  they  be  made  to  move  or  crepitate  on  each  other  ?  2.  Is  there  any  lon- 
gitudinal or  partial  fracture  of  the  lower  end  of  the  humerus  ?  i.e.  are  the 
condyles  unnaturally  separated  from  each  other,  can  they  be  made  to  crepitate 
when  grasped  by  the  finger  and  thumb  of  opposite  hands  and  moved  on  each 
other,  or  is  there  a  movable  fragment  of  either  (probably  the  internal)  condyle 
without  any  frracture  into  the  joint  ?  8.  What  is  the  distance  between  the 
olecranon  and  tlie  internal  condyle  on  the  injured  as  compared  with  the  sound 
side  ?     4.  Is  the  olecranon  itself  frractured  ?    5.  Does  the  head  of  the  radius 

*  Dt,  Sayro  relates  two  caws  in  which  dblocations  of  fourteen  and  sixteen  weeks'  standing 
were  rednced  by  the  aid  of  subcutaneous  section  of  the  triceps  tendon.  *  Western  Lancet/ 
iao.  IS73. 
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move  with  its  shaft  on  passive  rotation,  and  is  it  in  the  normal  relation  to 
the  external  condyle?  6.  Do  the  axes  of  the  two  bones  of  the  forearm 
correspond  in  direction  ?  7.  Is  the  axis  of  the  forearm  natural,  relatively  to 
that  of  the  arm  ? 

I  allow  that  in  some  cases  some  of  these  questions  may  not  admit  of  an 
immediate  answer,  from  the  amount  of  swelling  present,  but  usually  they  do,  or 
at  any  rate  the  most  important  of  them.  If  they  do  not,  the  diagnosis  of  the 
case  should  be  deferred,  and  the  surgeon  should  not  be  ashamed  to  say  that  he 
cannot  at  present  tell  what  the  nature  of  the  injury  is.  Unfortunately,  we  con- 
stantly meet  with  cases  in  which  confident  opinions  are  given  on  insufficient 
data,  to  the  great  injury  of  the  surgeon's  reputation,  and,  what  is  worse,  to  the 
permanent  detriment  of  his  patient,  who  remains  satisfied  perhaps  that  his  arm 
is  only  *  sprained'  till  it  is  too  late  for  the  overlooked  dislocation  to  be  reduced, 
or  the  fracture  to  be  set,  and  the  motions  of  the  joint  restored. 

Tlie  commonest  dislocation  of  the  elbow  is  that  of  both  bones  of  the  forearm 
backwards.  The  radius  and  ulna  maintain  their  normal  relation  to  each  other, 
backwards.  i]^q  orbicular  ligament  remaining  attached  to  the  sides  of  the  small  sigmoid 
notch.  The  olecranon  projects  considerably ;  the  arm  is  semi-flexed  (see 
Fig.  82,  p.  248) ;  the  head  of  the  radius  may  perhaps  be  felt  at  the  usual 
distance  from  the  olecranon ;  but  the  distance  between  the  tip  of  the  olecranon 
and  the  internal  condyle  very  greatly  exceeds  that  on  the  other  sid^.  There 
is  a  great  rounded  prominence  in  the  bend  of  the  elbow,  or  rather,  perhaps, 
pushing  the  fold  of  the  elbow  downwards,  so  that  the  forearm  seems  shortened. 
There  is  commonly  no  crepitus ;  unless,  perhaps,  in  some  cases  where  the 
projection  of  the  internal  condyle  has  been  chipped  ofif. 

Most  of  these  distinctive  characters  of  the  backward  dislocation  of  the 
elbow  can  be  clearly  traced  on  Fig.  95,  taken  from  an  injury  of  this  kind 
which  I  accidentally  found  in  the  body  of  a  seaman  who  died  from  a  different 
cause. 

By  these  signs  the  dislocation  can  be  readily  distinguished  from  the  injury 
which  most  resembles  it — i.e.  a  fracture  of  the  lower  end  of  the  humerus  just 
above  the  condyles,  in  which  there  is  often  displacement  of  the  forearm  back- 
wards, with  semiflexion,  projection  of  the  olecranon  and  tendon  of  the  triceps, 
and  a  prominence  near  the  bend  of  the  elbow.  But  in  the  fracture,  though  the 
olecranon  projects,  measurement  will  show  that  it  is  at  the  same  distance  from 
the  internal  condyle  as  on  the  sound  side — the  prominence  which  is  formed  by 
the  other  fragment  of  the  humerus  is  not  in  or  below  the  bend  of  the  elbow, 
but  above  it ;  and  has  not  the  rounded  outline  of  the  Ifbad  of  the  bone.  And 
the  diagnostic  sign  on  which  Sir  A.  Cooper  laid  so  much  stress  is  of  great 
value,  that  reduction,  though  easy,  is  very  insecure,  the  displacement  being  im- 
mediately reproduced.  Also  when  tlie  parts  are  reduced  crepitus  may  be  felt. 
There  is  not,  therefore,  ordinarily  any  real  difficulty  in  diagnosing  the  two 
injuries.     (See  p.  248  for  a  fuller  account  of  the  fractures  near  the  elbow.} 

Such  are  the  symptoms  and  the  pathological  anatomy  of  the  complete  dis- 
location backwards.  But  from  the  less  amount  of  flexion,  and  from  the  great 
ease  with  which  reduction  is  effected,  it  is  believed  that  in  many  dislocations 
the  displacement  is  not  complete — i.e.  the  coronoid  process  is  not  carried 
fairly  into  the  olecranon  fossa,  but  rests  on  the  trochlear  surface,  from  which, 
of  course,  any  slight  traction  will  replace  it  into  its  natural  position. 

Again,  it  is  believed  by  many  surgeons  that  this  displacement  of  both  bones 
backwards  is  often  accompanied  by  fracture  of  the  coronoid  process  of  the  ulna, 
as  was  the  case  in  tlie  remarkable  pair  of  specimens  one  of  which  is  represented 


Duloca- 
ti<m,  with 
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in  Fig.  96.  I  am  not  prepared  to  speak  confidently  on  this  point.  I  have  met  cnroiioid 
with  one  coae  in  which  during  life  all  the  symptoms  of  the  injury  were  very  P"***"- 
plain — dislocation  of  the  bones  backwards ,  very  easily  reducible,  some  crepitns 
after  reduction,  and  constant  reproduction  of  the  displacement.  But  in  ordinary 
cues  the  reduction  when  once  effected  is  bo  secure,  and  passive  movement  of  the 
nlna  round  the  trochlear  surface  of  the  humerus  after  reduction  is  so  smooth 
aud  uninterrupted,  that  it  is  difficult  to  believe  in  the  existence  of  any  such 
fracture.  Nor  is  there  any  anatomical  confirmation  of  the  doctrine  which 
affirms  the  frequency  of  fracture  of  the  coronoid  process,  as  far  as  I  know. 

If  dislocation  backwards  remains  unreduced  it  leads  to  very  lamentable  Reduciioo. 
loss  of  the  motion  of  the  arm.     In  the  preparation,  Fig,  96,  tliere  remains 
no  movement  of  flexion  and  extension  whatever,  the  coronoid  process  being 
T«dged  into  the  olecranon  fossa  and  tightly  bound  down  there  by  inflammatory 
adhesions,  the  hrachiaUs  anticus  torn  away,  and  the  biceps  having  no  means  of 


acting  on  the  radius,  which  is  itself  firmly  attached  to  the  ulna.  All  that  the 
patient  seems  to  have  preserved  is  a  little  rotation  of  the  radius  in  a  new  cavity 
which  it  had  formed  on  the  outer  condyle.  But  when  treated  early  reduction 
ia  generally  very  easy.  Many  dislocations  of  the  elbow  slip  in  on  the  least 
traction  being  made  on  the  hand,  probably,  as  hinted  above,  because  the 
coronoid  process  is  not  fairly  lodged  in  the  olecranon  fossa.  If  the  coronoid 
process  be  fractured  no  obstacle  to  reduction  can  possibly  exist.  And  even  in 
the  complete  dislocation  steady  traction  on  the  band,  combined,  if  necessary, 
with  alight  rotatory  movements,  will  almost  certainly  disengage  the  coronoid 
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process,  which  can  then  easily  be  slipped  round  the  trochlea  by  bending  the 
arm.  An  anesthetic  is  generally  unnecessary,  but  may  be  administered  if  tlie 
patient  is  unusually  timid,  or  if  attempts  without  it  have  failed.  If  the 
surgeon  have  no  assistance  he  generally  places  bis  knee  on  the  projecting 
humerus,  to  make  countei- extension,  steadies  the  arm  with  his  left  hand, 
grasps  the  forearm  with  his  right,  and  pulls  it  downwards,  and  then,  when 
he  feels  the  displaced  bones  move,  he  bends  the  forearm  sharply,  and  they 
slip  into  place. 

In  old  dislocations  either  the  pulleys  must  be  put  on  in  order  to  bring  the 
bones  of  the  forearm  downwards,  and  when  they  are  thought  to  be  disengaged 
reduction  is  attempted  by  acute  flexion ;  oi,  after  all  adhesions  have  been 
broken  down  by  various  movements,  the 
case  is  treated  as  a  recent  dislocation. 
Care  must  be  used  in  such  caaes  not 
to  fracture  the  bones.'  Section  of  the 
triceps  tendon  may  be  useful  in  such 
cases,  as  in  those  referred  to  on  p,  263, 
footnote. 
y  The  form  of  dislocation  which  is 
most  frequent  next  to  that  of  both 
bones  backwards  is  that  of  the  bead  of 
the  radius  only,  the  ulna  remaining 
in  its  place.  Tliis  occurs  either  on  the 
back  (Fig.  97)  or  the  front  (Fig.  98)  of 
the  external  condyle.  Careful  exami-  ^ 
nation  can  hardly  fail  to  detect  in  the 
dislocation  backwards  the  projection  of 
the  displaced  head,  and  the  change  in 
the  asis  of  tlie  bone,  which  are  so  well 
shown  in  the  figure  ;  in  the  dislocation  b^'{^rfutin^'thn.uih*»£rar'i  "ilw™  "i',"!^? 
forward  Uie  lo.,  ot  tb.  h.ad  of  Ihe  '„-iX.'SSi.',!j,'rC;Sr~^«  K 
radius  from  the  part  where  it  should  iiirbwiyof  «)™ni(Qumwhoh..i™-»Lvnuia..w 
be  felt;  and  in  both  the  total  loss  of  ?nti»ti 'o" Thui^  in  tbi (lam Mia  muii^n "( 
the  power  of  voluntary  pronation  and  ""  *"'"'  "*'  *' 
supination,  and  the  almost  total  loss  of  passive  motion.  If  the  injury  be 
overlooked  the  patient  will  lose  more  or  less  completely  the  power  of  tunui](r 
the  hand,  except  by  the  comparatively  awkward  device  of  rotating  the  humerus. 
The  dislocation  of  the  head  of  the  radius  is  remarkable  aa  being  one  of  tlie 
few  which  are  not  uncommon  in  early  life,  as  Fig.  08  shows.  It  has  been 
known  to  be  produced  by  traction  made  by  the  accoucheur  on  tlie  child'H 
hand  in  delivery.  The  forward  dislocation  is  said  by  Fergusson  and  by 
Hulke  to  be  the  more  common  of  the  two.  i 

In  its  reduction  tlie  forearm  should  be  Sexed  so  that  the  biceps  may  be 
relaxed,  and  then  while  an  assistant  manipulates  the  hand  as  directed,  ao  as  to 
approximate  tlie  bead  of  the  radius  towardstbe  ulna,  the  surgeon  tries  to  press 
it  directly  into  the  lesser  sigmoid  cavity  by  the  pressure  of  his  thumbs  supportetl 
by  the  counter-pressure  of  the  fingers  on  the  other  side  of  the  limb. 

The  other  dislocations  are  much  rarer.    Both  bones  have  been  found  dis- 

'  Dr.  Ogstim.  ur  AbcMcen.  hss  rotated  a  ewe  in  which  reJuction  vsa  impowilile  in 
oonseqaencu  uf  the  fnil  of  iho  humerus  luring  livn  driven  through  tho  tmicbiaU*  uilieiu 
mniicle,  and  hvliettv  Ihul  this  u  &n  ucctuional  cauw  of  iiredoeibilit;  in  diiloeationa  com' 
plicat«d  with  fracture,  'Brit.  Msd.  Jouni.'  ^pt.  2,  IB76. 
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located  Itterally,  the  outward  dislocation  being  the  more  common.  Afew  in-  Tbe  rarer 
stances  have  even  been  recorded  of  dislocation  forwards,  the  olecranon  process  ticou. 
being  tbrgwn  more  or  less  completely  down  to  the  end  of  tbe  trochlear  sur&ce 
of  the  homems  and  the  arm  elongated  ;  or  the  ulna  alone  may  be  dislocBted 
from  both  the  hnmerus  and  radius.  It  would  serve  no  useful  purpose  to  de- 
mibe  minutely  the  characters  of  these  rare  injuries,  or  to  dwell  farther  on  the 
jjiDptoms  of  the  fractures  of  the  various  processes  which  are  constant  accom- 
[«aiments  of  dislocation  of  the  elbow.  Great  care  is  necessary  in  the  exami- 
nstioD  of  every  case.  After  reduction  the  arm  should  be  kept  quieton  a  splint 
for  a  fortnight  at  least,  and 
should  then  be  used  very 
cautiously. 

When  the  dislocation  is  Compound 
'.  compound  the   surgeon  is  tions. 

^'•'/'^^^^.—    "  '      guided   in    his    treatment 
■^^ —    "       chiefly  by  the  amount  of 
the    concomitant    lesions. 
[  throngb  ti)«  caitiiwinaw  If  these  are  trifling  it  is 
t.  i^ig^  Ho^w.  sm.\  better,  especially  in  elderly 
■■""""  persons,    to    reduce     the 

boaee,  close  the  wound,  and  trust  to  early  passive  motion  to  restore  some 
movement  to  the  joint.  If  the  bones  are  considerably  injured  it  may  be  better 
u  perfonn  excision  of  the  whole  joint;  and  if  the  great  vessels  or  nerves 
be  aleo  injured,  ampntatioti  may  even  be  necessary,  though  this  is  quite 
oceptional. 

The  UneeT  radio-ulnar  joint  may  be  dislocated ;  and  as  in  this  joint  the  Dislocation 
ndiuB  is  the  movable  bone,  it  is  usual  at  the  present  day,  following  the  ana-  end^" 
logy  of  the  nomenclature  of  other  dislocations,  to  call  this  a  dislocation  of  the  radiai. 
ndiosfrom  the  ulna,  insteadof  the  ulna  from  the  radius,  as  Sir  A.  Cooper  called 
h.    The  radios  seems  displaced  forwards  rather  more  commonly  than  back- 
■wds  ;  the  hand  is  of  course  displaced  forwards,  and  the  styloid  process  of  tbe 
uha  projects  backwards  and  sometimes  cornea  through  the  skin.     The  opposite 
dUloeation  causes  similar  symptoms  reversed.     These  injuries  are  caused  by 
ndeat  twisting  of  the  hand.     They  are  to  be  reduced  by  extending  the  hand 
ud  manipulating  the  radius  into  position.     If  there  be  a  wound  it  must  be 
caiefally  closed,  and  in  any  cose  the  band  should  be  kept  in  splints  for  about  a 
fortnight. 

Dislocation  of  the  wrist  occnrs  almost  always  backwards ;  the  bones  of  the  Dtabcation 
nrpos  project  on  the  dorsal  sur&ce  of  tbe  forearm,  the  articular  sorfaces  and  ^J^" 
■tfloid  proeeases  of  the  radius  and  ulna  being  felt  below  them.  The  dorsal 
projection  gives  this  injury  some  resemblance  to  Colles'a  fracture,  especially 
*ben  the  hand  is  somewhat  twisted,  so  that  the  styloid  process  of  the  ulna 
pcjects;  and  the  two  injuries  were  generally  confounded  together  before 
CoUet's  time ;  but  there  is  no  real  diSiculty  in  the  diagnosis,  for  tbe  position 
of  the  styloid  processes  in  relation  to  each  other  and  to  the  hand  is  an  un- 
filing test.  In  the  dislocation  tbe  styloid  processes  are  on  the  same  level, 
ud  lie  much  nearer  to  tbe  fingers  as  well  as  much  lower  than  natural.  In 
tbefnetnre  the  styloid  process  of  the  radius  is  displaced  along  with  tbe  baud, 
*hile  that  of  the  ulna,  though  prominent,  is  at  nearly  tbe  same  distance  from 
ttie  little  finger  as  on  the  sound  side. 

Beduction  is  usually  easy.    It  is  better,  I  tliiuk,  to  keep  the  part  quiet  on 


tions  of  the 
carpuB. 
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a  splint  for  a  few  days  at  first,  and  then  to  wear  the  hand  in  a  sling  for  about 
a  fortnight. 

The  dislocation  in  the  other  direction  (i.e.  with  the  hand  in  front  of  the 
forearm)  very  rarely  occurs  as  a  traumatic  lesion.     Its  symptoms  would  be 
the  same  as  the  above  reversed. 
Didoca-  Though  the  bones  of  the  carpus  are  so  small,  and  so  securely  locked 

together,  yet  dislocations  do  occur.  Such  as  I  have  seen  have  been  compound. 
The  Museum  of  St.  George's  Hospital  contains  a  pair  of  semilunar  bones 
which  were  exposed  in  a  compound  dislocation  of  both  wrists,  and  were  re- 
moved before  the  wounds  were  dressed.  The  patient  died  from  other  injuries, 
but  the  parts  were  unfortunately  not  preserved.  Another  preparation  shows 
dislocation  of  the  rest  of  the  carpal  bones  from  the  semilunar,  which  alone 
remains  attached  to  the  bones  of  the  forearm.  The  scaphoid  was  fractured, 
and  the  fractured  portion  extracted  through  the  torn  dorsal  ligaments.  I 
saw  a  short  time  since  a  case  in  which  the  greater  part  of  the  semilunar  bone 
came  away,  but  the  patient  recovered  a  very  useful  hand.  In  other  cases  the 
head  of  the  os  magnum  has  been  the  protruding  part.  I  do  not  think  any 
special  directions  need  be  given  for  the  diagnosis  and  treatment  of  such  in- 
juries. The  protruding  parts  are  generally  easily  replaced,  and  the  patient 
usually  recovers  the  utility  of  the  hand ;  the  great  point  is  to  see  that  the 
motions  of  the  fingers  are  early  restored. 

Dislocation  The  first  phalanx  of  the  i^ttw6  is  comparatively  often  found  dislocated  on 
thamb.  to  the  metacarpal  bone.  The  articulating  surface  of  the  phalanx  usually  lies 
on  the  dorsal  surface  of  the  metacarpal  bone,  though  a  few  cases  of  the  op- 
posite dislocation  have  been  met  with.  Either  may  be  recognised  at  once  by 
the  shortening  of  the  thumb,  and  by  the  projection  on  the  dorsal  aspect  of  tlie 
hand,  formed,  in  the  one  case,  by  the  displaced  end  of  the  first  phalanx,  in  the 
other  by  the  prominent  head  of  the  metacarpal  bone.  The  dislocation  back- 
wards is  often  very  hard  to  reduce. 

When  the  first  phalanx  is  carried  backwards  it  takes  with  it  the  two  heads 
of  the  flexor  brevis  poUicis,  and  the  sesamoid  bones  developed  in  them ;  the 
anterior  and  lateral  ligaments  of  the  joint  are  torn  off  the  head  of  the  meta- 
carpal bone,  which  tears  a  way  for  itself  through  the  fibrous  tissue  uniting  the 
two  heads  of  the  flexor  brevis,  between  which  it  projects  as  a  button  does  out 
of  a  buttonliole  (see  Fig.  99).  In  these  two  conditions  consists  the  difiiculty 
of  reducing  the  dislocation,  viz.  in  the  tension  of  the  short  flexor,  and  tlie 
difliculty  of  slipping  the  tissues  forming  the  buttonhole  over  the  musliroom- 
shaped  head  of  the  metacarpal  bone.  The  first  principle,  therefore,  in  reducing 
any  dislocation  of  the  thumb  which  presents  difficulty  is  to  relax  the  short 
flexor,  and  this  is  done  by  forcibly  adducting  the  thumb  ;  i.e.  pressing  it  as 
&r  as  possible  over  to  the  middle  line  of  the  hand.  This  being  done  by  an 
assistant,  the  surgeon  takes  the  displaced  first  phalanx  and  places  it  in  extreme 
extension,  in  order  to  relax  the  tissues  of  the  buttonhole,  and  to  push  up  those 
which  form  its  distal  part  over  the  projecting  head  of  tlie  metacarpal  bone. 
This  is  done  by  dragging  the  hyperextended  thumb  downwards,  i.e.  away  frt>m 
the  wrist,  and  then  acute  flexion  will  restore  it  to  its  place.' 

Such,  I  have  no  doubt,  are  the  main  obstacles  to  the  reduction  of  this  dis- 
location, and  the  appropriate  method  of  obnating  them.    But  there  are  prob- 

*  The  diilicultiea  attending  the  reduction  of  this  dislocation,  and  the  method  of  obriatinf? 
them,  are  admirably  described  in  a  memoir  by  Prof.  Fabbri,  in  toI.  x.  of  the  *Memorie  deli' 
Accftd.  dollo  Scicnze  deli'  Istituto  di  Bologna.' 


DISLOCATION   OF  THUMB.  269 

ably  in  Bome  cases  other  canseB  coDcnmng,  such  as  the  interposition  of  some 
of  the  torn  fibres  of  the  ligaments,  or  of  the  fascia  forming  the  distal  portion 
of  the  'bnttonhole 'between  the  ends  <rf  the  bones,' and  possibly  the  interlock- 
ing of  the  bony  projections  themselves.  These  minor  obstacles  can  usually  be 
overcome  by  slight  rotatory  movements  of  the  phalanx  during  extension. 

As  there  is  often  need  for  the  application  of  considerable  force,  it  is  im- 
portant to  apply  some  apparatus  which  will  keep  firmly  in  place  and  at  the 
same  time  not  cut  the  skin.  The  Indian  puzzle-toy  which  holds  the  more 
firmly  the  more  it  is  pulled  upon,  may  be  fi>und  useful ;  and  there  is  a  pair  of 
forceps  (called  the  '  American  forceps '),  manufactured  for  the  purpose,  with 
handles  like  those  of  the  lithotomy-forceps,  and  two  sheets  of  leather  attached 
to  the  blades,  which  cross  each  other.  The  blades  ore  fixed  by  a  screw,  so  that 
they  hold  very  firmly,  while  they  can  hardly  damage  the  soft  parts.     But  when 


iKL    After  fWlbri. 


order  to  lUp  tlia  upper  edge  of  this 

When  tbll  it  eten  partLnll)'  cITeelf  ' 
will  drew  the  phnlani  into  pmltion 


rach  contrivances  are  not  at  hand  a  clove-hitch  must  be  made  of  any  appro- 
priate material  (the  broader,  softer,  and  stronger  the  better]  and  applied  around 
the  first  phalanx,  hitching  against  the  projection  of  the  joint.  Manual  ex- 
tension is  generally  sufficient;  but  I  had  once  occasion  to  use  tlie  pulleys 
BDCceaafuUy.  When  reduction  has  been  effected  some  surgeons  recommend 
that  the  joint  be  fiexed  and  extended  once  or  twice  to  disengage  any  of  the 
tissues  which  may  have  slipped  between  the  bones. 

If  aU  attempts  at  reduction  by  mere  manipulation  have  failed,  the  case 
should  be  left  for  a  time,  cold  being  applied  to  combat  inflammation ;  and  if 

'  Mr,  Kellj  ('  Dablin  Jouni.  of  MmI.  Sci.'  Mbj  1883)  atlriliutes  tho  diflicult;  id  most 
ona  to  the  interpoeition  betveen  the  boae*  of  the  unterioc  ligamenlB,  or  the  fascia  uniling 
l^  —HDiMd  luneg  in  front. 
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renewed  careful  attempts  have  no  better  result,  the  coarse  generally  followed 
is  to  make  a  subcataneoas  section  of  the  parts  between  the  skin  and  the 
displaced  phalanx  on  one  or  even  both  sides.  This  is  usually  spoken  of  as 
'  division  of  the  lateral  ligaments ;  *  but  it  really,  I  presume,  involves  a  more 
or  less  complete  division  of  the  head  of  the  flexor  brevis,  and  is  successful 
when  the  '  buttonhole '  is  laid  open,  and  the  metacarpal  bone  thus  liberated. 
Another  plan,  recommended  by  Dr.  Humphry,'  is  to  introduce  a  blunt  hook, 
through  a  small  incision,  beneath  one  of  the  sesamoid  bones,  and  draw  it  for- 
wards with  the  phalanx.  I  have  seen  both  plans  successfully  adopted ;  but  I 
believe  neither  wiU  often  be  required  if  Prof.  Fabbri's  directions  are  carefully 
followed  in  the  manipulation.  In  a  case  under  Mr.  Rouse*s  care,  all  attempts 
at  reduction  having  failed,  an  incision  was  made  over  the  head  of  the  bone,  the 
displaced  sesamoid  bone  was  drawn  aside  with  a  hook,  and  then  the  dislocation 
was  easily  reduced.  The  patient  recovered  the  complete  ufie  of  the  part.  This 
plan  differs  from  Dr.  Humphry's  proposal  only  in  the  free  exposure  of  the  dis- 
placed parts ;  but  this  seems  to  me  its  great  advantage,  and  after  witnessing  its 
complete  success  in  this  instance  I  should  be  disposed  in  a  future  case  to  adopt 
it  in  preference  to  subcutaneous  sections.  Finally,  if  all  fails,  the  case  must  be 
abandoned,  passive  motion  being  early  and  sedulously  practised.  Cases  are 
on  record  in  which  the  thumb,  though  dislocated,  has  been  very  freely  movable. 
When  the  dislocation  is  compound,  the  projecting  bone,  which  may  be 
either  the  phalanx  or  the  metacarpal  bone,  should  be  removed,  and  passive 
motion  early  practised. 
Dwiooition  Of  the  dislocation  of  the  phalanx  forwards,  four  examples  are  related  by 
N^laton.^  One  of  these,  though  seen  early  and  treated  by  some  of  the  best 
surgeons  in  Paris,  remained  irreducible. 

Dislocation  The  phalanges  of  the  fingers  are  rarely  dislocated,  but  occasionally,  in  a  fall, 
fingerL  ^^^  injury  may  take  place  at  any  of  the  joints,  the  distal  bone  being  generally 
thrown  behind  the  proximal.  The  injury  is  tolerably  often  compound. 
Reduction  is  usually  quite  easy.  I  saw  one  case  of  old  dislocation  in  which 
I  found  it  impossible ;  but  the  patient  was  not  in  a  condition  to  explain  the 
circumstances  to  me,  and  I  believed  that  it  had  been  neglected.  After  the 
reduction  the  finger  should  be  bound  up  for  a  few  days,  to  prevent  any  use  of 
it  until  the  torn  ligaments  have  consolidated,  and  then  careful  passive  motion 
should  be  given. 

«  Humphry  on  the  'Skeleton/  p.  434.  «  *  Path.  Chir/  vol.  ii.  p.  23. 
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CHAPTER  XV. 

INJURIES   OF   THE   LOWER   EXTREMITY. 

Spbains  of  the  joints  of  the  lower  extremity  are  amongst  the  commonest  Sprains, 
injuries  in  surgery,  especially  of  the  ankle  and  knee,  and  in  the  ankle  it  is 
often  difficult  to  decide  whether  there  is  fracture  or  no.  The  injury  is  often 
a  severe  one,  causing  great  pain  at  the  time,  being  accompanied  probably  with 
mnch  laceration  of  the  ligaments  and  other  structures  near  the  joint,'  and 
leading  frequently  to  prolonged  lameness.  Severe  sprains  are  followed  generally 
bv  a  good  deal  of  effusion  into  the  synovial  cavity,  which  is  sometimes  slow 
to  disappear ;  and  they  often  lay  the  foundation  of  permanent  disease  of  the 
articulation.  Hence  we  can  hardly  be  too  careful  in  our  treatment  of  them. 
At  first,  while  the  active  state  of  effusion  is  present,  antiphlogistic  measures 
are  necessary.  When  it  is  grateful  to  the  patient  the  sedulous  appUcation  of 
cold  by  means  of  icebags  is,  I  think,  the  best ;  but  if  this  is  not  tolerated, 
leeches,  followed  by  warm  fomentations,  or  evaporating  lotions,  or  irrigation 
with  spirit-and- water,  will  best  check  the  tendency  to  effusion.  As  soon  as  the 
patient  can  bear  it,  equable  pressure,  by  strapping  and  bandage  or  by  splints, 
with  perfect  rest,  should  be  adopted,  and  is  one  of  the  most  potent  means  of 
enre  m  such  injuries.  But  it  is  important,  as  soon  as  the  patient  has  lost  all 
pain,  or  if  he  has  not  quite  lost  pain,  yet  as  soon  as  he  can  bear  passive  motion 
vithout  renewed  swelling  and  inflammation,  to  commence  bringing  the  joint 
into  use,  by  cautious  motion  and  shampooing  at  first,  and  then  by  more  free 
motion  of  it  day  by  day,  combined  with  steaming  and  free  rubbing  in  of  oil, 
and  to  encoarage  the  patient  to  exercise  it  as  much  as  he  can  without  harm. 
Six  J.  Paget  has  called  attention  to  the  coldness  which  affects  joints  which 
have  been  kept  too  long  at  rest,  and  he  cautions  his  readers  in  the  following 
emphatic  terms  against  the  bad  effects  of  too-protracted  inaction  :  '  Too  long 
rest  is,  I  believe,  by  far  the  most  frequent  cause  of  delayed  recovery  after  in- 
juries of  the  joints  in  nearly  all  persons  who  are  not  of  scrofulous  constitution. 
In  the  healthy,  the  chronic  rheumatic,  and  the  gouty  it  is  alike  mischievous ;  and 
not  only  to  injured  joints,  but  to  those  that  are  kept  at  rest  because  parts  near 
ihem  have  been  injured.  Mere  long  rest  stiffens  them  and  makes  them  over- 
sensitive  ;  cold  douches  and  elastic  restraints  and  pressures  make  them  worse, 
ftnd  nothing  remedies  them  but  movement,  whether  forced  or  voluntary.' ' 
And  he  points  out  that  such  cases  are  the  most  frequent  examples  of  the  class 
which  are  cured  by  the  rough  manipulation  of  the  bone-setter,  who  gets  a  joint 
which  has  been  sprained  and  kept  too  long  at  rest,  then  pretending  or  beUeving 
tbftt  it  has  been  dislocated  wrenches  it,  and  tells  the  patient  that  it  has  been 
pnt  in,  and  that  now  he  may  use  it.  The  patient,  finding  himself  able  to  do  so, 
naturally  beheves  what  the  quack  tells  him,  and  thinks  that  his  surgeon  has 

^  The  teodoDtt  in  some  of.  these  cases  may  be  displaced  from  their  p^ooves,  or  so  loosened 
M  to  lie  dislocated  in  a  subsequent  accident.  See  Chapter  XXV.  Mr.  Morris's  article  on 
Icjaries  of  the  Lower  Extremity '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  p.  991,  contains  an  interesting 
'•asA  eonpleie  account  of  the  anatomical  lesions  usually  met  with  in  sprains. 

'  *  Clinical  Leeturos,'  p.  96. 


.V— -> 


zrj— iizs  :f  the  lower  extremity. 


iv^^iL*  it-l  k  ii-t  .-in.  n.  T!ie  rval  iies  is.  that  rest  of  the  sprained  joint  has 
jt^tMi  .•amt-i  a  -« •'  J  z^.  Ear  :Ii:*  5ict — though  there  can  be  no  doubt  of  it, 
ind  -^^r7  nr  TLi^c  jLVt  jsid  ZTh^vzt-r.z  :cportnnitiesof  verifying  it — must  not 
jbaa  "i>  ^:.  *::e  r-f.  -ir«-irr.r  jt  ittrryin:?  the  use  of  complete  rest  in  sprains, 
e-^tr'.-iikllf  -n  -iLe  '•  ^-r  limi)  :  !ii:r  zi:o  dLa:  of  ifi«ri«ting  on  too  early  passive  or 
M:zi^h  !n-  n.  ii.  -T-ncii  TrroLI  rtpr:«Iai:e  doe  inflammation  and  much  prolong  the 
niii=ciiitfl  r  I— i^-  oi-'CLi-n.  -^;imr«x£n:jr.  ic.  should  be  begun  as  early  as  seems 
^nitenr.  '?';r  il-vij^  ^rnitniillj  imi  wizh  caution,  and  at  first  with  prolonged 
zircrv:il<  It  :>r-<. 


W  lunus. 


■u»nt. 


\^t  vvrv  kv 


W»iirnl5  't  rile  Irv-r  trx^r^^nLhT  need  not  detain  us  in  this  place.  The 
iiij*irit<  H  ixr^  ir:*:rjts  as  :Iie  ftcioral*  have  been  spoken  of  above.  Tlie 
wumiits  n  'n:z<.  iLid  — ?p*H.'UiIlj  jt  tie  knee-joint,  are  the  most  striking  feature 
in  die  !:i;t::»;i::i^  ^iir-^nr  jt  5aeli  in;:iries.  When  the  knee-joint  is  opened  by  a 
cwjitt  cue  ::i*?  aarin*  of  liie  injirv  is  known  by  the  escape  of  synovial  fluid 
)Utd  by  iiitf  elf  i:>;eii  rn:o  die  cavi^T.  Unless  a  foreign  body  is  known  to  be 
lod^^L  no  jr;in:iLr  jr  jcii«;r  es^cdnati^Hi  is  admissible.  Otherwise  the  cut  is  to 
bt*  c*wtul'y  -aiiir^f^L  Ami  tlie  joins  ei^aably  and  firmly  strapped,  the  limb  being 
biuiiLftfir^d  fr^tn  ditf  ^.vs  apw:uds^  on  a  well-fitting  splint,  just  as  after  the 
op^racicti  vr  rvniiovn'^:  a  looee  cartilage.  If  swelling,  pain,  and  fever  should 
tvt>tify  !x>  :lit;  jcirv^  ot  acu::*?  indammation,  then  the  joint  must  be  exposed, 
le«^v-at::>  v^r\  fr«e«:LV  apclied*  and  afterwards  ice  or  Leiter's  tubes  kept  on  the 
p«jkrt  vvtti^:»*'-:Iy.  If  die  case  does  badly,  its  further  progress  resolves  itself 
m:o  ci'.e  iiu^rosi^  aicid  treatment  of  acute  abscess  in  the  joint  (for  which  see 
tiie  caapcer  ott  Pisbasbs  of  the  Joints'!  ;  but  if  it  does  well  the  symptoms 
^tr^uallv  5u>:>:vle,  and  the  patient  recovers,  usually  with  more  or  less  of 
aiiky  lo5>i:>^  :hoiti:*i  posssibly  in  some  cases  completely. 

Korvt;cu  Kxut5  may  lod^  in  wounds,  especially  of  the  buttock,  and  are 
ftvv^uvti;  ui  ;:ie  tLvt :  but  I  can  add  nothing  on  this  head  to  what  has  been  said 
aKnv   |\  :fe?l  . 

f*nu*::4»v  ./  ."V  tevk  cf  the  femur — a  common  accident  in  old  persons  of 
both  $^\ecj^^ — takes  pIao«  entirely  within  the  capsular  ligament  of  the  hip-joint, 
ivr  el^  partly  or  wholly  external  to  that  cavity.  The  former  fractures  are 
oalUnl  4N:»^u*at'^*.'4.*vir»  the  latter  ertracapsular. 

'  The  anue  \eil  figure  will  show  the  usual  forms  of  fracture  of  the  neok  of  the 
(emur«  The  division  into  extra-  and  intra-capsular — which  was  made  by  Sir  A. 
i\H^|vr^  and  which  is  ordinarily  followed  in  our  schools — appears  to  me  one  of 
iHM^suderable  importance ;  but  another  of  equal,  and,  according  to  the  judgment 
of  84>mo  writers  of  great  authority,  of  even  greater  practical  value,  is  into  the 
in)|)aotiHl  and  the  uou  impacted  fractures.  The  series  is  not,  of  course,  intended 
to  oxhibit  all  the  \*arieties  which  are  met  with,  but  it  does  show  those  which 
art)  nioMt  clearly  distinguishable  from  each  other,  and  the  characters  of  which 
it  in  important  to  bear  in  mind. 

Kig.  101  is  the  truly  intracapsular  fracture  which  generally  occurs  in  old 
aKt^  Hiul  ofton  from  slight  causes ;  it  is  usually  free  from  impaction,  and  rarely 
found  united  by  bone. 

ThiM  fnu)ture,  however,  may  be  impacted,  and  in  such  cases,  at  any  rate, 
bony  union  does  occur.     This  is  shown  by  Fig.  107. 

Kig.  102  shows  the  ordinary  impacted  extracapsular  fracture  which 
oootU'H  both  in  old  age  and  at  earher  periods,  in  which  the  upper  fra^^xnent 
(oonipriHing  the  head  and  the  whole  of  the  neck)  is  driven  into  the  cancellous 
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ii^D«  of  the  base  of  the  trochanter,  and  firmly  wedged  there ;  so  that  in  the 
rase  from  vhich  the  preparation  was  taken,  and  where  the  same  fractnre  had 
oceuned  on  both  sides,  at  four  years'  interval,  in  the  recent  fracture  the  upper 


'-igment  was  bo  firmly  wedged  into  the  lower  that  it  was  only  separated  by 
:::aceTation.     Tliis  fractura  unites  always  by  bone. 

Fig.  108,  on  the  other  hand,  represents  the  common  form  of  comminuted 


fnf.uje  of  the  neek  and  trochanters,  also  produced  at  any  age  by  considerable 
■■•(lence,  and  in  which  impaction  is  usually  prevented  by  the  free  splitting  of 
':.-  lower  fragment,  though  in  other  cases  the  fragments  may  be  variously 


■"  ^  -    :i-r  ^azLciir  .lai?  in:5c£*rnl  vital 
'-T  -,,r  ^ -_— r=.  jcii  necrosis  of 


-  I  ipp^  -^"^ 


•-r-ir:«^!ie€  :f  lesions  of 
iir^-r  Trnnni ;  and  will 
rTTHTZ  :i  sacii  injuries 


:^Tirh-l  ':j  ±1*  following 
fciirfir  -s  xiAcLe  to  walk, 
r  ZT^^L  pain  on  passive 
:•-'!-  je  T»iil  IS  the  whole 
Itannii  o£  the  limb 


*■_  r^\.    


•  • '   •    « 


*^    ■» 


:r    __-- l-u' 


r^i:''T_r>  "^".1^  n- 


7:-^      t?     ''.- 


jzzl: 


'i    F5*crir«  g«f  tite  n«ck  of  the  thur -: - 

'   :-.    JLrt.fr  Sir.  A- Cooper.    The  figure 

*•  --r*  t »-  A  iT-AH'.*^!  ft^re  of  the  p*ti«*nt. 

r   *  *     r- '--  -X  AT'l  eTereion  of  the  limk 

3a .  ~  If  =jk^  -i^  in  o'  the  trochanter. 


On  the  injured  side  the 


^  -  -  _^        _  •-  |_^     _■»  ;7^~  ^ ;    -i.  ^f  ~i_^      • 

A   r.-i^-.-.  -:    :.=    -^z.-^v    L.--:i^:.-  .v-nrrrr-: 

r%v  >; .  <   r..*  u:-?  ^.it^    :t  i  r:c  :r  <cniLr  ?cre:el:€d  across  the  body  just 

r.'^  ,:.;ic'  '"^i^  ":t~-vrt:r  i  --asc  :'£  fricrirt  ar.l  cne  of  mere  conttision  of  the 
\..»  .^  -<.:«.  %  rA^T-.  ill  iIiT  i':c-^  ^•Ltnotcri^iio  symptoms,  except  the  loss  of 
:voc:or.  K.  ^:  a:^:*.:  it:  ilit  lt>s  stnccs  injury.'  There  are  cases,  indeed,  in 
\il  xl:  :.  V  <lor:c:  :i\r  is  v>rry  sl:^!:.  and  wlnere  the  eversion  consists  less  in 

•  F^x-i  ••.  'v^  :iT»  Iv^r:--^^-  t-jl  :-   :r  :I:e  i -.  -ttnrai  triangle.*     *Proc.  of  Med.  Chir» 

«    Sw.  v-:  5y^/  Jr^-l  e»L  t.I   i.  r.  !«^  -3. 

»  li  >  ?<  •t.  h^wvrr.  :>%:  o^t^es  of  frAor-r^  tveor  in  irhich  the  fragments  remain  at  fir^r 
|M  ihc.r  »*s\'v.m'  vvr.racc  '•-i:Ii  e:;,'.:  c:!.trr  xu:*r.  ^ii•ipIace^i  by  the  movements  of  the  patient  or- 
»»Mn»  *vv  Ut'Al  v-aus*?.    It'  t*::^  i>  true,  sucli  a  case  might  (though  only  for  a  short  time)  l-o 
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obvious  turning  out  of  the  foot  than  in  a  fixed  condition  of  the  hmb  ;  where, 
though  the  foot  does  not  visibly  point  outwards,  yet  it  cannot  be  made  to  turn 
inwards,  as  the  other  can.  Here  there  is  probably  fracture  high  up,  with 
impaction,  and  the  patient  may  recover  very  perfectly.  An  interesting  case 
vill  be  found  on  p.  188  of  Bigelow's  work.  In  some  instances  it  appears  that 
interstitial  absorption  of  the  cervix  femoris  follows  after  mere  contusion,^  as 
it  undoubtedly  does  after  fracture ;  and  in  such  cases  it  would  be  impossible, 
>ome  months  after  the  receipt  of  the  injury,  to  know  that  no  fracture  had 
taken  place.  From  dislocation  there  is  usually  no  difficulty  in  the  diagnosis. 
The  everted  position  of  the  foot  and  the  free  mobility  of  the  limb  distinguish 
the  ordinary  cases  from  any  form  of  dislocation  (compare  Fig.  105,  with  Figs* 
133, 135, 189,  and  148) ;  while  in  an  impacted  fracture  with  inversion  of  the 
foot.'  simulating  at  the  first  glance  dislocation  on  to  the  dorsum  ilii  or  into 
the  sciatic  notch,  the  absence  of  the  head  of  the  bone  from  the  buttock  will 
distinguish  it  from  the  former,  and  the  much  greater  freedom  of  passive 
notion  in  all  directions  (especially  if  the  patient  be  under  the  influence  of 
cliloroform)  from  the  latter  dislocation. 

There  is  a  very  rare  form  of  fracture  of  the  pelvis  in  which  the  head  of  the 
femur  is  driven  into  and  more  or  less  completely  through  the  acetabulum.^  I 
Ure  seen  this  injury  mistaken  for  fracture  of  the  cervix  femoris,  and  the 
^^^ke  18  really  of  very  little  consequence.  But  if  any  doubt  existed  it  might 
probably  be  set  at  rest  by  examination  under  chloroform,  since  the  head  of  the  . 
'me  ia  believed  to  be  usually  jammed  tightly  into  the  pelvis  in  these  cases. 
I>ut  the  injury  is  a  very  rare  one,  and  little  is  therefore  known  as  to  its 
*;mptoiiiB. 

The  above  account  shows  that  there  is  not  generally  any  great  difficulty  in  Diagnosis 
l^i^g  whether  the  neck  of  the  femur  is  or  is  not  fractured.    It  is  usually  fj^m  extra- 
'=^?  easy  to  be  sure  whether  the  line  of  fracture  is  or  is  not  wholly  intra-  or  capsular 
"ioliy  extra-capsular ;  and  indeed  the  great  majority  of  fractures  cannot    '"^  "'^' 
vnctly  be  limited  by  either  term,  for  the  line  of  fracture,  though  partly  or 
cLii-fly  below  the  attachment  of  the  capsule,  will  be  found  to  pass  up  into 
'L^eanty  of  the  joint.   In  well-marked  instances  of  either  class  the  following 

'  1  have  myself  Been  this  shortening  from  interstitial  absorption  come  on  gradually  in  a 

•"  vhich  W1W  carefully  examined  soon  after  the  injury  by  myself  and  other  surgeons,  who 

v-rc  all  satisfied  that  no  fracture  existed.    See  also  Wilks  and  Moxon,  *  Path.  Anat.,'  2nd  ed. 

•      'it 

'  lovenioQ  in  impacted  fracture  depends  on  the  uftual  kind  of  impaction  being  reversed. 

•'*'.«hj  of  the  neck  being  driven  into  the  tissue  at  the  base  of  the  trochanter  major  driving 

>jchaater  backwards,  the  two  trochanters  are  widely  separated  from  each  other,  and  the 

c.  vedged  in  between  them,  has  so  pushed  forward  the  trochanter  and  lower  fragment  as 

'  '!^  the  whole  femur  inwards  on  its  own  axis.    In  Bigelow's  work  and  in  some  papers 

■<M  by  him  in  the  '  Boston  Medical  and  Surgical  Journal,'  January  1875,  the  reader 

•    '  >1  »>ome  interesting  speculations  on  the  structure  of  the  neck  of  the  femur  and  the 

*  f<(  (fcuch  structure  on  the  impaction  of  fracture.    The  eversion  which  accompanies 

"'Tiinon  non-impacted  fracture  appears  to  me  to  be  due  chiefly  to  the  natural  tendency 

'  >  foot  to  fall  outwards  when  the  muscular  force  is  removed  from  the  limb.     This  is 

'-•iL'ly  oljserved  in  sleep  and  in  coma,  and  after  non-impacted  fracture  of  the  femur  in 

;jtrt.  the  limb  is  in  a  somewhat  similar  condition  in  respect  to  muscular  action.    I  am 

^ined,  however,  a1iM>luteIy  to  deny  that  the  external  rotator  muscles  may  be  enabled 

tt  grt^ter  advantage  on  the  lower  fragment  after  the  fracture  of  the  neck  and  the 

"''  Tiii^  which  follows  it,  as  Mr.  Davies-Colley  argues.    See  this  question  al»ly  discussed 

M-  Oven,  Mr.  Spence  and  Mr.  Davies-Colley  in  the  *Brit.  Med.  Journ.'  Oct.  4,  Nov.  1, 

N  V  15.  187**. 

*  X  *  Med--Chir.  Trans.'  vol.  xxxiv.  p.  107.     There  is  a  specimen  in  the  Museum  of  St. 
-  ■*♦'•  HoKf'ital,  .Ser.  i.  Xo.  123.  showing  this  injury,  which  was  mistaken  for  fracture  of 
'-"•k  of  the  thighbone,  as  mentioned  in  the  text. 

t2 
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rales  will  aprlj :  1.  li^rr^c^z-F-.'^T  tr^cz-zre  is  more  purely  an  injniy  of  old  age 
than  the  errra«f-ir-i -Iat  f-:  rr^-    T-tr  **'-?•:  rpuon  of  the  bone  from  senile  atrophy. 
producing  fiiny  •i-rOrz.trmr:  :n  :i  :t«  rif  :?-;:€-$,  sLortening,  and  loss  of  the  natural 
obliqnitT  of  d.e  ntrck  of  the  ft:ir::ir.  niTist  render  it  prone  to  give  way  from 
very  sliirht  caTi^*-> :  aii-i  tL-i?.  in  riirviiie  old  age,  the  neck  of  the  thighbone  is 
sometimes  broken  fr:ci  ;li<e  elc^  nidiz^  in;  ones,  even  from  catching  the  toe  in 
the  carport  or  t^olc  :L^.     S-^^h  fr:icr:ir^  are  in  all  probability  intracapsular.^ 
It  is,  however,  a  EiiftAke    ib:i-ni  cue  often  committed)  to  believe  that  llii^ 
change  in  the  n^^k  of  die  thi-rL'ccrjr  i?  one  which  is  uiiversal  or  nearly  so  in 
old  aire,  ani  tLa:  th^rvfrrt  mas*  fraciores  of  the  cervix  in  old  people  are  intra- 
capsular.    On  Uie  contrary,  the  char.jr  in  question  only  occurs  in  some  pro- 
portion  hiiheno,  I  c^Iitve.  und^rtrmiined  of  the  aged  ;  and  the  extracapsular 
is  cenainly  nior^  <o?:.r.:oc  in  cM  a^  than  the  intracapsular  fracture.    This 
latter  form,  however,  is  almosi  exclusively  found  in  the  aged.     When,  there- 
fore, the  fracrunf  Las   ddfomed  from  a 
verv  slight  cau>e  in  an  old  p^rrson.  we 
conclude  that  it  is  pr. i^lly  iniracapsTilar. 

2.  If  the  fracture  K?  no:  inipacied  rhe 
amount  of  shonenii'^  which  inimtrdiately 
follows  the  iirury  is  usually  less  after  the 
huni>  than  the  extra -cap>rJar  fracture, 
and  therv  is  less  crvpitus.  if  the  sunreon 
thinks  it  desirable  to  make  the  manipu- 
lation ntvessarv  in  onier  to  ehoit  the  ere- 
pitas.  But  tliis.  in  my  opinion,  should 
rarely  if  ever  b^  done.  I:  puts  the  patient 
often  to  much  pain,  aiivi  may  have  an 
ii\jurious  efftvt  on  the  progress  of  the 
case,  which  the  obiect  soucbt  to  be  ob- 
tained  does  not  justify. 

B,  The  survst  test  between  an  intra- 
and  extra-capsular  fractun?  when  it  is 
available  \  which,  however,  in  the  majority 
of  cases  it  is  not  •,  is  to  note  whether  the 
triKhanter  moves  with  the  lower  frag- 
ment. If  the  movement  of  the  lower 
fragment  is  not  commmiicated  to  the 
tiXH'hanter  the  fraciiuw  cannot,  of  course, 
l)e  altove  tlie  intertrochanteric  line ;  but  the  movement  of  the  trochanter  aloui: 
with  the  lower  fragment  does  not  prove  the  contrary  (i.e.  that  the  fracture  i:^ 
intracapsular^,  since  the  fragments  may  be  more  or  less  closely  interlocked. 

Such  are  tJie  characters  wliich  seem  to  me  worthy  of  study  when  we  wish 
to  distinguish  these  two  forms  of  fracture  from  each  other.    I  may  add  that 


Pl»;.  10$.  section  of  the  femur  to  j»^*^»  *'• 
atrophj  of  iu  b«ad  and  neck,  KDd  tbf  »!'•'* 
at  ion  in  the  direction  of  the  latter  (T\»ri  •« ' 
c'.'anfrea.  The  head  is  on  a  lower  1«\ » !  '  •  > 
t!M?  great  trochanter,  and  the  n<H'k  "  •«-  ■- 
]K>ntontal  instead  of  an  obliqae  dii^-tviu.-- 
St.  George's  Hospital  Museum,  Ser.  ii.  >•»  •• 


'  Kniotwres  of  the  neck  of  the  femtir  caused  by  snch  trifling  iiijari«s  can  hardly  U-  im- 
IMicttnl,  Imt  that  motv  powerful  sprain*  mar  lewd  to  extracapsular  fracture  which  may  t^**" 
lip  inn>iictcd,  has  l»een  shown  l»y  an  intewft'ting  case  published  by  Dr.  Riedinger  of  Wu^^u^j 
in  the  (Vntralblatt  f.  Chir.  1875,  p.  52.  A  man  of  sixty  slipping  on  the  snov,  tries  to  «an 
hiniMcIf  and  falls  on  his  U/t  >ide.  He  rises  and  makes  a  few  steps  with  very  grierous  ]v.." 
and  then  perceiTes  that  his  ri^ht  leg  is  shortened.  Examination  prores  the  existence  nf  ,x: 
oxtruca|wilar  fracture  with  slight  impaction.  The  fracture  must  have  occurred  in  o»' 
mM)\un)ctt  of  the  neck  of  the  femur  Wing  caught  between  the  twisting  force  of  the  fall  .•.  i 
tho  rtwiritunce  of  the  ilto-femoral  ligament.  The  impaction  was  probably  caused  by  t^-i 
liltunipt  to  walk. 
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tlier  become  less  trustworthy  the  more  completely  the  fragments  are  impacted. 
This  impaction  happens  much  more  frequently  in  the  extracapsular  form,  so 
frequently,  indeed,  that  one  great  authority — Dr.  R.  W.  Smith — believes  that 
all  eitnicapsular  fractures  are  impacted  at  the  moment  of  injury,  though 
doubtless  the  fragments  are  often  detached  from  each  other  afterwards. 

When  the  impaction  is  complete  the  fragments  cannot  be  moved  on  each 
orher  by  any  force  which  the  surgeon  would  employ.  Hence  the  shortening 
camiot  be  made  to  disappear,  nor  can  crepitus  be  elicited.  But  in  less  firm 
impaction  (or  perhaps  simple  interlocking  of  the  fragments)  passive  motion 
litMiches  them,  crepitus  is  produced,  and  when  extension  is  removed  the 
siioneuing  is  found  to  have  become  much  greater  than  before. 

The  treatment  of  fracture  of  the  neck  of  the  thighbone  will  depend  Treatment. 
luamlj  on  the  age  and  constitutional  condition  of  the  patient.  Sir  Astley 
Cooper  proved  that  fracture  of  the  neck  of  the  thighbone  within  the  capsule 
(lens  not  Qsually  unite  by  bone.  In  some  rare  cases  it  will  do  so,  as  shown  in 
iLe  annexed  figure  ;  and  it  is  probable  that  when  it  does  do  so  the  cause  is 
.vnerally  impaction  of  the  fractured  head  in  the  tissue  of  the  cervix,  as  was 
tiif  case  in  that  instance.^  More  commonly  the  union  is  ligamentous  or  there 

is  no  union  at  all,  and  in  the  latter  case 
the  fractured  surfaces  are  often  polished 
off,  and  a  kind  of  false  joint  is  found  in 
the  interior  of  the  true  one .  The  causes  of 
this  defect  of  union  are  variously  stated. 
There  can  be  no  doubt  that  the  main  rea- 
son is  the  impossibility  of  keeping  the 
ends  in  contact,  and  perhaps  the  frequent 
slight  misplacements  to  which,  under  the 
action  of  the  muscles  inserted  into  the 
trochanter,  the  lower  fragment  is  con- 
stantly liable.  But  many  other  causes 
have  been  assigned,  viz.  the  age  of  the 
patient,  the  atrophy  of  the  bone,  the  perco- 
lation of  synovial  fluid  between  the  frag- 
,     .   ^         .      . ,  .    .  ments,  and  the  small  supply  of  blood  to 

'     B^my  anion  of  intracapnular  fracture.  1^1  n 

-fp-::  V- George's  Hospiui  Muaeum,  ser.i.  the  Upper  fragment — Only  from  the  small 

branch  which  runs  in  the  ligamentum 
>Tr^.  The  first  is  a  cause  about  which  there  can  be  no  doubt ;  and  in  the 
^-y  other  very  common  injury  where  non-union  is  the  rule,  viz.  the  trans- 
>^^  fracture  of  the  patella,  the  conditions  are  similar  in  respect  to  the 
'^^fTfesibility  of  proper  coaptation  of  the  fragments,  though  in  every  other 
.anicalar  they  are  usually  quite  different.  This,  therefore,  may  safely  be 
'-.Tirded  as  the  main  reason,  though  some  others  may  conspire  in  preventing 
"y  anion.  This  want  of  bony  union  exists,  however,  only  in  the  intra- 
i'llar  fracture.     Extracapsular  fractures  unite  as  soundly  as  any  other 

The  treatment  which  Sir  Astley  Cooper  recommended  consisted  merely 
•'  "^pporting  the  knee  on  a  pillow,  keeping  the  patient  in  bed  until  move- 
'♦>:«i  was  no  longer  very  painful  to  him  — say  from  a  fortnight  to  three  weeks 
— Jir;'l  then  allowing  him  to  get  up  and  move  about  as  much  as  he  could  with 

*  T»-.  aimilar  instances  of  bony  anion  of  intracaiwular  fracture  with  impaction   are 
^^  •?  ^i  .4wl  figvrefl  by  Bigelow, '  On  DinlocAtion  and  Fracture  of  the  Hip,'  pp.  131-135. 
'  *  .'  :^  art  strikingly  like  that  in  the  text. 


272 


INJURIES  OF  THE  LOWER  EXTREMITY. 


overlooked  a  dislocation.  The  real  fact  is,  that  rest  of  the  sprained  joint  has 
been  carried  on  too  long.  But  this  fact — though  there  can  be  no  doubt  of  it, 
and  everyone  must  have  had  frequent  opportunities  of  verifying  it — must  not 
lead  us  into  the  opposite  error  of  decrying  the  use  of  complete  rest  in  sprains, 
especially  in  the  lower  limb  ;  nor  into  that  of  insisting  on  too  early  passive  or 
active  motion,  which  would  reproduce  the  inflammation  and  much  prolong  the 
mischief.  Passive  motion,  shampooing,  &c.,  should  be  begun  as  early  as  seems 
prudent,  but  always  gradually  and  with  caution,  and  at  first  with  prolonged 
intervals  of  rest. 


Woonds. 


Of  knee- 
joint. 


Fractare 
of  cervix 
femuria. 


Wounds  of  the  lower  extremity  need  not  detain  us  in  this  place.  The 
injuries  of  large  arteries  (as  the  femoral)  have  been  spoken  of  above.  The 
wounds  of  joints,  and  especially  of  the  knee-joint,  are  the  most  striking  feature 
in  the  regional  surgery  of  such  injuries.  When  the  knee-joint  is  opened  by  a 
clean  cut  the  nature  of  the  injury  is  known  by  the  escape  of  synovial  fluid 
and  by  the  effusion  into  the  cavity.  Unless  a  foreign  body  is  known  to  be 
lodged,  no  probing  or  other  examination  is  admissible.  Otherwise  the  cut  is  to 
be  carefully  united,  and  the  joint  equably  and  firmly  strapped,  the  limb  being 
bandaged  from  the  toes  upwards,  on  a  well-fitting  splint,  just  as  after  the 
operation  for  removing  a  loose  cartilage.  If  swelling,  pain,  and  fever  should 
testify  to  the  access  of  acute  inflammation,  then  the  joint  must  be  exposed, 
leeches  very  freely  applied,  and  afterwards  ice  or  Leiter*8  tubes  kept  on  the 
part  constantly.  If  the  case  does  badly,  its  farther  progress  resolves  itself 
into  the  diagnosis  and  treatment  of  acute  abscess  in  the  joint  (for  which  see 
the  chapter  on  Diseases  of  the  Joints)  ;  but  if  it  does  well  the  symptoms 
gradually  subside,  and  the  patient  recovers,  usually  with  more  or  less  of 
ankylosis,  though  possibly  in  some  cases  completely. 

Foreign  bodies  may  lodge  in  wounds,  especially  of  the  buttock,  and  are 
frequent  in  the  foot ;  but  I  can  add  nothing  on  this  head  to  what  has  been  said 
above  (p.  281). 

Fracture  of  the  neck  of  the  femur — a  common  accident  in  old  persons  of 
both  sexes — takes  place  entirely  within  the  capsular  ligament  of  the  hip-joint, 
or  else  partly  or  wholly  external  to  that  cavity.  The  former  fractures  are 
called  intracapsular,  the  latter  extracapsular. 

*  The  annexed  figures  will  show  the  usual  forms  of  fracture  of  the  neek  of  the 
femur.  The  division  into  extra-  and  intra-capsular — which  was  made  by  Sir  A. 
Cooper,  and  which  is  ordinarily  followed  in  our  schools — appears  to  me  one  of 
considerable  importance ;  but  another  of  equal,  and,  according  to  the  judgment 
of  some  writers  of  great  authority,  of  even  greater  practical  value,  is  into  the 
impacted  and  the  non-impacted  fractures.  The  series  is  not,  of  course,  intended 
to  exhibit  all  the  varieties  which  are  met  with,  but  it  does  show  those  which 
are  most  clearly  distinguishable  from  each  other,  and  the  characters  of  which 
it  is  important  to  bear  in  mind. 

Fig.  101  is  the  truly  intracapsular  fracture  which  generally  occurs  in  old 
age,  and  often  from  slight  causes ;  it  is  usually  free  from  impaction,  and  rarely 
found  united  by  bone. 

This  fracture,  however,  may  be  impacted,  and  in  such  cases,  at  any  rate, 
bony  union  does  occur.     This  is  shown  by  Fig.  107. 

Fig.  102  shows  the  ordinary  impacted  extracapsular  fracture  which 
occurs  both  in  old  age  and  at  earUer  periods,  in  which  the  upper  fragment 
(comprising  the  head  and  the  whole  of  the  neck)  is  driven  into  the  cancellous 
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tisBne  of  the  base  of  the  trochanter,  and  firmly  wedged  there ;  so  that  m  the 
case  from  which  the  preparation  was  taken,  and  where  the  same  fracture  had 
occurred  on  both  sides,  at  four  years'  interval,  in  the  recent  fracture  the  upper 


frigment  was  ho  firmly  wedged  into  the  lower  that  it  was  only  separated  by 
maceration.     This  fi'acture  unites  always  by  bone. 

Pig.  lOS,  on  the  other  hand,  represents  the  common  form  of  comminuted 


....    ..iBmiin(iwHl»).    Aohum* 

Blinn  diilnnrc.  at  Iht  tark  of  the  liilirf  hillf  I,'  iircoiillm 


fracture  of  the  neck  and  trochanters,  also  produced  at  any  age  by  considerable 
nolence,  and  in  which  impaction  is  usually  prevented  fay  the  free  splitting  of 
the  lower  fragment,  though  in  other  cases  the  fragments  may  be  variousljr 
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impacted  or  interlocked.     Union  will  occur  if  the  patient  has  sufficient  vital 

power,  and  if  not  interfered  with  by  inflammation,  abscess,  and  necrosis  of 

detached  fragments. 

Fig.  104  is  introduced  to  illustrate  the  occasional  occurrence  of  lesions  of 

tlie  neck  of  the  femur  at  earlier  ages,  in  this  case  from  direct  wound ;  and  will 

also  be  hereafter  referred  to  in  connexion  with  the  treatment  of  such  injuries 

when  compound. 
Srmptoms  The  neck  of  the  femur  may  be  known  to  be  fractured  by  the  following 

CTosisof  signs.  After  an  injury,  of  more  or  less  severity,  the  patient  is  unable  to  walk, 
tnctureof  or  even  in  most  cases  to  move  the  limb,  complains  of  great  pain  on  passive 
femoris.       motion,  the  affected  limb  is  shorter  than  the  other,  the  foot,  as  well  as  the  whole 

limb,  is  everted  in  most  cases.    If  no  impaction  exists,  the  length  of  the  limb 

may  be  restored  by  traction,  and  crepitus  will 

then  easily  be  obtained.     On  rotating  the 

limb  the  trochanter  is  observed  to  move 

through  a  smaller  arc.    If  the  fracture  is 

impacted  the  trochanter  moves  along  with 

the  head  of  the  bone,  and  in  a  circle  of  which 

the  head  is  the  centre.     The  position  of  the 

trochanter  major  is  a  matter  of  much  impor- 
tance in  fractures  of  the  neck  of  the  thigh- 
bone. In  the  ordinary  non-impacted  fracture, 

shown  in  Sir  A.  Cooper's  figure,  the  trochan- 
ter is  sunk  as  well  as  displaced  upwards.   In 

the  rarer  cases  of  impacted  fracture  with  in- 
version it  is  of  course  prominent,  but  in  all 

cases  it  is  nearer  to  the  pelvis  than  natural. 

This  displacement  can  be  verified  either  by 

*  N^laton's  test '  of  stretching  a  string  from 

the  anterior  superior    spine    to  the  tuber 

ischii — which  in  the  natural  condition  only 

just  touches  the  top  of  the  trochanter,  or  lies 

wholly  above  it — or  by  Mr.  Bryant's  method 

of  measuring  the  vertical  distance  between 

the  top  of  either  trochanter  and  a  horizontal 

line  which  touches  both  the  anterior  superior  ^    ,,.    „    ,      ,„       v  ,..  ♦.    . 

.  *^  Fio.106.    Fracture  of  tlM*  n«ck  of  the  th:i:    - 

spines,'  or  by  Mr.  Moms's  of  measunng  the      »>«np.  Aftorsir.  A.cooiH-r.  Th«'fl»j.»r^ 

_.  ^  3*       1  3  ii  1  Bhow^  the  tuivanceil  aire  of  Xhv  pnt;  >  t. 

distance  of  a  perpendicular  drawn  through      tht'shortonintraDioveRiioaof  tu'iitii  ^ 

.  1  X   •  -1         ^  i.1  i.    i.        1         X  xi  *n*i  the  fulUug  ill  ol"  the  troohautcr, 

the  outside  of  the  great  trochanter  on  the 

two  sides  from  the  centre  of  a  rod  or  string  stretched  across  the  body  just 
above  the  pubes  (bi-trochanteric  measurement).  On  the  injured  side  the 
distance  is  always  less.' 

The  diagnosis  between  a  case  of  fracture  and  one  of  mere  contusioyi  of  tho 
hip  is  usually  easy,  all  the  above  characteristic  symptoms,  except  the  loss  of 
motion,  being  absent  in  the  less  serious  injury.'  There  are  cases,  indeed,  in 
which  the  shortening  is  very  slight,  and  where  the  eversiou  consists  less  iu 

*  Bryfint, 'On  the  diagnostic  value  of  the  ilio-femoral  triangle.*  * Proc.  of  Mwi.  C!jr. 
Soc/  vol.  vii. 

«  'Syst.  of  Surg.*  3rd  e<l.  vol.  i.  p.  1003. 

■  It  ij»  Nvid,  however,  that  ca-^eh  of  fracture  occur  in  which  the  frajnnents  remain  nt  (ir»t 
in  their  natunil  c<:>ntact  with  each  other  until  di -placed  l»y  the  movements  of  the  patient  i-r 
8ome  accidental  cause.  If  this  is  true,  such  a  ca-^c  might  (though  only  for  a  "hort  time)  It- 
miiit«kcn  for  a  mere  contusion. 
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obvious  turning  out  of  the  foot  than  m  a  fixed  condition  of  the  hmb ;  where, 
though  the  foot  does  not  visibly  point  outwards,  yet  it  cannot  be  made  to  turn 
inwards,  as  the  other  can.  Here  there  is  probably  fracture  high  up,  with 
impaction,  and  the  patient  may  recover  very  perfectly.  An  interesting  case 
i^ill  be  foimd  on  p.  183  of  Bigelow's  work.  In  some  instances  it  appears  that 
interstitial  absorption  of  the  cervix  femoris  follows  after  mere  contusion,*  as 
it  undoubtedly  does  after  fracture ;  and  in  such  cases  it  would  be  impossible, 
^ome  months  after  the  receipt  of  the  injury,  to  know  that  no  fracture  had 
taken  place.  From  dislocation  there  is  usually  no  difficulty  in  the  diagnosis. 
The  everted  position  of  the  foot  and  the  free  mobility  of  the  limb  distinguish 
the  ordinary  cases  from  any  form  of  dislocation  (compare  Fig.  106,  with  Figs- 
183.  185,  139,  and  143) ;  while  in  an  impacted  fracture  with  inversion  of  the 
foot,^  simulating  at  the  first  glance  dislocation  on  to  the  dorsum  iUi  or  into 
the  sciatic  notch,  the  absence  of  the  head  of  the  bone  from  the  buttock  will 
distinguish  it  from  the  former,  and  the  much  greater  freedom  of  passive 
motion  in  all  directions  (especially  if  the  patient  be  under  the  influence  of 
chloroform)  from  the  latter  dislocation. 

There  is  a  very  rare  form  of  fracture  of  the  pelvis  m  which  the  head  of  the 
femur  is  driven  into  and  more  or  less  completely  through  the  acetabulum.^  I 
have  seen  this  injury  mistaken  for  fracture  of  the  cervix  femoris,  and  the 
mistake  is  really  of  very  little  consequence.  But  if  any  doubt  existed  it  might 
probably  be  set  at  rest  by  examination  under  chloroform,  since  the  head  of  the  . 
Kone  is  believed  to  be  usually  jammed  tightly  into  the  pelvis  in  these  cases. 
Hat  the  injury  is  a  very  rare  one,  and  little  is  therefore  known  as  to  its 
Amptoms. 

The  above  account  shows  that  there  is  not  generally  any  great  difficulty  in  Diagnosis 
deciding  whether  the  neck  of  the  femur  is  or  is  not  fi*actured.     It  is  usually  from  extra- 
le^s  easy  to  be  sure  whether  the  line  of  fracture  is  or  is  not  wholly  intra-  or  capsular 
'I  holly  extra-capsular ;  and  indeed  the  great  majority  of  fractures  cannot    ''**^^"'®* 
-trictly  be  limited  by  either  term,  for  the  line  of  fracture,  though  partly  or 
chiefly  below  the  attachment  of  the  capsule,  will  be  found  to  pass  up  into 
the  cavity  of  the  joint.    In  well-marked  instances  of  either  class  the  following 

'  I  hare  myself  seen  this  shortening  from  interstitial  absorption  come  on  gradually  in  a 
<><^  vhicb  wsA  carefully  examined  soon  after  the  injury  by  myself  and  other  surgeons,  who 
*>fe  all  aatiisfied  that  no  fracture  existed.    See  also  Wilks  and  Moxon, '  Path.  Anat./  2nd  ed. 

-  Invention  in  impacted  fracture  depends  on  the  usual  kind  of  impaction  being  reversed. 
'  -•iead  of  the  neck  being  driven  into  the  tissue  at  the  base  of  the  trochanter  major  driving 

•  Trochanter  backwards,  the  two  trochanters  are  widely  separated  from  each  other,  and  the 
"  '• .  wedged  in  between  them,  has  so  pushed  forward  the  trochanter  and  lower  fragment  as 

'*  *  :m  the  whole  femur  inwards  on  its  own  axis.     In  Bigelow^s  work  and  in  some  papers 

i      -'itfl  by  him  in  the  'Boston  Medical  and  Surgical  Journal,'  January  1875,  the  reader 

»  '  £d*1  mjtne  interesting  speculations  on  the  structure  of  the  neck  of  the  femur  and  the 

•*   t  of  such  structure  on  the  impaction  of  fracture.     The  eversion  which  accompanies 

'  >inmon  non-impacted  fracture  appears  to  me  to  be  due  chiefly  to  the  natural  tendency 

*  tie  foot  to  fall  outwards  when  the  muscular  force  is  removed  from  the  limb.     This  is 

-••intly  observed  in  sleep  and  in  coma,  and  after  non-impacted  fracture  of  the  femur  in 

.  •  \iLTt,  the  limb  is  in  a  somewhat  similar  condition  in  respect  to  mui»cular  action.     I  am 

•  .I'lioed,  however,  absolutely  to  deny  that  the  external  rotator  muscles  may  be  enabled 
*  :.'  r  at  greater  advantage  on  the  lower  fragment  after  the  fracture  of  the  neck  and  the 
»    r-'.mg  which  follows  it,  as  Mr.  Davics-CoUey  argues.     See  this  question  ably  discussed 

Mr.  Owen,  Mr.  Spence  and  Mr.  Davies-Colley  in  the  'Brit.  Med.  Journ.'  Oct.  4,  Nov.  1, 
:  X'lv.  1.5.  187^. 

•  >^  •  Med.-Chir.  Trans.'  vol.  xxxiv.  p.  107.  There  is  a  specimen  in  the  Mujseum  of  St. 
'•►  rsre'ft  Hospital,  Ser.  i.  No.  123,  showing  thin  injury,  which  was  mistaken  for  fracture  of 
^  ^  neck  of  the  thighbone,  as  mentioned  in  the  text. 
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rules  will  apply :  1.  Intracapsular  fracture  is  more  purely  an  injury  of  old  age 
than  the  extracapsular  form.  Tlie  abaorption  of  the  bone  from  senile  atrophy, 
producing  fatty  degeneration  of  its  tissues,  shoi-tening,  and  loss  of  the  natural 
obliquity  of  the  neck  of  tlie  femur,  must  render  it  prone  to  give  way  from 
very  slight  causes ;  and  thus,  in  extreme  old  age,  the  neck  of  the  thighbone  is 
sometimes  broken  from  tlie  most  trifling  injuries,  even  from  catchmg  the  toe  in 
the  carpet  or  bedclothes.  Such  fractures  are  in  all  probability  intracapsular.' 
It  is,  however,  a  mistake  (though  one  often  committed)  to  believe  that  tliis 
change  in  Uie  neck  of  the  thighbone  is  one  which  is  universal  or  nearly  so  in 
old  age,  and  that  therefore  most  fractures  of  the  cervix  in  old  people  are  intra- 
capsular. On  the  contrary,  the  change  in  question  only  occurs  in  some  pro- 
portion (hitherto,  I  believe,  undetermined)  of  the  aged  ;  and  the  extracapsular 
is  certainly  more  common  in  old  age  than  the  intracapsular  fracture.  This 
latter  form,  however,  is  almost  exclusively  found  in  the  aged.  When,  there- 
fore, the  fracture  has  occurred  from  a 
very  slight  cause  in  an  old  person,  we 
conclude  that  it  is  probably  intracapsular. 

2.  If  the  fracture  be  not  impacted  the 
amount  of  shortening  which  immediately 
follows  the  injnrj'  is  usually  less  after  the 
intra-  tlian  the  extra-capsular  fracture, 
and  there  is  less  crepitus,  if  the  surgeon 
thinks  it  desirable  to  make  tlie  manipu- 
lation necessary  in  order  to  elicit  the  cre- 
pitus. But  this,  in  my  opinion,  should 
rarely  if  ever  be  done.  It  puts  the  patient 
often  to  mucli  pain,  and  may  have  an 
injurious  efifect  on  the  progress  of  the 
ease,  which  the  object  sought  to  be  ob- 
tained does  not  Justify. 

8.  The  surest  test  between  an  intra- 
and  extra-capsular  fracture  when  it  is 
available  (which,  however,  in  the  majority 
of  cases  it  is  not|,  is  to  note  whether  the  ^ 
trochanter  moves  with  the  lower  frag-  iitro|ii.joMtt'ii^«Ki  nw'il'.'aiirtili;  lin",  r- 
ment.  If  the  movement  of  the  lower  rii.mnn^  The  i,«i.N"nn'.in«n  wi'ii'.'n 
fragment  is  not  communicated  to  the  I,ortJ!^*i  iwillirM'lurilil?!"!!^  "h^twi,— 
trochanter  the  fracture  caimot,  of  course,  ^'-  *'""""'*  "«piwi  vwt.iu.  s»r.  li.  n-.  :. 
be  above  the  intertrochanteric  line ;  but  the  movement  of  the  trochanter  alontt 
with  the  lower  fragment  does  not  prove  the  contrary  (i.e.  that  the  fracture  is 
intracapsular),  since  the  fragments  may  be  more  or  less  closely  interlocked. 

Such  are  the  characters  which  seem  to  me  worthy  of  study  when  we  wish 
to  distinguish  these  two  forms  of  fracture  from  each  other.     I  may  add  that 


«1  by  ™ch  (rifling  LnjuriM  cun  Imnllj  It  im- 
^A  1o  pilrBonpsulur  fmcmr*  nhich  miiv  rri  n 
oix  pnlili^hpd  1>y  J>r.  Kieilingpr  of  Wiirxlurn 
in  of  nixty  ilipi'inR  on  the  mow,  lri«  to  i«\v« 
id  mftk«  a  few  rtoya  vilh  rpr?  K"'*'""'  I")'". 
pd,  Examinftlion  prorw  the  ei»t»Tioe  of  ai 
I.  The  fracture  mui.t  hart  ocrurrwl  in  cn- 
ighl  l-etwrfn  the  tir»linR  fom  of  the  fall  An.l 
~'  ]>robalily  csumJ  by   th» 


'  Kractnr™  of  the  tieok  of  Ihe  femur 
parled,  but  (hat  more  powerful  Fpmins  ni( 
lie  inijiaeted,  has  l)een  nhown  by  un  interw 
in  the  Cfntrnllilatt  f.  Chir.  I87S,  p.  42.  j 
himself  and  falU  on  hi»  I'/r  si.le.  He  ri-« 
and  then  perceite*  thai  hi«  right  leg  i«  Bhi; 
«ntrac«|i"ular  fraclnre  with  Blijibr  impo 
»«]uen(*  of  the  neek  of  Ihe  femur  beinp  n 
tliD  rwistanoe  of  the  ilii>-fi-mom]  lipimcnt.  The  impacti 
attem|it  10  walk. 
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tjjer  become  less  trustworthy  the  more  completely  the  fragments  are  impacted. 
This  impaction  happens  much  more  frequently  in  the  extracapsular  form,  so 
frequently,  indeed,  that  one  great  authority — Dr.  R.  W.  Smith — believes  that 
all  eitracapsular  fractures  are  impacted  at  the  moment  of  injury,  though 
doubtless  the  fri^ments  are  often  detached  from  each  other  afterwards. 

When  the  impaction  is  complete  the  fragments  cannot  be  moved  on  each 
other  by  any  force  which  the  surgeon  would  employ.  Hence  the  shortening 
camiot  be  made  to  disappear,  nor  can  crepitus  be  elicited.  But  in  less  firm 
impaction  (or  perhaps  simple  interlocking  of  the  fragments)  passive  motion 
titiaches  them,  crepitus  is  produced,  and  when  extension  is  removed  the 
shortening  is  found  to  have  become  much  greater  than  before. 

The  treatment  of  fracture  of  the  neck  of  the  thighbone  will  depend  Treatment. 
tiainly  on  the  age  and  constitutional  condition  of  the  patient.  Sir  Astley 
(ooper  proved  that  fracture  of  the  neck  of  the  thighbone  within  the  capsule 
cots  not  usually  unite  by  bone.  In  some  rare  cases  it  will  do  so,  as  shown  in 
:iit:  amiexed  figure  ;  and  it  is  probable  that  when  it  does  do  so  the  cause  is 
;.'dierally  impaction  of  the  fractured  head  in  the  tissue  of  the  cervix,  as  was 
Uit  case  in  that  instance.^  More  commonly  the  union  is  ligamentous  or  there 

is  no  union  at  all,  and  in  the  latter  case 
the  fractured  surfaces  are  often  polished 
off,  and  a  kind  of  false  joint  is  found  in 
the  interior  of  the  true  one .  The  causes  of 
this  defect  of  union  are  variously  stated. 
There  can  be  no  doubt  that  the  main  rea- 
son is  the  impossibility  of  keeping  the 
ends  in  contact,  and  perhaps  the  frequent 
slight  misplacements  to  which,  under  the 
action  of  the  muscles  inserted  into  the 
trochanter,  the  lower  fragment  is  con- 
stantly liable.  But  many  other  causes 
have  been  assigned,  viz.  the  age  of  the 
patient,  the  atrophy  of  the  bone,  the  perco- 
lation of  synovial  fluid  between  the  frag- 
, ,   ^  ^,  .    ,  ments,  and  the  small  supply  of  blood  to 

-l-..    Bony  union  of  intracapsular  fracture.      ,  .  irii  n 

-Fr>u  St.  QwTgeB  Hospital  Muaeum,  ser.i.  the  Upper  fragment — only  from  the  small 

branch  which  runs  in  the  ligamentimi 
>f^.    The  first  is  a  cause  about  which  there  can  be  no  doubt ;  and  in  the 

"ly  other  very  common  injury  where  non-union  is  the  rule,  viz.  the  trans- 
~^r^  fracture  of  the  patella,  the  conditions  are  similar  in  respect  to  the 

-{/(waibility  of  proper  coaptation  of  the  fragments,  though  in  every  other 
:arJcular  they  are  usually  quite  different.     This,  therefore,  may  safely  be 

'.rarded  as  the  main  reason,  though  some  others  may  conspire  in  preventing 
'  'J  anion.  This  want  of  bony  union  exists,  however,  only  in  the  intra- 
'^{•-'ilar  fracture.  Extracapsular  fractures  unite  as  soundly  as  any  other 
••"vture. 

The  treatment  which  Sir  Astley  Cooper  recommended  consisted  merely 
••'  -apporting  the  knee  on  a  pillow,  keeping  the  patient  in  bed  until  move- 
•-*^Mi  was  no  longer  very  painful  to  him— say  from  a  fortnight  to  three  weeks 
--and  then  allowing  him  to  get  up  and  move  about  as  much  as  he  could  witli 

*  Two  ftimilar  ia^ances  of  bony  union  of  intracai)sular  fracture  with  impaction   are 
''^ -{ M  and  figured  by  Bigelow,  '  On  DiBlocation  and  Fracture  of  the  Hip,'  pp.  131-135. 
^'•^'iTfA  are  strikingly  like  that  in  the  text. 
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ease.  The  result  of  this  would,  of  course,  be  the  iioii-uiiion  of  tiie  fracture  : 
but  this  was  a  matter  of  minor  importance  in  Sir  A.  Cooper's  view,  since  he 
laid  BO  much  stress  on  the  fact  that  intracapsular  fractures  do  not  as  a  rule 
unite  by  bone.  Aiid  there  can  be  no  doubt  tliat  If  attempts  are  too  mucli 
persisted  in  to  procure  consolidation  of  the  fracture  b;  rigid  coiiflnement 
during  many  weeks,  the  patient  (being  an  old  person)  is  almost  sure  to  su£Fer 
from  slou|>1ung  produced  by  the  splints,  or  from  bedsores,  and  will  very  likely 
die.  In  such  patients  therefore  the  treatment  above  described,  or  something; 
like  it,  is  the  best.  But  this  does  not  apply  to  fractures  of  the  neck  of  the 
thighbone  in  younger  and  more  vigorous  people.  In  them  the  fracture  is 
eitlier  impacted  or  non-impacted.  If  the  former,  noattempt  should  be  made 
to  disengage  the  fragments,  since  it  cannot  be  done  without  an  amount  of 
violence  which  would  be  highly  dangerous,  and  which  is  quite  unjust ifialile. 
Such  impacted  fractures  require  only  rest  for  their  consolidation.  The  limb 
is  steadied  by  the  application  of  a  weight  to  the  foot,  along  with  a  case  of 
splints  lightly  applied  to  the  thigh,  or  by  the  long  splint,  for  about  six  week.4. 
when  it  can  be  put  up  in  a  starched  pasteboard,  or  a  Hides'a  felt  splini. 
Comminuted  and  other  non-impacted  fractures  in  patients  tolerably  vigorous 


Oltitr 
the  uptwr 


and  not  too  old  are  to  be  treated  with  the  long  splint,  just  like  any  other 
fracture  of  the  thigh.  Some  surgeons  prefer  Earle's  bed  iji  these  cases,  and 
it  is  certainly  less  exposed  to  the  risk  of  producing  ulceration  or  alouglibig  of 
the  skin,  although  it  makes  for  less  efficient  extension  than  tlie  long  splint. 

Some  alleged  casesof  disjunction  of  the  upper  epiphysis  of  the  femur  arc 
recorded ; '  but  they  do  not  seem  to  me  conclusive  as  to  the  real  existence  of 
this  lesion  as  a  substantive  injury. 

Fracture  of  the  trochanter  mnjor.  without  any  solution  of  continuity  of  the 
shaft  or  neck,  has  been  known  to  occur  both  before  and  after  the  junction  of 
its  epiphysis.  One  in  an  old  man  is  recorded  and  figured  by  Sir  A,  Cooptr.- 
and  in  a  girl  of  sixteen  by  tlie  same  author,  on  the  authority  of  Mr.  Asli.n 
Key.  It  was  caused  by  direct  violence.  The  symptoms  given  are  jmin  at  ihe 
part,  and  particularly  on  passive  motion,  eversion  of  tlie  foot,  defonuily  of  iht- 

I  'Sv-l.  uf  Siirft.Mpl.-,i,  V..1,  1.  p.  ions. 
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trochanter,  and  crepitus,  without  shortening  of  the  limb.  The  injury  is  to  be 
created  in  the  same  way  aa  fracture  of  the  cervix.  Tlie  fracture  unites  well, 
and  the  limb  will  very 
probably  be  perfectly 
useful. 

Fracture  of  the  body 
of  the  femur  is  a  very 
common   accident,  and 
it  generally  occurs   in 
the  middle  of  the  bone, 
at  a  variable  level.    The 
cause  ia  usually  indirect 
violence,  i.e.  a  fall  or 
strain,    by    which    the 
bone  is  bent  and  snaps; 
in  rarer  cases  it  breaks 
in    consequence    of    a 
direct    blow   upon    the 
thigh.     There  is  rarely 
any  difficulty  in  recog. 
nising  tlie  nature  of  the 
injary,  as  the  lower  part  of  the  limb  is  freely  movable.    Exceptional  casea,  in 
which  impaction  causes  some  amount 
of  difficulty,  will  be  recognised  by  the 
alteration  in  the  length  and  in  the 
axis  of  the  limb. 

Three  forms  of  fracture  of  the 
femur  are  described,  viz.  fracture  of  the 
upper  third,  of  the  body,  and  of  the 
lower  end. 

Fracture  of  the  upper  third  of  the   Fr«clate  of 

femur  is  a  formidable  injury.     In  the  thitdo?3ie 

words  of  Sir  A.  Cooper,'  '  it  is  a  diffi-   ^i""- 

cult  accident  to  manage,  and  miserable 

distortion  is  the  consequence  if  it  be 

ill-treated.'     The  distortion  to  which 

Sir  Astley  refers  is  that  shown  in  Fig. 

109,  copied  from  his  work,  showing  the 

t  upper  fragment  tilted   forwards  and 

'.  outwards, and thelowerfragmentlying 

under  it,  irregularly  united  to  it  by  a 

;  bridge  of  bone,  the  axes  of  the  two 

;  fragments  forming  a  great  angle.     But 

1  this  distortion  is  not  the  one  which  is 

'  always  found  in  these  cases.    Fig.  110, 

'  from  the  Museum  of  St.  George's  Hos- 

\  pital,  shows  an  equally '  miserable  dis- 

;  tortion.'  but  in  the  opposite  direction, 

I  since  here  the  upper  fragment  remains 

.  in  its  natural  position,  while  the  lower 


r  (mum*"!  ohlliinelj 
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fragment  is  driven  across  tlie  front  instead  of  tie  back  part  of  llie  upper,  and 
points  upwards  and  outwards.  In  both  cases  tlie  foot  must  have  been  far 
from  the  ground,  and  tlie  patient  could  only  have  walked  witli  great  slownes.s 
and  difficulty.  Sir  A.  Cooper  refers  the  distortion  to  the  action  of  the  psoas 
and  ihacus,  and  to  that  only ;  but  the  explanation  is  eWdentiy  imperfect. 
Allowing  that  these  muscles  may  exercise  traction  on  the  upper  fragment,  it 
is  evident  that  they  cannot  abduct  it  as  well  as  flex  it  (as  is  seen  in  Fig.  Ill), 
and  this  part  of  the  displacement  in  this  and  cases  similar  to  tins  is  now 
ascribed  by  most  surgeons  to  the  pressure  of  the  lower  fragment,  which  often 
drives  the  bone  upwards,  though  others  believe  that  the  action  of  the  abductor 
muscles  is  abo  called  into  play.  The  shortening  is  often  caused  really  more 
by  the  abduction  and  the  consequent  angular  deformity  than  by  the  riding  or 
anterior  displacement  (Fig.  112).     Evidently  the  position  of  the  lower  frag- 


ment is  the  point  to  which  the  greatest  attention  should  be  directed ,  both  in 
the  reduction  and  in  the  after-treatment.  The  great  point,  as  it  seems  tome, 
is  to  disengage  this  fragment,  in  whatever  position  it  maybe  lying,  to  draw  it 
down  and  to  place  it  in  the  axis  of  the  limb,  for  which  purpose  it  is  desirable 
to  put  the  patient  under  chloroform ;  and  it  may  be  justifiable  in  extreme 
cases  even  to  apply  the  pulleys.  When  the  fracture  has  thus  been  completely- 
reduced  I  have  never  seen  any  evil  conse<iuence.  nor  any  difficulty  in  treating 
it  by  means  of  the  long  splint,  which  is  farmore  trustworthy  than  any  other 
apparatus  in  this  fracture.  I  have  never  seen  cases  successfully  treatt-d  by 
the  double-inclined  plane  (Earle's  bedi.  recommended  by  Sir  A.  Cooper;  in 
fact,  it  appears  to  me  to  exercise  no  influence  whatever  on  the  progress  of  the 
case,  and  to  be  very  insufficient  as  a  safeguard  against  the  reproduction  of  tho 
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displacement,  which  is  the  real  danger.  If,  however,  the  surgeon  is  bo  under 
the  influence  of  a  vener&ble  authority  as  to  fear  the  action  of  the  psoas  in 
displacing  the  upper  fr^;n)ent,  he  can  adopt  Mr.  Busk's  thigh-splint,  in  which 
there  is  a  joint  at  the  hip,  so  that  the  body  can  be  flexed  while  the  long  splint 
steadies  the  lower  fragment. 

In  fractures  of  the  body  of  the  bone  the  lower  fragment  generally  liea  i 
behind  and  above  tlie  upper,  either  to  its  inner  or  outer  side.     Fig.  113  and  ' 
^   ___  Fig.  31  (p.  119)  illustrate  varieties  in  the 

displacement  of  this  fracture,  but  it  is 
certainly  almost  constant  for  the  upper 
fragment  to  be  in  front  of  the  lower ;  the 
foot  also  is  always  everted  or  rotated 
outwards,  unless  in  some  rare  cases  the 
fragments  should  be  so  interlocked  thai 
it  is  driven  inwards.  The  main  cause  of 
both  displacements  seems  to  be  the  weight 
of  the  lower  part  of  the  limb.  It  is  uot 
impossible  that  the  psoas  and  iliacua  may 
raise  the  lower  end  of  the  upper  frag- 
ment, and  that  the  hamstring  muscles 
may  draw  the  lower  backwards,  and  this 
explanation  is  accepted  by  many  authors  ; 
but  it  seems  to  me  that  when  the  sup- 
port of  the  skeleton  is  withdrawn  by 
snapping  the  femur  the  leg  naturally  falls 
backwards  and  the  foot  outwards.  At 
any  rate,  if  muscular  action  has  anything 
to  do  with  the  displacement  it  does  not 
usually  affect  the  treatment  to  any  recog- 
nisable extent.  This  treatment  consists 
first  in  the  careful  setting  of  the  fracture, 
'  and  in  doing  tliis  the  surgeon  should 
'  not  grudge  the  time  necessary  to  verify 
'  its  accuracy.  He  should  ascertain  by 
the  most  exact  measurement  that  the 
length  of  the  fractured  thigh  is  the  same 
as  the  other,  and,  by  careful  comparison 
■^  tlie  various  points  of  the  two  limbs,  that  there  is  no  angular  or  rotatory 
'^)lacemeut.  The  treatment  which  is  usually  adopted  at  St.  George's  and 
I  believe  at  all  the  other  London  hospitals,  is  that  by  the  long  splint — 
'Iwtlier  Desault's  or  Liaton'a  makes  little  matter^aasisted  by  short  splints, 
mcisinfi  the  thigh,  and  preventing  any  minor  displacements  of  the  frag- 
ffitnts  on  each  other  (Figs.  114,  115).  These  latter,  perhaps,  are  not  abso- 
Intely  necessary,  and  some  surgeons  only  use  the  short  splints  to  correct 
wj  deformity  which  is  obriotis.  If  short  splints  are  not  used,  it  is  an  old 
»n(i,  I  believe,  good  practice  to  bandage  the  limb  evenly  and  carefully  up  to 
u*  seat  of  fracture,  and  some  surgeons  carry  the  bandage  up  the  whole  limb. 
Tliere  are  many  other  methods  of  treatment,  of  which  I  cannot  profess 
ranch  personal  experience ;  for  though  I  have  occasionally  tried  some  of  them, 
I  We  not  found  any  reason  for  thinking  that  tJiey  are  superior  to  the  above  in 
the  ordinary  fractures  of  adults,  while  they  unquestionably  involve  some  risk, 
»nd  are  not  so  easy  of  application.     Thus,  the  American  surgeons  are  fond  of 


!•.    TLe  upper  frngment  pn 
.    Conipure  tlita  witli  Fig.  II 
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applying  the  constant  extending  force  of  a  weight  passing  over  a  pulley  at  the 
bottom  of  the  bed,  counter- extension  being  applied  by  fixing  a  perinieal  band 
to  the  bead  of  the  bed,  so  that  the  patient  cannot  get  down  below  a  certain 
level  in  it.  The  weight  is  in  some  cases  supplemented  by  short  splints  applied 
between  the  knee  and  the  groin.  The  amount  of  weight  must  be  regulated  by 
the  size  of  the  limb.  For  an  adult  probably  ten  or  twelve  pounds  would  be 
about  the  average  (Fig.  116). 

Other  plans  contemplate  a  combination  of  the  steadiness  of  the  lonjr  splint 
with  the  permanent  extension  produced  by  the  weight,  substituting  for  the 
latter  a  spring  or  indiarubber  band  or  accumulator  inserted  into  a  jointed 


splint.  Such  is  the  splint  invented  by  Mr.  Cripps,  in  which  the  foot  is  drawn 
down  and  kept  down  by  a  constant  elastic  force,  and  of  which  Mr.  Bryant 
speaks  in  high  terms ;  and  other  similar  apparatus  have  been  invented  by  Mr. 
De  Morgan  and  other  surgeons,  but  I  have  not  sufficient  experience  of  tliem  to 
have  formed  any  opinion  of  their  real  practical  value  as  compared  n-ith  the 
usual  plan  of  treatment.' 

Many  surgeons  adopt  the  plan  of  putting  up  tlie  fractured  lliigli  at  once,  or 
very  soon  after  the  accident,  in  an  immovable  apparatus,  such  as  a  starched 
bandage,  a  pi  aster- of- Paris  splint,  or  a  leather  collar. 
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In  America  the  limb  is  sometimes  slung  by  means  of  a  bent  rod  adapted 
to  the  front  of  the  foot,  leg,  and  thigh,  the  knee-joint  being  slightly  bent. 
Hooks  are  inserted  into  the  back  of  the  rod,  so  as  to  sling  it  from  a  pulley 
over  the  bed.  The  fracture  is  carefully  set,  and  the  rod  then  securely  ban- 
daged on  to  the  limb.  The  constant  traction  of  the  weight  of  the  leg  and  foot 
is  supposed  to  counteract  any  tendency  to  shortening.  But  the  plan  should 
only  be  employed  (if  at  all)  when  a  wound  on  the  front  or  side  of  the  limb 
prevents  the  use  of  the  ordinary  splints.  Even  in  such  cases  it  would  be 
better,  in  my  opinion,  to  put  up  the  limb  in  plaster  of  Paris,  cutting  a  hole  for 
the  wound. 

Now,  if  we  wish  to  form  an  estimate  of  the  relative  value  of  these  new 
plans,  we  have,  in  the  first  place,  to  inquire  what  has  been  the  result  of  the 
old  treatment — that  by  the  long  splint.  I  thmk  we  may  take  it  as  established, 
by  consent  of  all  the  best  writers,  that  in  ordinary  cases  of  fractured  femur  in 
the  adult  with  displacement,  the  result  of  treatment  by  the  long  splint  is,  as  a 
rale,  to  leave  a  certain  amount  of  shortening.  Malgaigne,  in  fact,  goes  so  far 
as  to  say :  *  When  the  fragments  remain  in  contact,  or  when  we  can  replace 
them,  and  keep  them  so  by  means  of  their  serrations,  it  is  easy  to  cure  a  frac- 
tore  of  the  femur  without  shortening ;  in  the  absence  of  these  two  conditions 


Tvi,  116.    £xteujiion  apparatus  for  fracture  of  the  tliigh.    Mo<liflcd  from  G union  Buck. 

'  2^ew  York  Medical  Record.' 

the  thing  is  simply  impossible'  (Packard's  *  Malgaigne,*  p.  681).  Without 
^ing  quite  so  far  as  this,  I  think  we  may  say  that  everyone  who  has  examined 
limbs  treated  with  the  utmost  care  by  our  best  surgeons  with  the  long  splint 
agrees  that  if  they  are  measured  with  perfect  accuracy  a  shortening  of  at  least 
}ialf  an  inch  is  ordinarily  found  in  the  adult,  but  that  in  children  recovery 
without  shortening  very  often  takes  place,  and  is  probably  the  rule.  In 
children,  liowever,  the  first  of  Malgaigne's  conditions  is  generally  present,  i.e. 
the  fragments  have  never  quitted  eskch  other,  but  remain  in  contact,  so  that  as 
Hoon  as  the  limb  is  straightened  it  is  found  to  be  the  same  length  as  the  other. 
l>y  those  who  advocate  the  use  of  permanent  extension,  either  by  the  weight 
or  elastic  springs,  this  defect  is  attributed  to  the  indisputable  fact  that  the 
long  splint  can  make  no  active  extension,  and  that  the  bandages  by  which  it 
is  fixed  must  relax  to  such  an  extent  as  to  prevent  the  extension  made  at  the 
moment  of  *  setting '  from  being  accurately  maintained.  But  it  must  be 
•Emitted  that  up  to  the  present  time  we  have  obtained  no  reliable  evidence 
^t  the  treatment  by  permanent  extension  gives  any  better  results,  and  it 
majalso  be  said  that  in  fact  the  results  of  the  long  splint,  though  not  mathe- 
i&aticaUy  perfect,  are  usually  good  enough  for  all  practical  purposes;  for 
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though  a  slight  amount  of  shortening  may  in  almost  all  cases  be  detected  by 
measurement,  its  amount  in  careful  hands  is  not  generally  so  great  as  to  be 
perceptible  to  the  patient,  since  it  is  corrected  by  a  shght  involuntary  incli- 
nation of  the  pelvis,  and  he  walks  without  limping.^  It  is  in  the  more 
formidable  cases,  in  which  the  fractured  ends  have  been  greatly  displaced,  or 
where  the  fracture  is  double  or  comminuted,  that  the  shortening  becomes 
really  a  deformity,  and  it  is  yet  to  be  proved  that  in  such  cases  pennanent 
extension  could  be  so  applied  as  to  remedy  this  displacement,  or  that  if 
applied  it  could  be  tolerated  by  the  patient ;  for  it  must  be  remembered 
that  permanent  extension  is  much  more  likely  to  produce  ulceration  of  the 
skin  than  the  ordinary  method,  and  affords,  as  it  seems  to  me,  much  less 
security  against  angular  deformity.  At  the  same  time  I  have  often  used 
extension  by  means  of  a  weight  as  an  adjunct  to  the  ordinary  treatment,  and 
I  think  with  manifest  advantage,  when  there  is  much  displacement  in  com- 
minuted and  oblique  fractures. 

The  method  of  putting  up  fractures  of  the  thigh  at  once  is  very  applicable 
in  the  case  of  infants  and  young  children.  In  them  the  long  splint  is  not  well 
borne,  and  the  bandages  are  constantly  soiled  with 
urine  and  fceces,  and  require  renewal.  A  starch  or 
gum  bandage,  or,  better  still,  the  leather  collar  here 
figured,  will  keep  the  limb  straight,  which  gene- 
rally is  all  that  is  wanted,  and  the  child  may  be 
nursed,  if  in  arms.  The  collar  is  better  than  the 
inmiovable  apparatus,  since  it  can  be  changed  when 
necessary. 

Some  surgeons  are  in  favour  of  treating  frac- 
tured thigh  in  young  children  without  any  ap- 
paratus at  all,^  merely  laying  the  limb  in  the  ria.  iir.  i>eati..r  c.»ih.r  for  t .«. 
abducted  position  flat  on  the  bed.  I  have  treated  |ST"e""ir  luTl^.\i\!  T'.'^ 
some  cases  successfully  in  this  way,  but  it  seems  upi»eriMrtofthec(>iiariH,'nT..nM 
to  be  exposed  to  tlie  risk  of  angular  deformity,  as  iHcominK  soiieti  witii  unne  or 
evidenced  by  the  preparation  represented  in  Fig. 

118 ;  and  as  all  such  risks  are  obviated  by  the  simple  plan  above  described,  I 
cannot  see  what  motive  there  is  for  running  any  such  risk,  or  for  the  vertical 
extension  of  the  Umb,  which  Mr.  Bryant  recommends.*  If  the  surgeon  wishes 
it,  a  weight  can  be  hung  to  the  child's  foot,  at  the  same  time  as  the  collar  is 
applied,  but  I  see  no  necessity  for  it. 

In  the  adult  a  fracture  of  the  femur  appears  to  be  sufficiently  consolidated 
to  bear  the  weight  of  the  body  without  danger  in  nine  or  ten  weeks.  Twelve 
weeks  is  the  usual  period  during  which  treatment  is  continued.  Six  weeks  or 
more  are  to  be  passed  in  bed,  after  which,  if  on  examination  the  union  seems 
firm  enough,  the  immovable  apparatus  is  to  be  applied,  and  the  patient  allowed 

*  It  is*  even  jM»^«.iltU-  that  thr  lim1»j«  may  naturally  h^  of  uriiHjujvl  U-riffth.  A  series  of  sixty 
mea.«*un'me?»ts»  uinl^Ttuken  Ity  Dr.  Wiyht  of  New  York  (Arch,  of  Clin.  Surjf.  vol.  i.  p.  2Sii )» 
on  malow  who  ha<l  luul  no  kn«)\vn  injury,  convinctnl  him  tluit  only  oiu*  por>on  out  of  t>Vfry 
five  has  the  two  Iiml>M  of  t'xa<'tly  Oijual  lt'n;rth.  I  may.  however.  ol>M«rve  that  the  d'xft*  r»'!.t\- 
in  all  Imt  two  of  Dr.  Wight's  ciiMf*  was  umler  half  an  indi,  ami  that  ^uoh  difference  i**  not 
more  than  a  tritlint?  err«)r  in  measurement  wouM  account  for.  Dr.  Wij^ht's*  results  are,  how- 
ever, nupporteil  hy  those  of  a  previous  invi*Ntijpitor. 

'  Sec  a  paper  hy  Mr.  IJloxam,  *l{e*«pectintf  the  Treatment  of  Kni<^tures  of  tlie  Low»t 
Extremitits  in  the  WanU  uii«ler  the  care  of  Mr.  Paget,'  'St.  Biirth«>lomew'i«  n«>^pit.»l 
Kcport-*,*  T«>1.  ii. 

•  Lil'.  cit.  vol.  ii.  p.  405. 
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to  move  about  on  crutches  for  the  remainder  of  the  period.  When  the  im- 
movable apparatus  is  need  irora  the  first  the  patient  is  spared  this  confinement 
!o  bed ;  so  that  Mr.  Ericbsen,  who  is  the  main  advocate  for  its  use.  aays  that 
he  searcel;  ever  finds  it  necessary  to  keep  patients  with  simple  fracture  of  the 
iLigh  in  bed  for  more  than  six  or  seven  days.  Most  surgeons,  however,  think 
[iiat  the  tedium  of  the  confinement  to  bed  is  over-balanced  by  greater  safety, 
and  therefore  employ  some  apparatus  by  which  the  seat  of  fracture  is  exposed  : 
ind  this  involves  the  necessity  of  keeping  the  patient  in  bed. 

hi  the  child  under  twelve,  the  period  of  union  and  of  treatment  may  be 
reclfoned  as  about  half  that  of  the  adult. 


Double  fractures  and  comminuted  fractures  are  more  difficult  to  deal  with, 
*nd  require  more  care  in  their  reduction  and  treatment,  than  simple  single 
'nctnres.  In  such  cases  it  seems  to  me  undeniable  that  the  treatment  by  the 
long  splint  is  much  superior  to  that  by  permanent  extension  alone.  Compound 
&Ktnie  of  the  femur  is  a  very  grave  accident — the  danger  increasing  with 
»(te.  It  is  the  result  usually  of  gunshot,  or  of  very  severe  falls,  in  which  the 
*nd  of  the  bone  is  thrust  through  the  muscles  and  the  skin.  The  first  question 
if.  whether  to  save  the  limb  or  amputate.  This  being  settled,  on  the  indica- 
tiwii  deeeribed  at  p.  116,  the  limb  must  be  put  up  in  the  same  way  as  in 
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simple  fracture,  only  that,  if  a  long  splint  be  need,  it  must  be  bracketed,  if 
necessary,  at  tbe  situation  of  the  wound,  wliich  is  hardly  ever  at  the  posterior 
aspect  of  the  limb.  The  surgeon  should  be  vigilant  to  detect  and  give  exit  to 
matter  as  soon  as  it  is  formed. 

Mr.  Morris  |op.  cit.  p.  1021)  calls  attention  to  tbe  occurreuce  of  longitudinal 
and  spiral  fractures  of  the  femur  from  torsion  of  the  limb,  a  form  of  injury 
which  has  been  chiefly  described  by  French  surgeons — Gerdy,  Gosselin,  and 
recently  Fer^.  The  latter  author  believes  that  be  has  verified  the  direction 
which  the  line  of  fracture  will  take  according  as  the  torsion  is  inwards  or  out- 
wards ;  but  more  extended  experience  is  needed  on  this  head.  I  have  seen  this 
form  of  injury,  producing  a  long  line  of  fracture  with  some  displacement  and 
much  effusion  mto  tbe  knee-joint,  together  with  great  increase  in  tbe  breadth 
of  tbe  femur  and  much  swelling  of  the  whole  limb.    Tliere  may  be  a  good 


deal  of  shortening.  Union  appears  to  be  slow,  and  (he  limb  is  long  useless  and 
painful.  The  drawings  in  Mr.  Morris's  work  above  referred  to  give  a  good  idea 
of  the  course  of  these  fractures  and  of  the  deformity  which  they  may  produce. 
Fractures  of  tbe  tower  end  of  the  femur  are  very  common.  Long  fissures 
run  down  into  tlie  kiife-joini  from  a  considerable  distance ;  but  the  communi  - 
cation  with  the  joint  is  often  a  matter  only  of  conjecture,  and  they  beal  frv- 
quently,  as  I  believe,  without  any  loss  of  motion  in  the  joint.  More  freiiuemly 
the  lower  end  of  the  fenmr  is  separated  from  tbe  shaft,  by  a  fracture  runnint; 
transversely  above  the  condyles,  and  often  passing  vertically  downi  between 
them  into  the  jouit ;  and  in  youth  (i.e.  below  tbe  age  of  nineteen  or  twenty  i 
the  fracture  often  passes  more  or  less  entirely  th rough  the  line  of  junction  of 
the  epiphysis,  coiistitutuig  what  is  called  a  separation  of  the  epiphysis.     I 
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have  shown  elsewhere  that  these  separatioiiB  of  the  epipliysis  are  usually  com- 
plicated with  more  or  leaa  of  fracture  of  the  shaft  or  of  the  bony  epiphysis 
itself  (see  page  114),  and  this  is  illustrated  by  the  two  figures  annexed,  in  cue 
of  which  the  line  of  fracture  runs  up  into  the  shaft,  and  in  the  other  also 
separates  the  two  condyles  from  each  other.  Still  there  are  a  few  preparations 
in  our  museums  in  which  the  separation  is  confined  to  the  epipyhaial  line. 
The  differential  diagnosis  of  separation  of  the  epiphysis  from  fracture  must  be 
•generally  conjectural  only,  resting  on  the  patient's  age.  It  is  conceivable  that 
in  a  pure  disjunction  of  the  epiphysis  the  surgeon  might  succeed  in  absolutely 
diagnosing  the  injury,  by  the  absence  of  bony  crepitus,  together  with  the 
mobility  of  the  fragment ;  but  I  am  not  aware  that  any  such  case  has  occurred. 
Tlie  only  importance  of  the  diagnosis  would  be  that,  if  the  sui^eon  could 


-iilisfy  himself  that  the  epiphysial  cartilage  had  been  injured,  he  might  warn 
i!ie  patient  or  his  friends  of  the  possibility  of   subsequent  suspension  of 

Fracture  of  the  lower  end  of  the  femur  is  in  general  perfectly  easy  to 
"ia^nose.  When  the  fracture  rmis  transversely  across  the  bone  the  lower 
fra^ent  usually  falls  backwards  by  the  weight  of  the  limb,  assisted  perhaps 
I  y  the  hamstrings,  and  the  mobility  and  displacement  make  the  nature  of  the 
(.■a.*e  ob^■ious.  If  the  separation  be  as  tow  as  the  epiphysial  tine  it  involves  the 
knee-joint,  which  will  be  more  or  less  swollen  ;  and  this  swelling  may  mask  the 
other  gj-mptoms.  Here  also,  the  fracture  being  within  the  knee-joint,  the  at- 
laclmientsof  its  capsule  hold  the  bones  together,  and  prevent  displacement  from 
oceoning,  at  any  rate,  to  any  great  extent.     But  in  such  cases  the  loss  of 
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Fracture  of 
the  patella. 


power  will  indicate  the  probable  natiire  of  the  injury,  and  attentive  examina- 
tion under  chloroform  can  hardly  fail  to  elicit  definite  proofs  of  it. 

When  the  fracture  runs  down  between  the  condyles  it  will  often  be  found 
that  the  breadth  of  the  lower  end  of  the  femur  is  perceptibly  increased.  Tlie 
condyles  may  be  movable  on  each  other ;  and  an  important  symptom  of 
fracture  running  down  into  the  joint  is  the  sensation  elicited  by  rubbing  the 
patella  over  the  condyloid  notch.  If  there  be  any  fracture  its  unevenness  is 
very  plainly  felt,  in  contrast  to  the  smooth  motion  of  the  kneecap,  in  the  un- 
injured limb. 

It  may  be  added  that  in  some  cases  the  capsule  of  the  knee-joint  or  even 
the  patella  itself,  has  been  wounded  by  the  upper  fragment. 

The  treatment  of  such  fractures  is  usually  very  successful.  The  bent 
position  of  the  limb  is  best,  both  for  the  purpose  of  relaxing  the  hamstring 
muscles  and  of  pushing  the  lower  fragment 
into  position  by  the  projecting  angle  of  the 
splint.  The  surfaces  are  so  broad  in  fractures 
near  the  knee-joint  that  there  is  probably  no 
shortening,  and  even  when  the  fracture  runs 
into  the  joint  it  often  heals  without  producing 
any  ankylosis.  If  ankylosis  is  apprehended  it 
is  desirable,  after  six  weeks  of  rigid  rest,  to  adapt 
some  apparatus  which  can  be  removed  daily  or 
every  other  day,  for  the  purpose  of  giving  passive 
motion  to  a  gradually  increased  degree,  in 
order  to  obviate  such  a  result.  Should  anky- 
losis have  taken  place  it  must  be  treated  on 
ordinary  principles,  and  will  often  yield  to  the 
treatment. 

Compound  fracture  into  the  knee-joint  is  an 
accident  which,  as  a  general  rule,  demands  am- 
putation; but  to  this  general  rule  exceptions 
may   be    made  in  children  and  in  unusually  pi«.  123.  union  of  a  fmotiw  nmninir 

,        ,,,  3    \i       '0   A\  ^1  •    1       -A  down    into    tin*     knof-iolnU       Tfe 

healthy  young  adults,  if  the  surgeon  thmks  it  ^nuonu  a  miiiaie.m;<f.t   num,  r«w 

justifiable.     Mr.  Canton  has  recorded  two  cases  Zr^U  ::%^  a^f^iJ^ri"},^!:;  ^ 

in  which  he  excised  the  knee-joint  for  the  t^^'^X^r^*!;  nl!i".r^,y'^^^ ':^f 

secondary  results  of  abscess  in  the  joint,  after  new  bone,  but  there  i*  no  new  n.i.<. 

an  attempt  to  preserve  the  limb,  in  cases  01  n>ont«  of  t»,o  condyles  wi.i  the  fr  .^■- 

*       gt         ,  ••«  ••  *ii  iiK-nt*  of  the  curtlluKe  HH*  uiilt<Mt  •  < 

Simple  fracture,  or  partial  separation  of  the  tibnKiMtb«ue.-su(r(^>rKe'«H(-}i:Uj 
lower  epiphysis  of  the  femur  ;  but  amputation         '"^"»n.  ^r-  *•  ^'o»  iw. 

became  necessary  in  both.'  How  far  the  same  operation  would  be  applicable 
in  compound  fractures  into  the  joint  is  doubtful.  In  cases  of  gunsliot  frac- 
ture excision  has  hitherto  proved  very  unsuccessful. 

Fracture  of  the  patella  is  a  very  common  injury,  and  occurs  in  two  main 
forms.  The  ordinary  form  of  fracture  is  transverse,  and  is  very  commonly  caused 
entirely  by  the  action  of  the  great  extensor  muscle,  the  bone  being  snapped 
by  the  muscle  before  the  patient  falls  to  the  ground.  But  there  are  many 
cases  ( equal,  according  to  some  authors,  to  those  caused  by  muscular  action  1 
in  which  the  same  transverse  fracture  is  produced  by  direct  violence.'     In 

»  *  Path.  Trans.*  toI.  x.  p.  232  ;  vol.  xi.  p.  195. 

'  Mr.  Hutchiui»on  remarks  very  truly,  'In  the  minieroiw  cwk'S  in  which  direct  vii>leno'  i« 
applied  to  the  bono  at  the  moment  of  fracture,  there  in  almost  alwava  mui«cular  oontnirri<»n 
flimultaneously  present,  and  it  \h  im(o^^il)le  to  shy  which  take*  the  chief  hhare  in  the  mKMlt. 
•  Med.-Chir.  Trans.'  vol.  lii.  p.  328. 
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some  casea  disease  of  the  knee  hae  preceded  and  may  have  been  a  predis- 
posing cftuee." 

The  fracture,  tliough  called  transverse,  is  often  more  or  less  oblique.  It 
if  accompanied  by  a  laceration  of  the  fibrous  tissue  covering  the  bone  ;  and 
in  proportion  as  this  laceration  extends 
completely  through  the  aponeurosis  of 
the  extensor  muscle  the  upper  fragment 
is  liable  to  be  torn  away  from  the  lower 
by  the  action  of  the  quadriceps  extensor 
at  the  moment  of  the  accident,  or  to  be 
pushed  up  by  the  accumulation  of  blood 
and  synovial  efFusion  in  the  cavity  of  the 
joint.  In  some  cases  the  fibrous  invest- 
ment remains  entirely  untom,  especially 
when  the  fracture  is  the  result  of  direct 
violence.  This  is  illustrated  by  Fig.  124, 
which  also  shows  a  peculiar  cause  for 
the  fracture,  viz.  the  direct  impact  of  a 
fragment  of  the  femur.  Fig.  125  also 
shows  the  ligamentum  patelle  untom  on 
■  ^m.  A  t»Mwi»  (rachiK  ot  ih^  paWK  one  Bide. 
rC^  't^"'£".°V^'JT';^  '^o'^n^  The  symptoms  are  usually  very  plain. 

-■'.ng  tram  Bithin  inii rarapouud  h~:t"'e  The  patient  may  have  snapped  the  bone 
■■  II  *e™>i.  b«n  drti^n  aB<iiu»t  the  ri«p  before  falling,  or  even  with  no  foil  at  all 
"^ihfpMeuaii-UKuea.— Fmrnht-aeurgcfl  (as  m  fioyer s  case,  where  a  coachman 
i-piui  iioKuin. i*r. I  Nn. s'u.  snapped  his  patella  in  making  an  effort 

■n  hold  himself  on  to  the  coach-box).  He  will  be  almost  or  entirely  unable 
t(i  eitend  the  limb ;  there  will  be  swelling  and  effusion  into  the  Imee,  and 
'  -Ifpression  will  be  felt  between  the  two  fragments,  the  upper  one  of  which 


ru  ptit«JLc  had  bc 


I  splints  M..tv  11,.^  1 


':  'alb  Ibf  r*nU»iehf«sT*ry«TldentlrH..H!»u(  in 

■lit  bti  movable  at  a  height  above  that  of  the  upper  border  of  the  bone  on 
'Jl<:  other  side.  Sometimes  the  bulging  of  the  synovial  effusion  into  the 
'i'pruBion  can  be  made  out. 

■  See  Fig.  121  in  text ;  a]ao  Fnckard's  '  MalgaigfDt,'  p.  601. 
U 
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Treatment.  The  foot  and  leg  are  to  be  placed  on  a  straight  splint  properly  padded. 
It  used  to  be  considered  essential  to  raise  the  foot  in  order  to  relax  the  ex- 
tensor muscle.  But  this  is  now  regarded  as  a  matter  of  little  moment,  for 
it  has  been  noticed  that  after  the  direct  results  of  the  injury  have  subsided 
the  quadriceps  muscle  is  not  contracted,  but,  on  the  contrary,  quite  flaccid 
and  inactive ;  *  and  it  has  been  found  on  trial  that  the  results  of  treatment  in 
the  horizontal  position  of  the  limb  are  not  inferior  to  those  obtained  in  the 
raised  position.^  Still  I  am  not  aware  that  there  is  any  valid  objection  to  the 
raised  position  of  the  foot  on  a  comfortable  apparatus.  I  have  often  ques- 
tioned  patients  so  treated,  who  have  complained  of  no  inconvenience  ;  but  if 
they  do  find  the  position  disagreeable  I  see  no  use  in  insisting  upon  it.  The 
main  point  is  to  keep  the  limb  extended  and  fixed  in  that  position.  The  next 
point  is  to  endeavour  to  bring  down  the  upper  fragment  and  keep  it  as 
near  the  lower  as  possible.  This  is  often  very  difficult,  from  the  persistence 
of  effusion  in  the  joint,  and  from  the 
slight  liold  which  can  be  got  on  the 
fragment.  I  have  often  employed 
Malgaigne^s  hooks,  and  have  not  ex- 
perienced any  bad  effects  from  them. 
At  the  same  time,  cases  have  been 
recorded  in  which  suppmration  has 
followed,  and  even  one,  I  beHeve,  in 

v'l-'x        X      jj'x      Ai-      ''i.  F*o.  126.    Malgaigne*B  hooks  for  fractured  patella* 

Wnicn  It   extended  mtO  tne  JOmt,   ne-         The  hoolu  are  fixed  either  into  the  skin  and  flbroo» 

^^»»:4.^4.:«»  ^w«««,«4-«i;^M        n^i   »»»1^  :il         tiasne  abore  and  below  the  fragments,  or  into 
CeSSltatmg  amputation.      i5ut   SUCn  ill         putter  annly  applied  in  these  situations,  and  the 

'•nnflpniiPnppR  afp  so  mrp  Hii  not  to  con-         "PP*'  P**'  "^^  *^«°  gradually  approximated  to 
consequences  are  so  rare  am  iioi  w  con-        ^^^  j^^^^  ^y  ^^^^  ^j  ^^^  ^^y  ^^  g^^^ 

stitute,  to  my  mind,  any  valid  objec- 
tion to  the  careful  use  of  the  hooks.  I  have  found,  however,  that  they  have 
a  uniform  tendency  to  displace  the  lower  edge  of  the  upper  fragment  upwards, 
so  as  to  render  the  space  between  the  two  fragments  V-shaped,  the  angle 
backwards.  Very  close  and  useful  union  may,  however,  often  be  obtained  by 
their  means.  It  is  desirable  not  to  apply  them  till  all  active  effusion  has 
subsided,  but  it  is  not  necessary  to  wait  for  the  entire  removal  of  passive 
effusion.  Another  plan — suggested,  I  believe,  by  Mr.  Callender — which  I  have 
found  useful,  is  to  hitch  under  the  upper  edge  of  the  upper  fragment  a  bandage 
or  strapping,  to  which  a  weight  is  attached,  over  a  pulley  at  the  end  of  the 
bed,  so  as  to  draw  the  upper  fragment  continuously  and  gently  downwards. 
Numerous  other  plans  have  been  introduced,  but  they  may  all,  I  think,  be 
comprised  under  one  or  other  of  three  heads,  viz. :  (1)  To  trust  to  nature,  as- 
sisted or  not  by  the  raised  position  of  the  limb,  to  bring  the  fragments  as  near 
as  is  possible  on  the  subsidence  of  the  effusion ;  ( 2 )  To  drag  the  upper  fragment 
downwards  by  hooks  fixed  in  the  fibrous  tissue  above  it ;  and  (8)  To  draw  it 
downwards  by  the  traction  of  bandages  or  strapping  applied  to  the  skin  over 
its  upper  end.  ^ 

Recently,  surgeons  recognising  the  importance  ff  the  fluid  effusion  in  the 
joint  as  a  means  of  separating  the  fragments,  have  tested  the  effect  of  with- 
drawing the  effused  fluid  with  the  aspirator  as  a  preliminar}*  to  other  treatment. 
Mr.  Heath  informs  me  that  this  practice  has  been  followed  in  many  cases  at 
University  College  Hospital  with  uniformly  good  results,  the  fracture  being  then 
at  once  put  in  a  plaster  case.'    In  a  patient  recently  mider  Mr.  Dent's  care  at 

*  Hutchinson,  op.  cit.,  p.  330.         *  Bloxam,  in  '  St.  Baith.  Hobp.  Kep.'  voL  iii.  p.  3M. 
'  See  thn  debate  on  Mr.  Croft's  paper  on  the  immediate  treatment  of  fnictar«B  by  the 
phister-of-Faria  bandage,  'Brit.  Med.  Jonm.'  toI.  ii.  1831,  p.  14. 
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St,  George^s  Hospital,  the  separation  being  very  considerable,  about  two 
ounces  of  bloody  fluid  were  withdrawn  by  the  aspirator  a  few  hours  after  the 
injniy,  and  the  fragments  greatly  approximated  by  strapping.  Next  day,  as 
the  flnid  had  to  some  extent  re-formed,  a  smaller  quantity  was  again  withdrawn 
and  Malgaigne*s  hooks  applied.     The  result  was  very  satisfactory. 

This  fracture  has  also  been  treated  without  confinement  to  bed  (except 
for  a  few  days  to  allow  the  swelling  and  irritation  to  subside)  by  the  application 
of  an  immovable  apparatus  carefuUy  moulded  to  the  leg  and  thigh.*  In  the 
case  referred  to  the  patient  began  to  walk  about  the  house  on  the  fifth  day  after 
the  accident — passive  motion  was  conmienced  six  weeks  after  the  accident  and 
volantary  motion  three  weeks  later.  The  result  is  said  to  have  been  perfect, 
hut  the  injury  was  probably  not  a  severe  one. 

In  some  recent  cases,  the  fragments  have  been  united  directly  by  drilling 
and  wiring  them  together.     It  seems  to  me,  however,  that  the  natural  results 

of  the  injury  under  ordinary  treatment  are 
not  sufficiently  disabling  to  justify  a  treat- 
ment fraught  with  such  grave  danger  to 
limb  and  life,  except  perhaps  in  old  ununited 
fractures  where  the  limb  is  quite  useless  and 
the  patient  urges  the  operation.^ 

The  union  of  the  ordinary  transverse  Union, 
fracture  of  the  patella,  in  which  the  frag- 
ments have  been  separated  at  the  time  of 
the  accident  by  a  considerable  interval,  is 
almost  always  by  ligament,  when  it  unites 
at  all.  It  is  true  that  many  preparations 
of  bony  union  exist  and  other  specimens 
are  found,  as  in  the  annexed  figure,  where 
the  union  appears  bony  externally,  but  on 
section  is  found  to  be  partly  or  entirely 
fibrous.     But  there  is  no  proof  that  in  such 

.i;'h.Sriy°«y'i%^^^^^^  «»ses  the  fragments  have  ever  been   sepa- 

n>nu  The  Utter  are  enormously  en-  rated  ;  and,  ill  fact,  from  the  traces  of  in- 

^nrM  Id  an  their  dimensions,  and  their    „  i-i  *-i.  i^  • 

;^u^  Binrh  denser  than  natural.  The  flammation  always  found  m  such  fractures 

xvr^pace  between  them  is  filled  with     /  .,  jixi  xii'i        •  ^xi 

-Ti-flbroiM  tiflrae.ami  in  not  more  than  (AS  evidenced  by  the  great  thickening  of  the 

i'l^i^^d^vrJ^"^^^"-  bone),  it  seems  more  probable  d priori  that 

-r"G4rSTHJ^X\%- t  X""iw  ^W  liave  been  injuries  due  to  direct  vio- 

'^'Si^ttJ^thrnlS'S^*^^  lence,  as  in  Fig.  124,  above.   No  history  has 

H*nui  with  fractured  patella  many  yet  been    put  on  record  provinff  that  the 

.  *ft  before  hia  death.  i  r  o 

displacement  in  transverse  fracture  of  the 
'*ttlla  has  ever  been  so  effectually  corrected  as  to  admit  of  bony  union. 
'^  specimen,  however,  does  exist  in  the  Mus^e  Dupuytren  referred  to  by 
«^  Morris  (op.  cit.  p.  1029),  in  which  the  union  of  a  displaced  fracture  of 
'^ "-  patella  is  bony.  The  increase  in  the  vertical  measurement  of  the  bone 
•^  aboat  an  inch.  The  uniting  bony  material  is  thinner  than  the  rest  of  the 
•^^Ua,  and  in  Mr.  Morris's  judgment  the  union  is  less  secure  against  sub- 
--^luent  violence  than  a  stout  ligament  would  have  been.  The  cause  of  the 
'  f^iinary  want  of  bony  union  is  evidently  the  separation  of  the  fragments, 

'  Morgan,  *  Boston  Med.  and  Surg.  Journ.'  Xov.  29,  1877.     'Lend.  Med.  Kev.'  Jan.  15, 

'  See Momi,  op.  cit.  p.  1033,  34 ;  also  a  paper  by  me  on  a  case  of  this  kind  in  the  'St. 
•nofges  Hospital  Reports/  vol.  x.  p.  495. 
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aiid  when  that  separation  Iirr  been  very  extensive  it  ie  common  enough  for 
the  fragmeiitB  to  be  entirely  ununited. 

Tlie  leni{th  of  treatment  must  be  regulated  by  our  opinion  ae  to  the  state 
of  partfi.  We  must  not  on  tlie  one  hand  keep  the  knee  stilf  for  bo  long:  a 
time  as  to  risk  permanent  ankylosis,  nor  on  the  other  allow  movement  bo 
early  as  to  endanger  the  yielding  of  the  ligamentous  union.  Wheu  tlie 
uniting  ligament  is  Bhort  and  strong  the  knee  in  very  useful  indeed ;  and  it  is 
doubtful  whether  bony  union ,  accompanied  as  it  generally  is  by  much  inflam- 
mation, is  reallj'  better  for  the  patient  than  a  firm  fibroua  miion. 

As  a  general  rule,  the  patient  ouglil  to  be  kept  in  bed  for  six  weeks,  and 
for  at  least  sis  weeks  more  he  should  keep  tlie  hmb  in  a  splint  which  will  not 
allow  of  any  bending,  after  which  he  may  use  the  leg  cautiouBly,  with  a  laced 
bandage  having  an  aperture  in  front  to  receive  the  patella ;  but  it  must  be 
understood  tjiat  this  time  is  a  minimum.  In  cases  where  the  separation  is  at 
all  considerable,  a  much  longer  period  of  complete  repose  is  necessary.  The 
patient  need  not  bo  confined  to  bed,  but  the  Joint  must  be  kept  perfectly 


immovable  for  at  least  six  months  from  the  accident.     Otherwise  the  union- 
will  gradually  weaken  and  stretch,  or  perhaps  give  way  altogether. 

The  fracture  is  often  reproduced  by  accidental  rupture  of  the  nnitiii<; 
ligament,  and  persons  who  liave  fractured  one  patella  are  liable  to  fractur* 
the  other.  I  have  even  seen  a  few  cttsvs  where  the  patella  has  been  hrokeii 
a  second  time  in  a  different  place,  the  uniting  medium  of  the  old  fracture 
remaining  firm,  and  one  in  which  this  took  place  a  third  time. 

The  fracture  which  is  purely  the  result  of  direct  violence  is  sometimes  star- 
shaped  (or  Y-shaped)  or  comminuted,  at  other  times  a  mere  longitudinal  orack 
ruiming  more  or  le^s  veitically.  The  ligamentum  pat4.'Uie  is  generally  untoni . 
aud  in  fact  the  fracture  often  does  not  correspond  on  the  two  faces  of  the  bone. 
so  that  no  separation  of  the  fragments  is  possible.  There  can,  therefore,  be  no 
doubt  that  such  fractures  are  susceptible  of  bony  union,  and  preparations  of 
such  bony  union  exist  in  the  College  of  Surgeons'  and  other  museums.  At 
the  same  time,  the  inilamniation  caused  by  the  injury  is  doubtless  nioro 
deleterious  to  the  motion  of  the  joint  than  the  ligamentouB  nature  of  th«> 
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union  in  tranBverse  fracture,  allowing  that  in  the  latter  case  the  bond  of  union 
is  short. 

Compound  fracture  of  the  patella  is  a  rare  and  a  very  grave  accident,  Compound 
asnally  accompanied  by  other  injuries  to  the  articulation,  which  necessitate  thTpa^Ua. 
amputation,  but  occasionally  occurring  alone,  and  then  allowing  the  chance  of 
Raving  the  limb.  The  principles  on  which  the  surgeon  must  be  guided  in  his 
choice,  whether  to  save  the  limb  entirely,  or  to  excise  the  joint,  or  to  amputate, 
are  the  same  in  tliis  as  in  other  injuries  of  the  knee.  Mr.  Poland  has 
tabulated  all  the  recorded  cases  of  this  injury  in  vol.  liii.  of  the  *  Med-Chir. 
Trans. '  and  this  record  clearly  shows  that,  in  favourable  cases,  the  limb  may 
[«  preserved,  and  even  that  very  useful  motion  may  often  be  left.  When  the 
fracture  is  complicated  with  other  injuries  to  the  joint  and  surrounding  parts  so 
that  some  operation  is  necessary,  Mr.  Poland  coimsels  amputation  in  preference 
to  excision.  When  the  limb  is  to  be  saved  the  wound  must  be  accurately 
niiited,  all  loose  and  completely  detached  portions  having  been  previously 
rtmoved,  and  those  which  are  loose  but  still  attached  being  left  to  unite  if 
possible.  Then  pressure  and  cold  are  to  be  applied.  If  suppuration  comes 
oil  free  incision  is  necessary,  and  now  it  may  be  advisable  to  remove  fragments 
which  may  have  become  detached.  Other  successful  cases  of  conservative 
treatment  of  this  injury  have  been  recorded  since  the  publication  of  Mr. 
Pobmd's  paper,  one  especially  under  Mr.  James  Lane's  care  (*Brit.  Med. 
Joam.'  July  1,  1870)  in  which  the  patient,  a  groom,  obtained  the  complete 
u^  of  the  limb  and  probably  bony  union.  On  the  failure  of  repair,  indicated 
by  tlie  non-union  of  the  wound,  the  grating  of  the  bones  under  anaesthesia, 
and  the  decline  of  the  patient's  strength,  amputation  will  be  required  in  most 
cases.  Mr.  Poland  speaks  of  the  possibility  of  performing  excision,  and  gives 
une  case  (under  M.  Vemeuil's  care)  in  which  the  patient  having  refused  to 
^obmit  to  amputation,  the  operation  of  excision  was  actually  performed  with 
"Success. 

Fracture  of  the  leg  is  perhaps  the  most  common  accident  which  is  met  with  Fracture  of 
ill  oar  hospitals,  since  most  of  the  other  common  fractures  are  treated  as  out-   ^®  ^®^* 
f«tients.     It  occurs  mostly  in  adult  life,  children  being  comparatively  rarely 
tli»f  subjects  of  this  injury  ;  and  as  a  general  rule,  when  the  fracture  is  simple, 
tb*-  patient  recovers  with  no  permanent  disablement,  though  to  this  rule  there 
*re  unfortunately  numerous  exceptions. 

The  fracture  usually  occurs  at  the  junction  of  the  middle  and  lower  thirds 
"f  the  leg,  and  both  bones  are  usually  broken,  the  fibula  often  at  a  higher  level 
tiuui  tlie  tibia ;  the  lower  fragment  is  generally  displaced  backwards,  as  though 
'ifdwn  by  the  gastrocnemius,  so  that  its  upper  end  projects  under  the  skin, 
Ah<l  sometimes  punctures  or  perforates  it.  The  displacement  varies  chiefly 
^ith  the  direction  of  the  fracture  through  the  tibia ;  when  this  is  nearly  or 
truly  transverse  there  is  often  little  or  no  displacement ;  when  the  fracture 
nuw  from  the  front  of  the  bone  obliquely  downwards,  the  upper  end  of  the 
'•wer  fragment  may  be  displaced  behind  the  lower  end  of  the  upper ;  but 
>iierally  the  obliquity  is  in  the  reverse  direction,  or  the  fracture  is  com- 
uutiuted,  and  then  the  displacement  is  as  described  above,  combined  very  pro- 
^My  with  some  rotation  of  the  lower  fragment  outwards.  *  Out  of  nineteen 
specimens  of  united  fracture  of  the  leg  '  examined  by  Mr.  Shaw,  *  sixteen  had 
the  lower  fragment  rotated  outwardly,  and  situated  somewhat  to  the  outer 
-ide  and  behind  the  upper.'* 

»  *PHth.  S<k;.  Trans.'  vol.  ii.  p.  125. 
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There  is  hardly  ever  any  difficulty  in  the  diagnosis.  The  cause  should 
engage  some  attention.  Generally  the  fracture  is  the  result  of  indirect 
violence,  as  in  {alls  on  the  feet.  But  it  may  be  caused  by  a  blow  or  kick  on 
the  part  itself,  which  is  of  course  accompanied  by  more  bruising  of  the  soft 
parts.  The  treatment  is  very  simple  in  ordinary  cases.  The  bones,  bemg 
sedulously  brought  into  exact  apposition,  are  to  be  kept  so  for  about  eight 
weeks,  when  the  patient  may  be  allowed  to  use  the  leg,  with  merely  the  sup- 
port of  a  bandage.  The  apparatus  for  maintaining  the  bones  in  apposition  are 
very  numerous.  It  is  usual  in  hospital  practice  to  apply  side  splints,  i.e.  two 
thin  pieces  of  board,  properly  padded,  cut  somewhat  to  the  shape  of  the  side 
of  the  leg,  and  provided  with  a  footpiece.  These  are  kept  on  with  straps  and 
bandages,  care  being  taken  to  see  that  the  heel  is  well  padded,  so  that  the  skin 
is  not  cut  by  the  bandage,  and  to  see  that  the  foot  is  at  right  angles,  otherwise 
the  upper  end  of  the  lower  fragment  might  be  again  displaced  forward.  The 
patient  is  then  kept  in  bed  for  four  weeks,  after  which  the  hmb  is  encircled 
in  pasteboard  or  leather  splints  for  the  other  four  weeks,  and  he  is  allowed  to 
move  about  on  crutches  with  the  foot  slung  from  the  neck.  But  it  is  very 
common,  particularly  in  the  case  of  persons  whose  business  renders  it  important 
for  them  not  to  be  confined  to  bed,  to  put  up  tlie  fracture  in  a  pasteboard, 
plaster-of  Paris,  or  other  case,  at  once,  if  there  is  no  bruising,  or  else  as  soou  as 
the  bruising  has  subsided ;  and  the  practice  is  a  safe  one,  if  care  is  taken  in 
applying  the  bandage  at  first,  and  reasonable  precautions  observed  afterwards 
to  guard  against  subsequent  swelling.  I  have  never  myself  seen  any  ill  con- 
sequences. Yet  as  the  practice  certainly  involves  some  risk,  in  consequence 
of  the  withdrawal  of  tlie  seat  of  fracture  from  the  surgeon's  obser\*ation,  it 
may  be  well  to  explain  this  to  the  patient,  and  obtain  his  consent.*  In  frac- 
tures with  much  bruising,  or  comminution,  or  displacement,  one  of  the  plans 
recommended  below  for  the  treatment  of  compound  fractures  may  be  em- 
ployed. 

Fracture  of  Fractures  of  the  tibia  alone  are  much  less  common,  since  the  force  required 
to  break  this  bone  generally  fractures  the  fibula  also,  and  they  are  usually  the 
result  of  direct  force.  The  fibula  acts  as  a  kind  of  spUnt  and  prevents  tlie 
separation  of  the  ends,  so  that  there  is  little,  often  no,  displacement.  They 
must  be  treated  in  the  same  way  as  fractures  of  both  bones,  and  are  peculiarly 
appropriate  for  putting  up  in  a  case  directly  after  the  accident,  provided  the 
state  of  the  soft  parts  permits  it. 

Fracture  uf  Fractures  of  the  fibula  alone  are  very  common,  the  usual  cause  being  in- 
direct violence,  as  a  false  step,  or  slipping  off  the  pavement,  or  falling  with  the 
foot  jammed.  The  bone  is  generally  fractured  near  the  junction  of  the  lower 
and  middle  third,  though,  especially  when  the  cause  is  a  direct  blow,  any  part 
may  be  broken.  The  diagnosis  is  not  always  easy,  for  there  is  often  no  dis- 
placement, and  the  patient  can  in  rare  cases  even  walk.'  Whenever  a  patient 
is  totally  or  almost  entirely  unable  to  walk,  and  complains  of  fixed  pain  re- 
ferred to  a  certain  spot  in  the  fibula  on  active  or  passive  motion,  fracture  may 

•  A  caj*e  wa.M  rej>orttil  some  years  ago  in  which  a  surgeon  put  up  a  fracture  of  thr  ]*r^ 
(In  a  young  child)  in  a  planter  case  immediately  after  the  accident,  and  allowed  the  |iarent^ 
to  take  the  child  home.  The  |Mirt»«  Hwelled  and  the  little  (mtient  became  an«i.«y.  Thepan^t^ 
hroujrht  the  child  back  to  the  Mir^eon.  He  wai«  in  tf>o  great  a  hurry  at  the  time  to  make 
the  pro{)er  examination  by  removing  the  api>anitU9.  The  whole  skiu  sloughed,  amputiiti«*Q 
hiid  to  t>e  |)erfonneil,  and  the  Burgeon  was  ju'ttly  ca!*t  in  damnge?<. 

*  I  once  saw  a  cose  in  which  a  patient  had  been  walking,  though  with  pain  and  difficult  v. 
for  H«mie  days  after  a  fracture  of  the  fibula.  Still  more  rarely  a  |mticDt  can  walk  for  a  time 
with  fracture  of  both  l»ones. 


the  tibia. 


the  fibula. 
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be  Bttspected.  The  beet  plan  to  detect  it  is  to  rotate  the  foot,  keeping  the 
fingers  of  one  hand  on  the  anspected  part ;  or  to  press  alternately  on  both 
aides  of  the  supposed  fracture.  The  existence  of  the  firaoturewill  be  proved 
either  by  crepitus  or  bj  the  fact  that  the  upper  part  of  the  bone  does  not  share 
the  motion  impressed  on  the  lower  fragment.  If  tlie  surgeon  remains  in  doubt 
whether  the  injury  ie  a  fracture  or  a  severe  sprain,  he  should  treat  it  as  frac- 
ture. When  deformity  exists  there  is  no  difBculty  in  diagnosis.  The  de- 
formity consists  in  eversion  or  abduction  of  the  foot,  which  is  ascribed  by 
Malgaigne  and  others  to  efforts  made  by  the  patient  to  walk,  in  which  the 
fool,  having  lost  the  guard  afforded  by  the  external  malleolus,  is  necessarily 
tamed  outwards.  It  is  to  remedy  this  displacement  that  the  various  formal 
plans  of  treatment  are  designed.  Usually  nothing  is  required  beyond  side- 
splints,  or  a  case  of  pasteboard  or  plaster,  since  the  displacement  is  easily 
rtmedied  and  there  is  nothing  to  reproduce  it.  The  fracture  should  be  kept 
iu  apposition  for  six  weeks.  The  plans  which  are  intended  to  act  decidedly  on 
ilie  displacement  are  :  1.  Pott's  method — the  patient  being  placed  on  the  in- 
jured aide,  with  the  knee  bent  to  relax  the  gastrocnemius  muscle,  the  foot 
inrerted,  a  sphnt  applied  to  the  inside  of  the  leg,  not  reaching  the  foot,  and  a 
side-sphnt  with  a  footpiece  to  the  outer  side  of  the  leg  and  foot,  the  footpiece 
being  more  thickly  padded  than  the  leg,  so  as  to  turn  the  foot  inwards. 
i  Dnpuytren's  metliod,  in  which  a  straight  splint  is  applied  to  the  inside  of 
tbeleg,  reaching  several  inches  below  the  foot;  a  wedge-shaped  pad  is  applied, 
ffitli  its  broad  end  downwards,  corresponding  to  the  internal  malleolus.  The 
loot  and  leg  are  bandaged  to  the  splint,  and  by  making  the  pad  of  sufficient 
tliickness  any  amount  of  inversion  of  the  foot  which  is  judged  necessary  to 
diiengage  the  lower  fragment  (which  ia  supposed  to  be  locked  in  or  turned 
towards  the  tibia)  can  be  secured. 

Pott's  fracture,  or  fracture  of  the  fibula  complicated  with  dislocation  of  the 
atikle.  will  be  found  treated  of  under  the  latter  heading. 

When  fractures  of  the  leg  ace  compound  the  injury  becomes  much  graver.  Compound 
»nd  the  treatment  amatter  of  more  anxiety.  Many  such  fractures  prove  fatal  ""'^*"™- 
in  the  practice  of  ciril  life  from 
pyemia  or  diffuse  inflammation, 
and  in  military  surgery  they  are 
still  more  fatal.  The  cause  of 
tlie  accident  has  much  influence 
on  the  progress  of  the  case. 
When,  as  often  happens,  the  frac- 
ture was  originally  simple,  but 
the  patient  in  trying  to  move 
has  pushed  one  fr^ment  (gener- 
ally the  upper)  through  the  skin, 
there  is  little  or  no  laceration  of 
nu.  iju.  BwiersBBing.  jj^^  ^^jj  parts  beyond  the  mere 

ttiii-wound,and  there  is  generally  no  difficulty  ui  getting  the  bones  back  into 
position  with,  or  even  without,  a  slight  division  of  the  skin,  which  some- 
iiniw  lightly  grasps  the  protruding  fragment.  But  when  the  bones  have 
Iwii  cniHbed  by  a  heavy  body  passing  over  or  striking  the  limb,  and  this 
tiwe  has  at  the  same  time  carried  the  lower  end  of  the  leg  backwards,  the 
"ijury  is  often  extensi\'e  and  difficult  to  deal  with  :  the  soft  parts  are  greatly 
"Mtased  and  lacerated,  the  boiiea  comminuted,  and  the  comminuted  fragments 
tttj  likely  much  displaced,  so  that  they  can  hardly  be  got  into  position  by 
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any  manipulation ;  besides  which  the  perioeteum  is  often  stripped  off  the  frag- 
ments to  a  great  extent,  rendering  their  Bubsequeut  death  very  probable. 

The  first  qnestion  is,  whether  the  limb  can  be  saved  or  no ;  the  next, 
whether  to  remove  any  of  the  fractured  bone  or  uo. 

In  remh-iug  to  save  the  limb  or  to  amputate,  the  Burgeoit'o  first  thought 
is  as  to  the  extent  of  laceration  of  the  soft  parts,  since  if  this  itt  so  great  as 
in  his  judgment  to  maJie  traumatic  gangrene  ineWtable,  it  would  be  folly  to 
defer  an  operation  which  must  ultimately  follow,  aud  which  can  never  again 
be  performed  with  so  good  a  prospect  of  recoveiy.  Again,  if  either  of  the 
main  arteries  is  womided  it  is  better  to  amputate,  at  least  in  an  adult.  In  a 
child  or  a  youth  perhaps  it  might  be  justifiable  to  wait  till  gangrene  had  com- 
menced. And  if  the  amount  of 
exposed  boTie  be  very  groat,  and 
the  patient  advanced  in  years  or 
broken  in  healtli.  it  may  be  better 
to  amputate.  But  the  experience 
of  modem  surgery  has  shonii 
conclusively  how  much  may  be 
done  in  saving  limbs  which  would 
some  time  ago  have  been  un- 
hesitatingly condemned.  Many 
of  these  cases  have  been  brought  to  a  successful  termination  by  the  '  anti- 
Heptic  '  method,  and  many  by  otlier  carefully -de  vised  plans  of  treatment. 
Without  dogmatising  on  the  subject,  I  believe  I  express  the  genera)  opinion 
of  surgeons  of  experience  in  saying  that  careful  attention  to  the  instant 
closure  of  the  wound,  graduated  support,  and  exact  apposition  are  more 
essential  to  success  than 
any  special  application. 
Yet  it  seems  rational  to 
close  the  wound  with  a 
substance  which  is  not 
in  itself  liable  to  putrefy, 
and  which  tends  to  pre-  , 
serve  Die  parts  below 
from  putrefaction.  Sir 
A.  Cooper  reconiiu  ended 
Ihit  steeped  hi  the  pa-  ' 
tient's  own    blood,  be-       I'"  ''"["'"[',,""'  ''i'!''"'iirti'i'i""'"i'^^  Ii"fli*"[tiri""'!h^''T'"i'"' 

Ue\'Ulg  that   tllis   would         ■>(  IW  fo-il-l-lwv,    ■■.■lvrl'>rHl<Ml|M|liltu'hi..|lothrknw.TiDUr»'.iii( 

form  a  mediumof  union; 

but  this  is  now  rarely  used.  Many  otlier  substances  are  in  use.  Dry  cotton- 
wool is  an  excelleTit  application  ;  or  collodion,  or  the  '  styptic  colloid'  of  l>r. 
Richardson,  may  l>e  employed;  but  of  all  subHlances  which  I  have  tri<-d 
it  seems  to  mo  that  carbolised  oil  (about  1  of  the  acid  in  (i  or  V  parts)  is  Uie 
best.  Before  the  parts  can  be  reduced  It  is  often  iiecesnar}-  to  remove  a  pro- 
jecting splinter  with  the  saw  or  bone-nippers ;  and  I  have  removed  as  much 
as  two  inches  of  the  tibia  with  perfect  success,  (ireat  care  slionld  be  taken 
to  watch  for  any  indication  of  the  formation  of  matter,  and  to  give  it  exit 
when  necessar}- ;  and  if  |i(eneral  swelling  of  the  limb  or  diffuse  inflamniatiun 
of  the  cellular  membrane  calls  for  it.  free  incisions  should  be  practised. 
When  reduction  has  been  effected,  the  limb  must  be  put  upon  a  hack-splint, 
with  a  footpiece,  such  as  Macintyre'sor  AssaUni's,  which  will  hold  the  fractured 
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ends  securely  and  yet  give  acoess  to  the  wound.  The  wound  is  always  on  the 
front  or  side  of  the  leg  in  fractures  not  caused  by  gunshot.  In  the  latter 
some  special  contrivance  must  be  extemporised,  if  the  wound  is  in  the  calf. 
Division  of  the  tendo  Achillis  has  been  highly  spoken  of  by  some  eminent 
surgeons,'  as  Mr.  De  Morgan,  as  a  preliminary  to  the  reduction  of  some  simple 
and  compound  fractures  of  the  leg,  where  the  upper  end  of  the  lower  fragment 
is  much  tilted  forwards  and  reduction  seems  to  be  opposed  by  the  tension  of 
that  tendon.  The  need  for  this  measure  may  be  inferred  from  careful  exa- 
miuation  of  the  limb  under  clilorofonn.  If  the  tendon  under  these  circum- 
stances be  still  rigid,  I  have  no  doubt  that  much  good  maybe  obtained  by  its 
«li\ision,  though  in  the  few  instances  in  which  I  have  myself  practised  the 
operation  I  cannot  say  that  it  was  successful  in  obviating  deformity ;  and  in 
one  the  wound  suppurated  extensively,  and  this  suppuration  much  retarded 
the  cure. 

Finally,  I  may  say  that  a  certain  amount  of  displacement,  if  unattended 
by  much  shortening,  is  not  a  very  grave  evil,  and  that  in  cases  of  displaced 
simple  fractore  it  is  better  to  acquiesce  in  this  result  than  to  run  any  risk  of 
''luverting  the  simple  into  an  inflamed  and  so  into  a  compound  fracture  by 
uijudicions  attempts  at  complete  reduction. 

Fracture   of  the  bones  of  the  foot  are  singularly  rare,  considering  the  Fractarps 
-Teat  frequency  of  falls  and  sprains  in  that  part,  showing  the  efficiency  of  the  *"  ^  ^  ^^* 
A'otection  which  the  Hgaments  of  the  foot  afford.     They  are  met  with,  how- 
-•pr.  both  as  the  result  of  direct  and  indirect  force. 

The  OS  calcis  is  fractured  from  faUs  on  the  heel  or  from  the  passage  of  a 
'iM'tl  over  the  foot,  and  the  nature  of  the  injury  may  escape  detection.  This 
fiilare  of  diagnosis  may  be  of  Uttle  moment  to  the  patient,  since  no  apparatus 
.^  ix^eded  to  keep  the  parts  in  position,  and  by  the  time  he  is  able  to  put  the 
•'"it  on  the  ground  the  bone  will  be  consolidated.  But  usually  the  increased 
'.r^aith  of  the  heel  will  point  to  the  nature  of  the  injury,  and  crepitus  can  be 
i*  tected  by  proper  manipulation.  In  some  cases  a  fragment  may  be  drawn  up 
'-::« leg  by  the  action  of  the  gastrocnemius.^  All  that  is  necessary  is  rest  and 
^•othing  applications.  When  the  fracture  is  compound  and  the  fragments 
are  completely  severed,  it  may  be  well  to  remove  the  loose  portions. 

Tlje  astragalus  can  only  be  broken  by  indirect  force,  and  when  fractured 
'  •t'  fragment  is  very  often  dislocated  also,  leaduig  to  the  symptoms  of  disloca- 
* ''H.  When  this  is  compUcated  with  a  wound  (compound  fracture  and  dislo- 
'vstirm)  the  displaced  portion  should  be  removed;  otherwise  the  parts  should 
'*  reduced  and  kept  in  position  for  about  six  weeks,  when  the  power  of  stand- 
:>'-'  and  walking  will  probably  be  regained. 

Fractures  of  the  other  bones  of  the  tarsus  call  for  no  remark ;  indeed,  as 
-•^parate  and  distinct  injuries  they  are  unknown,  though  any  of  the  smaller 
•ir<«l  bones  may  be  implicated  in  severe  crushes. 

Fractures  of  the  metatarsal  bones  and  phalanges  require  only  rest,  when 
'^luple.  Wlien  compound  tlie  question  of  amputation  is  regulated  mainly  by 
'.ijtr  amount  of  the  accompanying  laceration. 

The  dislocations  of  the  hip-joint  are  usually  described  now,  as  they  were   Disl(»cation 
^•>  Sir  Astley   Cooper,  as  occurring  in  four   chief  directions:  1.  Upwards  ^'^^ ***^  *^»P- 
uid  backwards  on   the  dorsum  iUi.     2.  Backwards  into  the  sciatic  notch. 

*  Sm.  the  fi.r«t  figure  in  the  chapter  on  *  Tenotomy.* 

'  The  tuberohitj  has  l>een  torn  from  the  rest  of  the  bone  by  muscuhir  action,  a.s  evidenced 
• }  a  ewe  reported  by  Dr.  Anningnon  of  Burnley,  *  Brit.  Med.  Joum.'  Jan.  26,  1878. 
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8.  Downwards  into  the  obturator  foramen.  And  4.  Inwards  on  to  the  pubes. 
Other  dislocations,  called  *  anomalous/  are  met  with,  which  perhaps  would  be 
better  styled  '  uncommon  ; '  the  fact  seeming  to  be  (as  stated  by  Mr.  Bryant*  i 
that '  there  is  good  reason  to  believe  that  the  head  of  the  thighbone. may  rest 
at  any  point  round  its  socket.* 

The  following  are  the  features  of  the  common  dislocations : — 
1.  In  dislocation  on  to  the  dorsum  ilii  the  limb  is  considerably  shortened, 
and  is  inverted,  so  that  the  knee  points  inwards  over  the  lower  part  of  the 
uninjured  thigh,  and  the  toes  rest  on  the  instep  of  the  sound  foot.  The  tro- 
chanter major  is  elevated,  l3dng  nearer  the  spine  of  the  ilium  than  natural,  and 
is  turned  outwards,  so  that  the  buttock  is  broader  and  flatter  than  the  other  ; 
the  head  of  the  bone  is  to  be  felt  on  the  dorsum,  more  or  less  distinctly  accor- 
ding to  the  fatness  of  the  parts.  Voluntary  movement  is  abolished,  and  pas- 
sive motion  (which,  it  should  be  observed,  elicits  no  crepitus)  is  nearly  abolished 
in  all  other  directions,  but  may  be  effected  to  a  slight  extent  in  the  direction 
where  the  displacement  points  ;  i.e.  flexion,  adduction,  and  internal  rotation. 
The  diagnosis  of  this  injury  is  generally  very  easy — from  fracture  of  the 
neck  of  the  femur  by  the  fixed  position  of  the  limb,  the  absence  of  crepitus, 
and  the  position  of  the  bone  on  the  dorsum  ilii — from  dislocation  the  result 
of  disease  by  the  history  of  the  case — and  from  the  other  dislocations  by  tht? 
symptoms  which  will  be  immediately  described.^ 

Mode  of       Opinions  differ  as  to  the  causation  of  the  various 

o?  dS»V**"      dislocations  of  the  hip.     The  simplest  theory,  and 

tions  of  the   one  which  is  powerfully  supported  by  the  method 

*"P'  of  production  of  these  dislocations  on  the  dead 

subject,  is  that  which  Mr.  Morris  has  defended  in 
a  very  interesting  paper  in  vol.  Ix.  of  the  *  Med.- 
Chir.  Trans.''  It  is,  that  all  dislocations  of  the  hip 
are  the  result  of  forced  abduction  of  the  femur, 
and  *  that  the  posterior  dislocations  result  when 
flexion  and  rotation  inwards  accompany  abduc- 
tion *  (the  sciatic  being  caused  by  a  greater  degree 
of  flexion  and  inward  rotation  than  that  which 
produces  the  dorsal),  *  and  the  anterior  when  exten- 
sion outwards  accompanies  abduction,  while  the 
downward  or  thyroid  variety  occurs  during  abduc- 
tion unaccompanied  by  rotation.*  This  theory  has 
been  questioned  by  Mr.  Eve  (*Med.-Chir.  Trans.' 
vol.  Ixiii.)  He  inclines  rather  to  the  opinion  of  Sir 
A.  Cooper,  that  most  of  the  dislocations  backwards 
are  direct,  i.e.  that  the  femur  is  at  the  time  flexed 
and  abducted,  and  is  then  forced  directly  through 
the  back  of  the  capsule.  The  controversy  is  an  uite- 
resting  one,  and  both  papers  are  the  more  valuable  fio.  iss.  DL-^iooationootkedonuui 
from  containing  careful  accounts  of  the  dissection 
of  recent  dislocations.     I  believe  that  both  methods  occur,  i.e.  that  the  head 

•  Hryant's  •  Pniotict*  of  Surjrery/  2nd  eti.  v«d.  ii.  p.  338. 

•  Mr.  Morris  cali5<  Attention  to  a  symptom  which  he  nivh  may  alwnyH  l>e  VfrifitHi  in  nil 
di^loeatiunK  of  the  hip  back  wards,  whether  recent  or  old — vix.,  the  1<>8<  of  support  from  WHuhI 
to  the  larjre  veHseN  in  the  jrruin.  In  some  can*-?  the  outline  of  the  acetabulum  can  be  made 
out  by  firm  prev<ure  aloni;  the  line  of  the  femoral  vesrieLs  (op.  cit.  p.  1063). 

"  Also  in  \m  article  on  Injurifs  of  the  Lower  Kxtremity,  'Syst.  of  .Sur^.'  3rd  «1.  %nl  i. 
p.  1056. 
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of  the  bone  may  be  driven  directly  through  the  back  of  the  capsule  while  the 
limb  is  flexed  (its  position  on  the  dorsum  or  in  the  sciatic  notch  depending 
probably  on  its  degree  of  flexion),  or  indirectly  from  laceration  of  the  internal 
part  of  the  capsule  in  abduction,  the  head  of  the  bone  being  directed  on  to 
the  dorsum  ilii  or  sciatic  notch  by  the  subsequent  movements  of  the  limb  or 
trunk ;  but  which  is  the  more  frequent  method  is  a  very  obscure  question. 
The  forward  dislocations  occur  no  doubt  in  abduction  of  the  limb,  the  head 
of  the  bone  being  directed  on  to  the  pubes,  when  the  patient  is  at  the  same 
time  falling  backwards,  while  the  foot  is  fixed,  as  in  Sir  A.  Cooper's  friend, 
vho  Buffered  this  injury  from  falling  backwards  while  his  foot  was  jammed 
in  a  hole  in  the  pavement. 

The  parts  injured  in  dislocations  of  the  hip  backwards  are  the  capsule,  the  P&rU  in- 
romid  ligament,  the  external  rotators,  to  a  variable  extent,  and  more  rarely  allocation 
llie  glutei — even  in  some  cases  the  gluteus  maximus  and  occasionally  the  backwards, 
sciatic  nerve.     The  psoas  and  iliacus  muscles  are  put  on  the  stretch.^ 

The  period  at  which  reduction  can  be  effected  was  fixed  by  Sir  A.  Cooper  Redaction. 
at  about  two  months — and  this  seems  to  be  true  in  general — for,  though  dislo- 
cations have  been  successfully  reduced  at  very  long  periods  after  the  injury,^ 
it  most  always  be  doubtful  whether  more  harm  will  not  be  done  by  the  necessary 
force  than  the  prospect  of  benefit  from  the  reduction  of  the  bone  j  ustifies.  This 
niast  be  left  to  the  judgment  of  the  surgeon,  founded  on  the  symptoms  of  the 
case  before  him,  and  the  result  of  careful  examination  under  anassthesia.  But 
it  may  be  observed  that  the  attempt  is  far  more  hopeful  and  far  more  justifi- 
able, now  that  anffisthetics  are  used,  than  it  was  in  Cooper's  time.  The  obstacle 
to  rnlnction  is  not  only  that  the  head  of  the  bone  will  probably  have  contracted 
A-ilieaions  to  the  neighbouring  parts — ^for  these  adhesions  will  most  likely  yield 
*'i  properly  applied  force—  but  that  the  shape  of  the  parts  may  have  changed, 
uiencetabulum  being  more  or  less  filled  with  inflammatory  deposit,  and  the 
^^  of  the  femur  enlarged  by  inflammation,  and  resting  in  a  new  socket 
*iiich  it  has  worn  for  itself  on  the  dorsum  ilii.'  But  this  is  by  no  means 
Always  the  case.  Thus,  Mr.  Brodhurst  says  that  he  has  found  the  cotyloid 
CAvity  retaining  its  depth  and  covered  with  cartilage  after  the  head  of  the  femur 
iidd  been  dislocated  for  three  years,  and  refers  to  a  case  in  which  Foumier 
fijiind  the  acetabular  cavity  perfectly  natural  thirteen  years  after  dislocation ; 
iitil  from  these  cases  he  infers  that  the  altered  shape  of  the  head  can  never 
I'ltvent  the  return  of  the  bone  into  the  articular  cavity.*  However,  I  cannot 
'  nt  believe  that  inflammatory  changes  do  sometimes  go  on,  both  in  the  dis- 
'■^-Hted  head  and  in  and  arotmd  the  articular  cavity,  which  render  the  secure 
'*<)tH*tiou  of  the  joint  impossible  ;  and  that  the  presence  or  absence  of  these 
''Unices  depends  in  a  great  measure  on  the  amount  of  motion  of  the  parts. 

Tliere  has  been  a  great  change  in  recent  times  in  the  proceedings  for 
r^^liicing  a  dislocation  of  the  hip.  Sir  Astley  Cooper,  who  was  the  great 
>ithonty  ou  this  subject,  taught  that  the  difficulty  in  reduction  depended 
Uiaiiily  ou  the  resistance  of  the  muscles,  and  prescribed  that  this  resistance 
'.'»uld  be  overcome  by  traction  exercised  very  much  in  the  hne  of  the 
'ii  ^located  femur.     The  patient  was  accordingly  to  be  laid  on  his  back  and  the 

'  Murrw.  *  Sjst.  of  Surg/  3rd  ed.  toI.  i.  p.  1060. 

*  Mr.  Ericbteu  gives  reference  to  .several  Ciises  in  which  old  dishxiationi}  have  been  reduced. 
i  .'•  I(>age9it  {Mrriod,  however,  for  the  hip  is  seventy-eight  dtiys. 

•  For  an  example  of  the  enlargement  of  a  di>»located  bone,  and  the  new  s<joket  formed 
"'•  '^t  •mrfaoc  upon  which  it  rest.s,  see  the  head  of  the  radius  in  the  drawing  of  old  disloca- 
*i  ^1  'A'  the  elliow,  Fig.  95.  p.  26.1. 

.it.  George's  Hospital  Reports/  vol.  iii.  p.  70. 
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Um^  exteuded  by  pulling  tbe  knee  in  a  direotioD  crossing  the  lower  third  of  the 
opposite  tliigh  ;  the  pulleys  being  generally  need  and  applied  to  the  femurjuot 
above  the  condyles,  while  the  pelns  was  fixed  by  a  perineal  buid  to  a  staple 
behind  the  patient's  Lead.  But,  since  the  useof  aniesthetics,  dislocations  are 
generally  reduced  without  any  auchexpeuditure  offeree,  and  the  succefiHof  the 
'  fl'^xion-method  '  lends  additional  probability  to  Bigelow's  opinion,  that  thf> 
obstacle  to  reduction  is  to  be  found.notinthemuBcles,  but  in  the  resistance  of 
the  fibrous  capsule  of  tlte  joint,  and  mainly  of  that  excessively  strong  part  of 
it  which  is  usually  dewribed  aB  'ilio-femoral,'  and  which  he  describes  and 
figures  as  the  '  Y-ligament,'  the  fibres  bifurcating,  more  or  less  clearly  below 
at  its  attachment  to  the  anterior  trochanteric  line,  so  as  to  resemble  the  letter 
Y  reversed.  That  the  ligament  sometimes  has  this  arrangement  is  indi!<- 
putable.  and  it  is  equally  indisputable  that  in  many  cases  1 1  think  in  the 
great  majority)  no  such  disposition  of  the  fibres  can  be  shown  to  exist  unless 
made  by  the  dissector.  Nor  does  fiigelow  describe  it  as  a  constant  structure. 
His  words  are :  '  The  divergent  branches  of  the  Y-ligament  are  sometimes 
well  developed,  with  scarcely  any  inten-ening  membrane.  In  other  cases  the 
intermediate  tissue  is  thicker,  and  requires  to  be  slit  or  removed  before  the 
bands  are  distinctly  defined ;  and  sometimes  the  whole  triangle   (i.e.  the 


whole  iliofemoral  ligament]  is  of  nearly  unifonii  thicliiieHfi,"  Anatomically, 
therefore,  I  consider  the  descriptions  in  the  ordinary  text-boolis  more  comi-t 
than  one  would  be  which  should  adopt  IJigclow's  deacription  of  the  occasional 
disposition  of  tliiahgament  as  being  miiversally  met  with.  But  this  is  a  mat- 
ter of  very  sHKht  moment.  What  is  really  important,  and  what,  1  think,  is 
perfii-tly  indubitable,  is  that  the  chief  symptoms  of  dislocation  and  the  chief 
obstaclestoits  reduction  are  caused,  not  by  the  muscle,  but  by  that  part  of  tlii.* 
capsuleof  the  joint  which  remains  uiitom  ; '  and  that  flexion  of  the  thigh  by  re- 
laxing this  part  of  the  capsule  is  the  essence  of  success  in  re«luction.  Anyuue 
can  con\-incc  himself  of  tliis  who  frill  take  the  trouble  to  produce  these  ilis- 
locations  on  the  dead  subject.  He  will  then  see  that  ui  all  forms  of  dislocation 
thecapsuleis  toni  away  freely  (though  to  a  variable  degree  I  from  the  rest  of  tin- 
acetabulum,  but  tliat  the  upper  and  outer  part  of  the  capsule  and  the  ilio 
femoral  ligament— representing  the  two  branches  of  Bigelow's  Y-ligament^ — - 
remain  uutoni ;  and  he  can  easily  satisfy  himself  that  by  extending  the  hititi 
this  powerful  hganient  is  at  once  put  on  the  stretch,  and  tliat  if  a  dislocation 
be  reduced  by  force  appUed  in  that  direction  it  can  only  be  at  the  expense  ^.f 
some  laceration  of  the  imtom  part  of  the  capsule.  It  will  also  at  once  strikc 
the  experimenter  that  the  reduction  uf  the  dislocation  must  be  most  easily 

■  The  iDVcrsiou  in  I'ltarl;  muwd  hy  (he  ti'ii^iun  of  lhi>  {HXHirrul  ]i)[nini>nl. 
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effected  by  a  reversal  of  the  manipulation  by  which  it  can  be  produced.  This 
manipulation  is  carefully  described  in  Professor  Fabbri's  work  *  for  all  the 
usual  kinds  of  dislocation  of  the  hip.  That  on  the  dorsum  is  most  easily  pro- 
duced as  follows.  The  thigh  is  to  be  forcibly  abducted  till  the  ligaments  are 
beard  to  crack — i.e.  till  the  capsule  is  torn  off  the  inside  and  back  of  the 
acetabulum.  Now  the  Umb  is  flexed,  rotated  violently  inwards,  and  driven 
up  by  pushing  the  bent  knee  upwards,  and  so  the  head  of  the  bone  is  lodged 
oil  the  dorsum.  It  can  be  brought  down  again  into  the  acetabulum  with  the 
^Teatest  ease  by  rotating  it  outwards  again  and  pulling  it  towards  the  joint. 
A  previous  subcutaneous  division  of  the  fascia  lata  by  a  transverse  incision 
ibove  the  trochanter  renders  the  manipulation  easier. 

Assimiing,  then,  that  it  is  mainly  the  tension  of  the  mitom  portion  of  the 
f'i&peule  which  resists  the  reduction  of  the  head  of  tlie  bone,  and  that  this 
t^Dsioa  is  lessened  by  the  flexed  and  increased  by  the  extended  position  of 
tlie  thigh,  the  ease  with  which  dislocation  of  the  hip  is  often  reduced  under 
<  hloroform  by  manipulation  is  readily  explained.  The  necessary  manipulation 
1^  M  foUows :  The  patient  is  placed  on  his  back  on  the  floor,  completely 
ansHthetised,  the  surgeon  flexes  the  leg  on  the  thigh,  and  the  thigh  completely 
ou  the  pelvis,  and  then  abducts  the  limb.  All  this  is  easily  done  with  the 
l-ft  hand  ;  or,  if  the  limb  is  very  large,  should  be  done  by  an  assistant,  who 
vin  be  carefdl  to  follow,  and  not  impede,  the  surgeon's  movements.  Then  the 
tlii^  is  grasped  by  the  knee,  and  powerful  rotation  made  outwsxdB :  and  if 
tliifldoefi  not  succeed,  tnwards.^  Or,  the  thigh  being  flexed,  the  surgeon  may 
pot  hia  foot  (having,  of  course,  taken  his  boot  off)  on  the  pelvis,  and  lift  the 
iiead  of  the  bone  up  into  its  place  by  traction  on  the  bent  knee.  Bigelow  also 
*le«crib68  the  same  method,  but  reversed,  by  suspending  the  patient's  knee 
MTo^s  a  board,  and  with  the  buttocks  supported  a  few  inches  from  the  floor. 
The  surgeon  then  with  his  foot  thrusts  the  pelvis  down,  so  bringing  the  ace- 
'abalum  down  to  the  femur,  or  sometimes  the  weight  of  the  body  will  of  itself 
r^iuce  the  dislocation  (automatic  reduction).^  If  manipulation  does  not  sue- 
'*fd  the  pulleys  must  be  employed  ;  but  it  seems  better  to  place  the  patient 
>n  his  side  and  make  traction  on  the  bent  knee  (as  Sir  Astley  recommends  in 
*ht  sciatic  dislocation),  rather  than  by  direct  extension  to  endanger  further 
mpture  of  the  ilio-femoral  ligament. 

2.  Dislocation  of  the  head  of  the  femur  into  the  sciatic  notch,  or  disloca-  piBlocation 
t;oii  backwards,  is  a  variety  of  the  dorsal  dislocation,  and  one  which,  if  we  sciaUc 
Adopt  Bigelow's  views,  need  not  be  described  separately  from  it.     It  is  dis-  °^**^**- 
tingoished  from  the  dislocation  on  the  dorsum  merely  by  the  symptoms  being 
V.-^s  marked  ;  there  is  less  shortening,  flexion,  and  inversion  ;^  the  knee  being 
f'h\y  slightly  advanced,  and  the  great  toe  of  the  affected  side  resting  on  the 
kll  of  the  opposite  great  toe.     The  head  of  the  bone  is  also  much  less  per- 
'^frptible,  from  its  being  sunk  more  or  less  into  the  notch,  and  from  the  mass  of 
muscle  which  covers  it,  and  passive  motion  is  almost  abolished,  except  in  the 
>^ni9e  of  flexion,  in  consequence  of  the  locking  in  of  the  head  of  the  femur. 

I  have  described  this  dislocation  according  to  the  accounts  left  by  the  best 

'  '  Salle  Ittzzazioni  traumatiche  del  femore/  In  the  2nd  toI.  of  the  'Memorie  della  Soc. 
MM.  Chir.  di  Bologna,*  1841.  It  is  much  to  l>e  regretted  that  thi8  work  is  m>  littli*  known 
n  thU  covntry,  neyer  having  been  translated  into  Koglish. 

'  '  Flexion  lies  at  the  foundation  of  success  in  the  reduction  of  femoral  dislocation,  and 
er.«ipand  with  this  the  rest  of  the  manipulation  is  of  secondary  importance.'— Bigelow,  p.  29. 

•  Crosby  aod  Allen,  '  N.  Y.  Arch,  of  Clin.  Surg.'  1.  269. 

*  There  are  other  cases,  however,  in  which  the  inversion  is  even  greater  than  in  the  dorsal 
'iiMoealioo. 
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autboFB,  and  vliich,  as  far  as  my  memory  eerves,  correspond  to  tlie  phenomena 
of  tliose  dislocations  wliich  I  have  seen,  in  which  the  head  of  Die  bone  lias  been 
thought  to  be  in  the  sciatic  notch.  At  the  same  time  we  must  recollect  that 
Professor  Bigelow  baa  asserted  that  there  is  no 
proof  that  the  head  of  the  femur  was  really  lodged 
or  impacted  in  the  sciatic  notch  in  any  case ;  nor 
am  I  aware  of  any  post-mortem  examination 
which  absohitely  proves  that  the  head  of  the  bone 
was  driven  into,  or  impacted  in,  the  sciatic  fora- 
men. In  the  cases  referred  to  by  Mr.  Quain 
('  Med.Chir.  Trans,,'  vol.  xxxi.),  as  dissected 
immediately  after  the  injury  by  himself  and 
Beclard,  the  head  of  the  bone  lay  rather  between 
the  two  notches — i.e.  on  the  spine  of  the  ischium 
— than  in  the  foramen.  In  Mr.  Syme's  case 
(■  Conlrib.  to  Path.'  p.  277)  the  head  of  the  bone 
was  embedded  in  the  torn  fibres  of  the  glutens 
maximug, '  lying  in  the  great  iscbiatic  notch  upon 
the  gemelli  and  the  great  sacrosciatic  nen'e.'  It 
could  not,  therefore,  have  been  impacted  in  the 
foramen.  Nor  in  experiments  on  the  dead  body 
have  I  ever  succeeded  in  driving  the  head  of  the 
bone  into  the  foramen,  though  it  may  easily  be 
lodged  anywhere  near  it ;  and,  in  fact,  the  entire 
passage  of  the  head  of  the  femur  into  the  sciatic 
foramen  is  impossible,  from  their  relative  sizes. 
That  Sir  A.  Cooper's  description  does  not  apply  to  ^'"'^ 
all  dislocations  called  sciatic  is  plain  enough  from 

reading  the  cases  described  by  Quain,  Wormald,  and  others  ; '  but  I  think  it 
is  going  too  &tr  to  say  with  Bigelow  that  the  dislocation  should  not  be  sepa- 


rately described,  or  with  Malgaigne  that  it  is  an  mveution  of  Sir  Astley 
Cooper's.    Prof.  Fabbri  has  described  two  kinds  of  the  posterior  luxation 

'  Mr.  Samuel  Lee  bu  relsMd  so  iotenMmg  oim  of  diiwclion  of  a  reci-tit  diplontiiD  of 
Ihe  hip  l)«ck*Brclii,  in  vhich  tho  head  of  the  bone  wae  situated  hrlow  thf  pjrifoniiis  miiK-U 
aad  imiavdiately  behind  Ihe  acetabulum.  Hen  tbe  csp«ule  of  Ihc  joint  «iu  fnvly  Ucpisttd 
all  round,  a  uoall  portion  only  rtmaininfi  attached  to  the  femur  iu  front  and  Whind,  and 
'  in  mnnipuUtion  it  wa>  found,'  wj*  Hi.  Lee,  '  that  tbe  musctva  were  the  nuiin  uliMacli'  to 
rtiduclion.'— (■  .St.  Georgta  Uoepital  K*pon».'  vol.  rii.  p,  186.)  S«  sluo  Mr.  Ere'.  i«i«. 
'il«i.-Chir.  Tram,.' vol.  l>iii. 
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—one  which  he  calls  '  ischiosciatic,'  in  which  the  head  of  the  bone  lesta 
JDEt  behind  the  acetabulum,  and  which  corresponds  to  Bigelow's  '  doreal 
dislocation  below  the  tendon  of  the  obturator  intemus,'  both  in  the  position 
of  tlie  ueck  with  regard  to  that  tendon  and  in  the  great  inversion  of  the 
limb ;  while  in  the  other  kind,  which  he  calls  '  sacroeciatic,"  the  head  of  the 
bone  is  carried  farther  back,  so  as  to  lie  on  the  sciatic  notch.  It  is  far  less 
perceptible  h-om  the  surface  of  the  body,  and  all  the  characters  of  the 
iujnrj-  correspond  eicactly  to  those  described  by  Cooper.  The  experiments  by 
shirb  these  two  forms  of  dislocation  may  be  produced  at  will  on  the  dead 
^utJject  are  minutely  described  in  Fahbri's  work, 

The  method  of  reduction  is  very  much  the  same  as  in  the  dorsal  disloca- 
nnn.  Sir  A.  Cooper  directs,  that  the  patient  be  placed  on  his  sound  side  and 
[he  limb  drawn  across  the  opposite  thigh — i.e.  somewhat  flexed — in  order  to 
Ji^en^ge  the  head  of  the  bone  from  the  notch ;  and  if  the  flexion  be  a  little 
mon  than  Sir  Astley  flgures,  the  method  will  in  all  probabiUty  succeed. 


NlcjB,  however,  are  usually  unnecessary,  since  the  bone  can  be  reduced  by 
i^iUipulation  quite  easily,  in  the  same  way  as  the  ordinary  dorsal  dislocation.' 
Indttd.  the  only  difference  which  Professor  Bigelow  recognises  between  the 
'•«o  diiilocationB  is,  that  he  believes  the  head  of  the  bone  to  have  escaped  from 
':■-  caiity  of  the  joint  below  the  tendon  of  the  obturator  intemus  in  the  sciatic 
^■liifation,  while  in  the  other  it  has  passed  out  either  above  or  through  the 
^itaior  muscles.  But  although  the  rent  in  the  capsule  may  be  below  the 
''binraior  tendon,  the  head  of  the  bone,  according  to  this  author,  rests  usually 
~r"u  I  i.e.  behind)  the  tendon.  And  he  denies  that  any  dislocation  of  the  hip 
■'*l!jeii»ts  which  deser^'es  the  name  of  a  dislocation  ih(o  the  sciatic  notch,  or 
•Jill  that  notch  ever  causes  the  difficulty  in  reducing  the  dislocation.  The 
''^lacle  to  reduction  he  places  in  the  resistance  of  the  Y-shaped  ligament  and 
lilt  teosion  of  the  obturator  intemua  muscle,  which  is  now  placed  in  front  of 
u^tead  of  behind  the  head  of  the  bone,  and  is  therefore  interposed  between  it 

'  '  ^  ■  can  bj  Hr.  WorUBld  in  irhich  tbe  diilocation  wu  ndnced  by  flezioD  six  weeks 
«[ttr ihe  lecideot,  when  pulleys  had  boen  owd  in  Tain. — 'Med,  Timee,'  Aug.  16,  1868. 


804  INJUEIES   OP  THE   LOWER   EXTREMITY. 

and  the  acetabulum.  The  same  manipulation  as  is  used  in  the  common  dorsal 
dislocation  will  relax  and  overcome  these  obstacles.  The  Y -ligament  beuig 
relaxed  by  flexing  the  tliigh  to  a  right  angle,  the  same  manoeuvre  draws  the 
head  of  the  bone  down  below  the  tendon  towards  the  rent  in  the  capsule  by 
which  it  escaped,  when  the  depression  of  the  pelvis  or  the  lifting  of  the  thigh 
will  probably  reduce  it ;  or  it  can  be  slipped  into  the  socket  by  rotation  out- 
wards. 

A  very  clear  description  of  the  sciatic  dislocation,  and  one  which  corre- 
sponds to  what  I  have  seen  of  this  lesion  both  in  the  living  subject  and  in 
experiments  on  the  dead,  much  more  nearly  than  Bigelow's,  is  to  be  found  in  a 
small  work  by  M.  Tillaux.^  He  regards  this  dislocation  as  being  quite  a  distinct 
and  separate  injury  from  that  on  the  dorsum  ilii.  It  is  produced,  according 
to  him,  by  violent  rotation  inwards  of  the  thigh  while  in  a  position  of  forced 
flexion,  and  he  states  that  the  difference  in  the  situation  of  the  head  of  the 
femur  depends  on  the  different  portion  of  the  capsule  which  is  left  untom. 
M.  Tillaux's  explanation  is  as  follows :  In  every  dislocation  of  the  hip  back- 
wards the  capsule  must  be  torn  away  from  all  the  posterior  and  lower  portion 
of  the  acetabulum.  But  partial  dislocation  backwards  is  possible  while  tlie 
upper  portion  of  the  capsule  remains  entire,  comprising  about  one-third  of 
its  circumference.  Such  partial  dislocation  M.  Tillaux  regards  as  a  constant 
and  necessary  initial  stage  of  the  complete  dislocation,  and  he  believes  that 
it  not  unfrequently  occurs  in  practice— the  head  of  the  bone  still  remaining 
in  contact  with  the  border  of  the  acetabulum.  If  now  the  anterior  portion 
of  the  still  untom  capsule  should  give  way,  lea\ing  only  the  upper  and  back 
part  attached  to  the  acetabulum,  a  sciatic  dislocation  results — if  the  posterior 
gives  way,  and  the  anterior  portion  is  left,  i.e.  if  the  iliofemoral  ligament  alone 
remains,  the  dislocation  will  be  on  to  the  dorsum.  This  author  divides  the 
sciatic  dislocation  into  three  kinds — an  upper  one,  in  which  the  bead  of  the 
bone  lies  over  the  great  sciatic  foramen,  of  which  he  figures  a  specimen  drawn 
from  an  unreduced  dislocation ;  a  middle,  in  which  the  displaced  bone  lies  on 
the  spine  of  the  ischium  ;  and  a  lower,  in  which  it  is  opposite  the  small  foramen. 
His  experiments  also  entirely  negative  the  theory  that  the  position  of  the  head 
of  the  bone  depends  in  any  degree  on  the  obturator  intern  us,  or  any  other 
muscles.  *  In  sciatic  dislocation,*  says  M.  Tillaux,  '  produced  on  the  dead 
subject,  I  have  dissected  all  the  muscles,  and  then  found  that  it  is  impossible 
to  drive  the  head  of  the  femur  upwards  ever  so  little.  I  have  then  divided 
in  succession  the  obturator  intenius,  gemelli,  pyramidalis,  gluteus  medius. 
minimus,  quadratus,  and  finally  obturator  externus,  so  that  the  bones  were 
only  held  in  their  relative  position  by  the  untom  part  of  the  capsule.  Still 
the  head  of  the  femur  is  as  immovable  as  before  the  muscles  were  cut.  If  now 
the  capsule  be  divided  by  gradually  nicking  it,  the  head  of  the  femur  becomes 
movable  just  in  proportion  to  the  extent  of  the  cut,  showing  that  tlie  position 
of  tlie  bone  depends  entirely  on  the  uutorn  part  of  llie  capsule.*  M.  Tillaux 
does  not  say  so,  but  his  experiments  tend  to  show  that  the  obstacle  to  redac- 
tion must  also  reside  chiefly  if  not  solely  in  the  capsule. 

A  glance  at  Fig.  188,  and  at  the  figures  on  p.  8(M),  will,  I  hope,  make  the 
theory  of  reduction  by  flexion  intelligible,  so  far  at  least  as  it  is  admitted  by 
surgeons.  In  the  dorsal  dislocations  the  head  of  the  bone  lies  behind  thi* 
Y-ligament  (adopting  Bigelow*s  temis)  and  above  the  acetabulum.  Flexion 
relaxes  the  ligament  and  also  the  tendons  (obturator  intemus  and  ot]ier>  > 

'  *  Recherches  expirimentalee  et  diniques  sur  le  m^ni^sme  de  la  production  do  lttzatioa« 
coxo-f^morales  en  arriire.'    Par  P.  Tillaux :  Paria,  1676. 
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which  are  on  the  stretch,  and  then  rotation  outwards  with  abdnction  drawB 
the  head  of  the  hone  down  towards  the  socket.  In  the  dislocations  below  the 
Y-ligament,  on  the  other  hand,  the  head  of  the  bone,  being  below  the  socket, 
is  most  easily  directed  into  it  by  rotation  inwards. 

S.  Dislocation  downwards  or  on  to  the  obturator  (thyroid)  foramen  is  a  pinlocBtioo 
much  less  coounon  accident  than  those  above  described.     It  is  a  well-marked  obimaur 
injury,  differing  from  all  the  other  lesions  aboat  the  hip-joint  in  the  fact  that  fo'^i^tD' 
the  limb  is  really  lengtheaed,'  atleast  it  is  so  in  some  cases ;  while  in  others 
(as  in  one  imder  my  own  care  and  another  under  that  of  Mr,  Eivington ' )  the 
lengthening  is  only  apparent,  and  is  due  to  inclination  of  the  pelris.   The  limb 
tsabducted  and  is  also  usually  somewhat  everted.    The  muscles  on  the  inner 
ade  of  the  limb  will  be  found  to  be  on  the  stretch,  forming,  in  Fabbri's 


language, '  a  tense  cord  parallel  to  the  axis  of  the  thigh,  beginning  at  the 
(pine  of  the  pubes,  widening  as  it  descends,  and  disappearing  in  the  middle  of 
(he  thigh.'  There  is  considerable  pain,  probably  due  to  stretching  of  the  ob- 
torator  nerve.  The  trochanter  is  less  prominent  than  natural,  sometimes 
forms  a  deep  depression,  and  the  fold  of  the  buttock  is  tower  than  on  the  other 
tide. 

I  have  seen  the  method  of  reduction  shown  in  Sir  A.  Cooper's  plates  used 
»ith  prompt  saccesa  in  this  dislocation  more  than  onoe.  This  method  is  as 
Ibllovi : — A  band  is  passed  round  the  perinnum,  and  is  bitched  under  the 


■  In  tlic  early  rtages  of  hip-di 

■  ■Ked.  TiniM  and  Ow.'  Oct.  27  »nd  Nov. 
Xunk.  op.  cit.  107$. 


the  limb  appeart  to  be  leogtheaed,  but  this  appeor- 
.877.     Tha  limb  may  even  t«  ehortened. 
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belt  which  steftdien  the  pelns.  The  latter  encircles  the  two  iUoc  Bpines,  and 
ie  fixed  into  a  staple  in  the  wall  on  the  patient's  sound  side.  The  perineal 
band  is  attached  to  the  pulleys  on  the  patient's  injured  side  and  somewhat 
behind  his  head,  so  that  extension  draws  the  head  of  the  femur  upwards  and 
outwaids,  i.e.  towards  the  acetabulum.     The  surgeon  grasps  the  foot  and 

draws   it  across  the   middle 

line  of  the  body — thus  also 
prising  the  head  of  the  bone 
outwards — and  reduction  is 
then  is  most  cases  easy.  The 
flexion-method  consists  in  the 
following  manipulation :  The 
patient  being  laid  on  the  floor, 
the  hip  is  flexed  to  a  right 
angle,  ho  as  to  relax  the  Y- 
ligament,  and  the  knee  is 
bent  acutely,  to  ^ve  a  pur- 
chase for  the  surgeon's  hands. 
The  limb  is  a  little  abducted, 
to  disengage  the  head  of  the 
femur ;  then  the  thigh  ie  ro- 
tated strongly  inwards  and 
abducted,  the  knee  being  car- 
ried down  to  the  floor.  Tlie 
effect  of  this  mantEuvre  is  thus  fi 
described  by  Bigelow  ;  '  The 
trochanter  is  fixed  by  the  Y-hgament  and  the  obturator  muscle,  which  sene 
as  a  fulcrum.  While  tliese  are  wound  up  and  shortened  by  rotation  the 
descending  kuee  prises  tlie  head  upward  and  outward  to  the  socket.'  But. 
according  to  the  same  author,  rotation  outwards  wiU  also  succeed  in  Boin«> 
cases,  and  he  gives  an  instance  in 
which  the  dislocation  was  so  reduced 
after  the  inward  rotation  had  failed. 

This  dislocation  may  also  be  re- 
duced by  flexing  the  Umb  and  drawing 
the  head  of  the  bone  outwards  by 
means  of  a  towel  passed  round  the 
upper  part  of  the  thigh,  or  by  placing 
the  patient  with  a  post  between  his 
legs  (the  bed-post  is  generally  used) 
and  prising  the  head  of  the  femur 
outwards  by  crossing  the  foot  inwards. 
Or  the  Umb  may  be  flexed  upwards 
and  outwards,  and  the  head  of  the 
bone  dragged  or  jerked  directly  to- 
wards the  socket.  I  used  this  mani- 
pulation with  success  in  a  case  under 
my  care,  after  attempts  by  circumduction  inwards  had  failed.  The  patieut 
was  a  young  nmscular  man,  and  the  dislocation  had  only  occurred  au  hour 
or  two  preWously.  Having  failed  to  reduce  the  bone  by  the  method  figortud 
above,  I  stood  over  the  patient,  his  pelWs  being  steadied  by  assistants,  placed 
my  right  foot  on  the  horizontal  ramus  of  the  pubes,  and  dragged  the  flexed 
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thigh  directly  upwards  towards  the  acetabulum,  rotating  and  jerking  it,  in 
order  to  disengage  the  head  from  any  intervening  obstacles,  and  lift  it  over 
the  brim  of  the  acetabulum.  After  about  a  minute  of  this  manipulation  the 
head  returned  into  the  cavity. 

Bigelow  agrees  with  Sir  A.  Cooper  in  stating  that  in  the  manipulation  of 
reduction  the  obturator  may  be  converted  into  a  sciatic  dislocation,  but  he 
does  not  seem  to  see  any  disadvantage  in  this.  In  fact,  regarding  the  dorsal 
dislocation  (of  which  the  sciatic  is  a  variety)  as  one  easy  to  reduce,  he  recom- 
mends that  in  case  of  difficulty  in  reducing  the  obturator  dislocation  it  should 
he  converted  into  a  dorsal,  and  then  reduced  as  above. 

Bigelow  also  describes  several  other  methods  of  reducing  this  dislocation, 
wbicb  I  think  it  unnecessary  to  quote.  From  the  ease  with  which  the  few  cases 

of  obturator  dislocation  that  I  have  seen  have 
been  reduced  by  Cooper's  method,  I  should 
be  myself  disposed  to  have  recourse  to  it  when 
moderate  attempts  by  manipulation  in  the  vari- 
ous ways  above  described  had  failed. 

4.  The  last  of  the  four  regular  dislocations  of  .Dislocation 
the  hip  is  that  upon  the  pubes,  which,  however,  ^^^^ 
is  not  a  common  accident.  I  can  only  remember 
seeing  one  instance  of  it ;  and  Bigelow,  whose 
experience  of  these  accidents  appears  to  have 
been  large,  says  he  had  never  met  with  it  in  the 
living  body. 

It  seems  that  the  head  of  the  bone  may  he 
either  in  front  of  (and  more  or  less  upon)  the 
horizontal  ramus  of  the  pubes,  or  on  the  ilium 
below  the  anterior  inferior  spine ;  *  and  the  fur- 
ther inwards  the  head  of  the  bone  has  been 
thrown  the  further  outwards  must  the  lower 
part  of  the  limb  be  turned.     The  main  features 
of  this  dislocation  are  the  e version  of  the  foot, 
with  slight  shortening,  and  more  or  less  abduc- 
tion.    The  head  of  the  bone  being  very  readily 
felt  will  prevent  any  possibility  of  confounding 
this  injury   with   fracture  of  the  neck  of  the 
femur.     In  reference  to  the  Y-ligament,  the  dis- 
loratiou  would  be  described  as  above  the  ligament,  and  Bigelow  believes  that 
Jhf  eversion,  which  is  so  prominent  a  symptom  in  this  injury,  is  produced 
ptnly  by  the  tension  of  the  obturator  intemus  muscle,  but  mainly  by  that  of 
Uh"  ligament,  which  embraces  the  neck  of  the  bone. 

The  method  of  Sir  A.  Cooper  consists  in  drawing  the  dislocated  limb  down 
:n  hyper-extension,  so  as  to  disengage  it  from  the  pelvis,  and  then  by  passing  a 

•  The  reader  nmy  be  referred  to  an  interesting  paper  by  Mr.  Cadge  of  Norwich,  in  the 
•■•h  vc4.  of  the  'Med.-Chir.  Trans.*  which  contains  a  very  clear  description  and  a  representa^ 
»<m  «if  the  dii«eetion  of  a  case,  rendered  doubly  important  by  the  fact  that  its  symptoms 
r^-Uted  daring  life  by  the  younger  Travers  (in  the  20th  vol.  of  the  same  series),  and  that 
.'  I*  '|iK>t«d  in  one  of  the  editions  of  Sir  A.  Cooper's  great  work  (oth  ed.  p.  9o)  as  an  instance 
*  dnlftcBt'ion  on  the  pubes.  The  head  of  the  bone  lay,  however,  really  not  on  the  pubes  but 
-m  the  ilium,  occupying  the  interval  between  its  two  anterior  spinous  proceKses;  and  Mr. 
*  *d^  n£tn  to  four  other  cases,  two  of  them  verified  by  dissection,  where  the  head  of  the 
^  '*cr  was  in  this  position  ;  and  on  account  of  this  frequent  inaccuracy  (speaking  strictly)  of 
t..#  ordinary  nomenclature,  Mr.  Cadge  would  8ul>^»tituto  the  term  'dislocation  under  the 
:  roiml  arch  *  or  *  upwards  and  forwardis,'  which  would  no  doubt  be  more  correct. 

x2 
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towel  mider  the  upper  part  of  the  femur  the  head  of  the  bone  is  directed  towards 
the  acetabulum  and  Ufted  over  its  edge,  the  limb  being  rotated  inwordB  at  the 
same  time,  if  necessary,  by  grasping  the  knee  and  ankle. 

The  flexion  method  is  also  very  successful.  Under  chloroform  the  diffi- 
culty in  flexing  the  thigh  vill  be  overcome  by  drawing  the  bone  downwards, 
then  it  is  to  be  rotated  inwards  or  outwards,  and  directed  towards  its  place 
by  slight  rocking  movements ;  or  manipulation  differing  only  slightly  from 
that  employed  in  the  obturator  dislocation  may  be  used,  which  Professor 
Pirrie*  (who  had  two  successful  cases)  thus  describes :  '  Flex  the  thigh  on 
the  abdomen,  adduct,*  rotate  inwards,  and  bring  down  the  knee.'  Or  the 
dislocation  may  be  treated  by  extension  of  the  thigh,  with  counter- ex  tension 
by  the  heel  in  the  perinffium,  as  in  dislocation  of  the  humerus ;  and  during 
this  manoeuvre  Bigelow  recommends  to  bring  the  patient  into  a  sitthig  posture, 
press  the  foot  against  the  pubes,  and  rotate  inwards. 
UDanud  or  The  anomalous  dislocations  of  the  hip  on  record  have  by  this  time  become 

dialoM-       tolerably  numerous.     I  am  not  sure  that  a  description  of  them  would  be 
tiona.  worth  the  space  required.     The  one  which  is  of  most  consequence  is  that 


variety  of  the  dorsal  dislocation  in  which  the  hmb  is  everted,  called  in  Italy 
'  Monteggia's  dislocation,'  *  in  which  the  affected  limb  is  crossed  more  or  less 
over  the  other  and  rotated  considerably  outwards^tlie  head  of  the  bone  lits 
near  the  anterior  superior  spine  of  the  ilium,  and  the  trochanter  is  very  pro- 
minent. The  chief  element  in  the  production  of  this  dislocation  is.  as  Fabbri 
has  shown,  violent  rotation  of  the  flexed  thigh  outwards,  and  it  cau  be  reduced 
by  a  manoeuvre  not  very  dissimilar  to  the  reduction  of  the  dorsal  dislocation. 
The  limb  is  to  be  moderately  flexed,  slight  movements  of  internal  rotation 
and  '  wagging  '  movements  are  to  be  given  to  it,  and,  if  necessary,  the  head 
of  the  bone  is  at  the  same  time  to  be  directed  by  pressure  towards  th» 
acetabulum. 

'  •  PnDcipIes  and  Practice  of  Surgery.'  3rd  ed.  p.  426. 

>  Mr.  Stokes  (' Brit.  Med.  Joum.'  l)«c.  11.  1880)  disscuts  from  this  ruU.aad  Ixditvw  th&l 
aWuction  of  ibe  limh  is  preferablp.  He  jiivw  a  verj-  interesting  hiittorf  and  diMtertion  cf 
a  ciu*eiD  which  the  heud  uf  thelnne  van  dislocated  above  thfpulKB.  A  good  deal  of  difficulty 
vaa  I'XpeHenced  in  rednciri);  the  lUnlocat ion.  which  wan  at  len^h  effeclvd  at  a  KCood  Biltic;;. 
under  aiuevthtsia.  Iiy  abduction  of  the  Reiod  limb  and  rutatiun  iawardii,  which  brought  Ilic 
head  of  the  bone  into  Ihr  obturator  foramen,  from  whence  it  was  reducfd  by  eittnuil 
rotation.  The  patii-nt  diud  lory  soon  afterwards ;  and  it  w«s  then  found  that  the  head  of 
Ihe  bone  had  Uwn  diilooited  above  and  jiartiallj  behind  the  pubee.  There  was  in  thtK,  antt 
in  another  aum  which  Iiap)>eDed  a1>out  the  same  titne  under  Prof.  Bennett's  care,  an  atunr-p 
of  the  characteristic  inguinal  tumour,  in  consequence  of  the  sinking  of  the  head  of  the  boor 
into  the  iielris.     tit,  Stokes  propaNs  the  name  of  '  suprapuhic  dislocation '  for  this  injury. 

■  Fablm,  op.  cit,  p.  609.    Bigelow,  p.  92,     Morriti.  in  'Syst,  of  Surg.'  p.  I0T3. 
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Other  anomalous  dislocations  are  those  downwards,  in  which  the  head  of 
the  bone  has  passed  beyond  the  obturator  foramen  into  or  near  to  the  lesser 
sciatic  notch,'  backwards  and  downwards,^  where  it  is  lodged  between  the 
spine  of  the  ischimn  and  the  acetabulum ;  and  finally  that  in  which  the  head 
of  the  bone  is  thrown  forwards  into  the  perinaeum. 

Some  amount  of  fracture  of  the  acetabulum  tolerably  often,  as  it  seems, 
complicates  dislocation.  I  have  already  remarked  on  the  point  (p.  228),  and 
need  only  add  that  the  reality  of  the  injury  was  proved  by  dissection  in  Mr. 
Qoaiu's,  Mr.  Eve's,  and  other  cases,  as  well  as  by  almost  unmistakable  symp- 
toms in  many  which  have  not  been  dissected. 

Traumatic  dislocations  of  the  knee  are  as  rare  as  pathological  dislocations  Dislocation 
are  common — a  surprising  testimony  to  the  efficacy  of  the  mechanism  of  the  ^  ®  ®®- 
joint,  since  the  articular  surfaces  are  so  flat  and  so  little  adapted  in  shape  to 
each  other  that  we  should  have  expected  them  to  have  been  easily  displaced ; 
but  the  firm  capsule,  the  great  tendon  in  front  of  the  joint,  the  powerful  crucial 
ligaments,  and  the  strong  muscles  around  hold  these  large  flat  surfaces  so 
sorely  together  that  we  very  seldom  see  even  partial  dislocation,  and  complete 
didocations  are  amongst  the  rarest  accidents  in  surgery. 

The  usual  dislocation  is  a  partial  dislocation  laterally,  the  internal  articu- 
iar  snriace  of  the  tibia  being  thrown  on  to  the  external  condyle  of  the  femur, 
ur  vice  versd.  The  alteration  in  the  shape  of  the  limb  and  in  the  axis  of  its 
svo  parts  is  so  characteristic  that  the  injury  can  hardly  be  mistaken,  though, 
IS  Mr.  Holthouse  has  pointed  out,  a  separation  of  the  lower  epiphysis  of  the 
&mar  may  at  first  sight  present  some  resemblance  to  this  dislocation.  The 
disk)cation8  of  the  tibia  forwards  or  backwards  are  sometimes  complete ; 
indin  such  cases,  particularly  when  the  tibia  is  carried  forwards,  the  popliteal 
fHsels  may  be  so  stretched  by  the  projection  in  the  ham  that  gangrene  may 
Clique.    The  nature  of  the  injury  is  obvious. 

Reduction  in  all  these  injuries  is  generally  easy,  for  they  are  necessarily 
lecompanied  by  great  laceration  of  the  neighbouring  structures.  If  the  skin 
M  also  torn,  so  that  the  dislocation  is  compound,  amputation  will  be  the  safest 
course  under  ordinary  circumstances,  though  in  young  subjects  and  in  the 
■unpler  cases  the  surgeon  may  justifiably  make  an  attempt  to  preserve  the 
limb. 

The  patella  may  be  dislocated  on  to  either  condyle  of  the  femur,  an  acci-  Dislocation 
'lent  which  usually  occurs  from  a  blow  on  the  part,  as  from  a  fall  on  the  edge  ^^If^^ 
(if  the  bone,  but  sometimes  from  muscular  action  only.  The  patella  is  more 
commonly  thrown  on  to  the  outer  than  the  inner  condyle ;  in  fact,  it  is 
Uiieved  that  the  dislocation  inwards  is  only  possible  in  persons  whose  ligaments 
^Te  been  previously  relaxed.'  The  symptoms  when  the  dislocation  is  complete 
trie  characteristic ;  '  the  articular  surface  of  the  patella  rests  on  the  outer  side 
o(  the  condyle,  with  its  inner  margin  directed  forwards  ;  the  breadth  of  the 
knee  is  increased,  the  limb  is  slightly  flexed  and  fixed,  and  any  attempt  to  move 
i:  from  this  position  causes  great  pain.*  If  the  dislocation  is  incomplete — i.e. 
i  any  portion  of  the  articular  surface  of  the  patella  remains  in  contact  with 
the  trochlear  surface  of  the  femur — the  symptoms  are  less  marked,  though 
similar. 

In  order  to  reduce  the  dislocation  the  quadriceps  muscle  must  be  relaxed 

'  Lake,  '  Med.  Times  and  Oaz.'  June  2,  1858. 
'  Adani»,  *  Path.  Trans.'  vol.  zxi.  p.  305. 
»  fc5eo  'Syat.  of  Surg.'  3rd  ed.  vol.  i.  p.  1081. 
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by  flexiiig  the  thigh  on  the  pehis,  the  body  being  at  the  same  time  bent  for- 
wards. Then,  if  the  raised  edge  of  the  patella  be  depressed,  the  bone  will 
be  disengaged,  and  the  muscles  will  restore  it  to  the  natural  position.  The 
limb  should  be  placed  on  a  splint  for  two  or  three  weeks. 

Sometimes  the  patella  is  dislocated  edgeways,  either  its  outer  or  inner  edge 
being  buried  between  the  condyles  (usually  the  former,  according  to  Malgaigne ) . 
The  dislocation  is  the  result  of  direct  violence,  and  in  some  cases  much  diffi- 
culty has  been  found  in  reducing  it,  or  it  has  actually  remained  irreducible, 
in  consequence  of  some  interlocking  of  the  edge  of  the  bone  which  is  impacted 
in  the  in tercondyloid  notch. 

In  some  cases  the  usual  method  of  reduction  will  at  once  succeed.  If  not, 
chloroform  should  be  given  and  the  knee  flexed,  as  in  Mr.  Flower's  case.* 
The  di>nsion  of  the  ligamentum  patellae  has  even  been  resorted  to  unsuccesH- 
fully ;  and  in  cases  of  extreme  difficulty  it  might  be  worth  while  to  di\ide 
any  fibres  of  this  ligament,  or  of  the  capsule,  which  can  be  felt  on  the 
stretch ;  but  if  the  bone  be  then  irreducible,  it  would  be  better  to  leave 
it  alone  for  a  time,  and  if  the  joint  is  afterwards  the  seat  of  inflammation  or 
of  much  pain,  to  remove  it  either  by  excision  or  amputation. 

The  term  *  dislocation  of  the  patella  upwards  '  is  applied  to  cases  in  which 
the  ligamentum  patellns  has  been  torn  and  the  lateral  attachments  of  the 
patella  also  so  far  lacerated  as  to  permit  of  a  considerable  amount  of  displace- 
ment upwards.  The  hollow  presented  below  the  patella  by  the  torn  ligament 
and  the  exposure  of  the  trochlear  surface  of  the  femur  beneath  the  skin,  mark 
the  nature  of  the  injury.  The  treatment  is  the  same  as  for  fracture  of  tlie 
patella.  I  once  had  the  opportmiity  of  watching  a  case  for  some  time  in  which 
the  patient  obtained  almost,  if  not  quite,  complete  restoration  of  the  functions 
of  the  limb. 

The  semilunar  cartilages  are  apt  to  be  partially  dislocated  from  the  head  of 
the  tibia  by  slight  injuries,  such  as  a  stumble,  or  even  by  catching  the  toe  in 
the  bedclothes,  when  their  attachments  have  been  previously  stretched  by 
inflammation  of  the  joint,  and  their  own  substance  enlarged  so  as  to  increase 
their  prominence.  The  sj-mptoms  are  sudden  and  severe  pain  in  the  joint, 
which  remains  semiflexed  and  cannot  be  straightened,  with  some  syno\itis.  It 
will  be  remarked  that  these  symptoms  closely  resemble  those  of  loose  cartilage, 
and  it  seems  certain  that  many  of  the  cases  described  as  dislocation  of  the 
semilunar  cartilages  were  cases  of  loose  cartilage,  while  in  others  the  precise 
nature  of  the  injury  is  doubtful ;  but  in  the  well-marked  cases  in  which  the 
edge  of  the  interarticular  cartilage  has  been  felt  projecting,  and  the  appropriate 
manipulations  have  at  once  restored  the  motion  of  the  joint  at  the  same  time 
tliat  they  reduced  the  projection,  there  is  no  reason  to  doubt  the  diagnosis,  and 
there  are  two  dissected  specimens  on  record.'  The  necessary  manipulation 
consists  in  completely  flexing  the  knee  on  the  thigh,  which  can  be  done  gradu- 
ally, and  then  suddenly  extending  the  limb  fully.     As  this  may  be  otherwise 


*  III  this  CHHi.  the  |mt  el  hi  was  twist  e<l  on  its  longitudinal  axis,  with  it*  outor  ed^  |»ru- 
jcotiu^  forwards  under  the  ^kin,  and  ir.s  inner  etlge  buried  lietween  the  condyles  of  the  feiuur 
and  the  head  of  the  tiliia.  The  limb  wa.s  extended,  and  all  attempts  at  reduction  by  l»end- 
iug  the  knee,  manipulatini;  the  patella,  &c.,  produced  great  pain,  and  were  unarailiug  till 
chloroform  was  given,  wlien.  im  Wnding  the  knee,  the  l>one  directly  •«lip|)e«l  back  into  its  place. 
'Syj.t.  of  Surg.'  3nl.  ed.  vol.  i.  p.  1082. 

»  •  Fergu«*on,  *  Pmct.  Surg.'  6th  ed.  p.  323.  Sir  W.  Fergusson  does  not  say  which 
cartilage  was  dislocate<i.  (lodlee,  in  'Path.  Trans.'  xxxi.  240.  In  this  caae  it  wa»  the 
external  semilunar  cartihiKe  which  was  dinlocated. 
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iinposnble,  Mr.  S.  Smith  of  Leeds  '  recomiuenda  that  a,  few  feints  be  first  made 
by  extending  only  to  a  right  angle,  and  then,  when  the  patient  is  off  liis  gnard, 
performing  the  complete  extension.  If  this  plan  does  not  succeed,  the  limb 
may  be  bent  (onder  aoEesthesia,  if  thought  desirable),  and  an  assistant  having 
plac«d  his  arm  in  the  pophteal  space,  to  serve  as  a  fulcrum,  the  tibia  may  be 
drawn  downwards  as  far  as  passible  and  rotated  slightly.  At  the  same  time 
pressore  may  be  made  on  the  projecting  edge  of  the  cartilage  with  the  thumbs. 
If  the  reduction  is  successful,  the  patient,  who  could  not  move  bis  limb  before, 
can  at  once  walk  naturally. 

Diitlocation  of  the  head  of  the  fibula  is  illustrated  by  Boyer's  case,^  in  which   I 
(he  whole  bone  was  driven  upwards  and  dislocated  at  the  upper  tibiofibular  ^ 

.  joint  in  a  case  of  dislocation  of  ■ 

M  I  the  ankle.     Generally,  how-  ■" 

ever,  tliis  dislocation  is  a  con- 
sequence of  relaxation  of  the 
ligaments.  If  met  with  as  a 
substantive  injury  the  biceps 
is  to  be  relaxed  by  bending  the 
knee,  and  the  displaced  bone 
forced  downwsjds.  A  com- 
press is  then  to  be  firmly 
adapted  to  the  head  of  the 
bone  and  retained  there  by 
strapping,  while  the  knee  is 
to  be  placed  on  a  splint  for 
about  three  weeks. 

Dislocations  of  the  ankle  I 
occnr  in  four  different  direc-  * 
.  tions.  Arranged  in  the  order 
of  their  frequency,  these  dis- 
locations of  the  bones  of  the 
foot  are  outwards,  inwards, 
backwards, audforwards.  The 
only  one  which  is  at  all  com- 
mon is  the  dislocation  of  the 
foot  outwards,  which,  as  being 
always  accompanied  by  frac- 
ture of  the  fibula  above  the 
malleolus, iscalledPo/Cs/rac-  [ 
ture,  after  the  surgeon  who 
first  accurately  described  the 
injury.  The  fibula  is  frac- 
tured usuaUy  about  two  inches 
above  its  lower  end  ;  the  ill' 
temal  malleolus  is  prominent. 
0)^.  Attir  the  deltoid  ligament  being 
"'™'  ruptured ;    the  astragalus    is 

*p»rated  from  the  tibia,  and  the  sole  of  the  foot  everted.  \'ery  frequently, 
bowever  (in  fact.  I  think  usually),  the  malleolus  of  the  tibia  is  fractured 

Hilled  '  On  Inlernal  Ikraiigciuent  of  the  Knee-joint,'  '  Luno'I,' 
'■Mftl.  Chir'  vol.  iii.  !■.  883. 
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instead  of  the  ligament  being  raptured,  bo  that  the  ii^nry  does  not  correspond 
exactly  to  Pott's  description.  The  cause  of  the  accident  is  almost  always  a  fall 
on  the  foot,  in  which  it  is  twisted  outwards.  Reduction  is  usually  easy,  by 
grasping  the  foot  and  drawing  it  downwards  (the  gastrocnemius  ha\ing  been 
relaxed  by  bending  the  knee  and  extending  the  toes),  and  then  manipulating 
it  into  position.  If  pain  and  involuntary  action  of  the  gastrocnemius  oppose 
this  manoeuiTe,  an  anesthetic  must  be  given. 

Much  has  been  written  on  the  treatment  of  Pott's  fracture.  I  confess  that 
I  have  ne\'er  seen  a  case  which  required  any  other  treatment  than  an  ordinary 
fracture  of  the  leg  does — i.e.  either  side-splints  or  pasteboard  splints  for  about 
six  weeks ;  or,  if  the  swelling  and  inflammation  of  the  joint  are  considerable, 
treatment  with  the  part  exposed  in  a  fracture-box  at  first ;  but  cases  may  occur 
in  which  there  is  some  unusual  difficulty  in  keeping  the  foot  at  right  angles  to 
the  leg,  and  with  the  sole  level  (which  is  the  main  point  in  the  treatment  of 
this  injury),  and  then  it  may  be  necessary  to  adopt  one  of  the  methods  recom- 
mended by  Pott  or  Dupuytren,  for  which  see  p.  295. 

Somewhat  resembling  this  injury  is  the  combination  of  dislocation  of  the 
foot  outwards  with  fracture,  which  is  known  as  *  Dupuytren's  fracture.*  The 
foot  is  displaced  outwards  and  up- 
wards, the  fibula  is  fructured,  and  the 
tibio-fibular  ligament  torn  away,  or 
else  the  tibia  is  split  longitudinally 
and  its  fragment  displaced  along  with 
the  lower  fragment  of  the  fibul%.* 

The  dislocation  inwards  is  also 
often  accompanied  by  fracture  of  the 
tibia  and  possibly  of  the  fibula  also. 
It  is  caused  by  a  twist  of  the  foot  in 
the  opposite  direction,  and  requires 
merely  the  same  treatment  as  fracture 
of  the  leg,  after  the  parts  have  been 
carefully  reduced,  for  which  purpose 
antesthesia  may  be  necessary. 

Dislocation  of  the  foot  backwards 
occurs  occasionally  as  the  consequence 
of  a  violent  shock  on  the  fore  part  of 
the  foot,  or  a  fall  backwards  with  the 
foot  in  a  hole,  and,  like  other  disloca- 
tions of  the  foot,  is  often  compUcated 
with  fracture  of  the  malleoli.  The 
accident  is  easily  recognised  by  the 

shortening  of  the  dorsum  of  the  foot  and  the  relative  positions  of  the  leg  and 
heel  on  the  two  sides.  The  toes  are  generally  pouited  downwards.  Reduc- 
tion is  generally  easy,  but  the  tendo  Achillis,  according  to  Mr.  Bryant,  some- 
times requires  division  before  the  parts  can  be  kept  in  position.* 

The  opposite  dislocation— that  of  the  foot  forward— is  still  more  rare. 
The  heel  is,  of  course,  shortened  more  or  less  as  the  dislocation  is  more  or 
less  complete.  It  is  distinguished  from  fracture  low  down,  with  displacement, 
by  the  position  of  the  malleoli,  which  would,  of  course,  be  carried  away  with 
the  foot  in  fracture,  and,  therefore,  retain  their  natural  relation  to  the  heel ; 

'  *  Syst.  of  Sur^jr;  3rcl  ed.  vol.  i.  p.  1092, 

«  Bryant 8  'Surgery,'  vof.  ii.  p.  350.     Cock,  in  •  Guy's  Ho«p.  RejtorU/  1855. 


Fio.  147.    I>i«lociitlou  of  the  (uuC  iuwanla. 
After  Pirrie. 
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while  in  dislocation  they  would  be  nearer  to  the  heel  than  natural.  Bedue- 
tioQ  has  often  been  found  impossible,  but  the  section  of  the  tendo  Achillis  has 
been  knonni  to  fiacihtate  it.^ 

As  a  complication  of  severe  injuries  the  astragalus  may  be  driven  upwards 
between  the  tibia  and  fibula  ;  but  this  can  hardly  occur  without  considerable 
fracture  of  both  of  these  bones.  Still  a  true  dislocation  upwards  is  spoken  of 
bj  Fer^sson  and  Bryant,  and  Mr.  Morris  ^  describes  a  case  under  Mr.  De 
Morgan's  care  in  which  there  seems  to  have  been  no  evidence  of  fracture. 

When  these  dislocations  are  compound,  amputation  used  to  be  considered  Compound 
necessary,  till  Sir  A.  Cooper  showed  that  this  was  not  always  the  case.  It  tions. 
remains  true,  however,  that  it  is  very  frequently  the  safest  course,  though  in 
yoong  healthy  persons,  where  the  vessels  have  escaped  damage  and  there  are 
uo  other  serious  complications,  the  limb  and  the  joint  may  often  be  saved. 
Aniylosis  will  ensue,  but  the  increased  mobility  of  the  transverse  tarsal  joint 
will  in  a  great  measure  compensate  for  this.     In  other  cases,  where  there  is 

much  comminution,  the  surgeon  may 
remove  the  loosened  portions  of  bone,  or 
even  excise  the  whole  joint.^  When  the 
limb  is  to  be  saved  the  wound  must  be 
examined  and  cleansed,  and  then  care- 
fully closed  with  equable  and  gentle  pres- 
sure. Suppuration  should  be  watched 
for,  and  the  matter  evacuated  as  early  as 
possible,  and  such  general  treatment 
adopted  as  the  pain  or  fever  indicates. 
Secondary  amputation  not  unfrequently 
becomes  necessary. 

Dislocation   of   the    astragalus^    by  Dislocation 
which  is  meant  a  dislocation  of  that  bone,  tragJus. 
both  from  its  articulation  with  the  bones 
' '  149.  Purtui  dislocation  of  the  ostragahiB  of  tlio  leg  in  the  ankle-joiut,  and  from 

^rmfis;  the  pci0terlor  part  of  the  bone  is  still    .i  'xi     xi.  i    •  j  i     'j 

a  <xjQtw;t  with  the  arUcalar  inrface  of  the    tUOSe   With   the   OS    caiClS    and   SCaphOld, 

'^^Ttu  nmndcd  head  of  the  astngainB,  ^^  ^^^^  tarsus,  is  a  Very  sevcre  and  danger- 
!r2?S^",SLVe"S;i"o?'thS'g^^^  0^3  injury.     It  must  not  be  confounded 

*.The  external  malleolua,  which  remains  with  that  wllich  formS  the  SubjCCt  of  the 
» IwUion,  and  in  front  of  which  is  seen  the  ^,        j.  .         '^.  ^  ^, 

tfU'dlar  facet  corresponding  to  it  on  the  next    SectlOn,  VIZ.    the   OlSlOCatlOn  01    the 

■^tRM^ns  —  rrom   a   preparation   in   the  ,  i»    xv      ^     i.    i»  xu  a  i 

MuMiua  of  St.  George's  Hospital,    ser.  L  Dones  01  the  loot  trom  the  astragaius, 
***^**  the  subastragaloid  dislocation,  in  which 

Uie  ankle-joint  is  unaffected.  The  diagnosis  rests  upon  the  unnatural  rela- 
^i  between  the  head  or  other  projecting  part  of  the  displaced  astragalus 
^d  either  of  the  malleoli  which  may  be  perceptible.  Li  the  sub-astragaloid 
t^^location,  though  the  head  of  the  astragalus  is  unnaturally  prominent, 
•t  retains  its  natural  distance  from  the  malleoli ;  but  when  the  astragalus 
'« itself  dislocated,  in  whatever  direction  the  dislocation  may  have  been,  this 
measorement  is,  of  course,  altered. 

The  directions  in  which  the  astragalus  may  be  dislocated  are  forwards, 
backwards,  and  to  either  side,  the  latter  being  compound.     The  dislocation 


'  PoUod,  *Guy'»  Hosp.  ReporLs,'  1855.  -  SSyst.  of  Surg.'  3rd  ed.  vol.  i.  p.  1094. 

*  "^ee  a  »acce^ul  case  of  primary  excision  of  the  ankle  by  Mr.  H.  Jax,  in  '  Med.-Chir. 
^raii<  ToL  Ivii.  p.  137.  Since  the  publication  of  that  case  Mr.  Lee  has  performed  another 
»miiar  operation  at  St.  George's  Hospital 
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forwards  is  the  most  common  (Fig.  14B).  The  head  of  the  displaced  bone 
forms  a  considerable  prominence  on  the  dorsum  of  the  foot  far  in  front  of  its 
normal  position ;  one  or  other  malleolus  is  usually  buried  in  the  foot ;  the 
movements  of  the  ankle-joint  are  abohshed.  There  may  be  a  wound  exposing 
the  displaced  bone,  and  in  many  cases  a  fracture  co-exists  with  the  disloca- 
tion, so  that  strictly  only  a  portion  of  the  bone  is  dislocated.  The  part 
which  retains  its  natural  connections  is  generally  the  articulating  surface  of 
the  head. 

In  dislocation  of  the  astragalus  backwards  the  posterior  edge  of  the  bone 
presses  on  the  tendo  Achillis,  the  tibia  is  prominent  in  front,  and  the  anterior 
part  of  the  foot  appears  shortened.^ 

The  lateral  dislocations  are  complicated  with  laceration  of  the  skin,  and 
often  with  fracture  of  the  malleolus,  though  instances  are  recorded  in  which 
the  malleoli  have  been  proved  to  be  entire. 
Version  of  In  dislocations  described  as  forwards  or  backwards  there  is  almost  always 

galuii.  some  amount  of  twisting  or  rotation  of  the  bone.     And  cases  have  been  put 

on  record  in  which  without  any  absolute  dislocation  the  astragalus  is  tunie<l 
more  or  less  completely  on  its  own  axis,  whether  horizontal  or  vertical.  The 
latest  of  these  cases  is  that  related  by  Mr.  Barwell  in  the  66th  volume  of  the 
'  Med.-Chir.  Trans.,'  where  the  reader  will  find  references  to  the  few  others  on 
record.  In  Mr.  Barwell's  case  there  was  also  dislocation  of  the  foot  from  the 
astragalus,  and  a  wound  exposing  the  bone,  which  was  excised.  In  casen 
of  mere  version  of  the  astragalus  there  may  be  much  difficulty  in  forming  a 
diagnosis ;  but  if  the  nature  of  the  displacement  should  be  recognised,  the 
surgeon's  treatment  will  be  regulated  by  the  amount  of  concomitant  injur}-. 
Where,  as  in  Mr.  BarwelPs  case,  there  is  also  dislocation  of  the  foot,  and  the 
twisted  bone  is  exposed  by  a  wound,  I  cannot  doubt  that  excision  is  indicated. 
In  some  less  complicated  cases  it  might  be  possible  to  preserve  the  bone, 
whether  restored  or  no  to  its  normal  relations. 

Simple  dislocations  of  the  astragalus  ought  to  be  reduced  when  that  is 
possible.  An  ansesthetic  is  usually  required,  and  the  patient  should  be  brought 
fully  under  its  influence.  If  the  entire  bone  has  been  driven  forwards  out  of 
the  ankle-joint,  it  is  clear  that  the  contraction  of  the  muscles  forming  the 
tendo  Achillis  has  to  be  overcome  before  the  bones  of  the  foot  can  be  drawn 
away  from  the  tibia  and  fibula.  The  first  point,  therefore,  is  to  endeavour 
to  effect  this  by  bending  the  knee  and  exercising  steady  traction  on  the  foot, 
and  if  this  should  fail  and  the -tendon  is  felt  firmly  contracted,  to  dinde  it 
subcutaneously .  If  reduction  is  still  impossible,  careful  search  should  be  ma<lo 
for  the  anterior  tibial  tendon,  which  sometimes  slips  round  the  displaced  head 
of  the  bone  and  prevents  its  reduction.  If  this  or  any  other  tendon  can  be 
felt  on  the  stretch,  it  will  be  well  to  divide  them.  Finally,  on  the  failure  of 
all  such  efforts  the  case  is  to  be  left  alone.  Instances  have  occurred  in  which 
all  has  gone  on  well,  union  has  taken  place  between  the  displaced  astragalus 
and  the  parts  around  it,  and  the  patient  has  recovered  with  a  foot  lametl, 
indeed,  but  quite  useful.  Usually,  however,  matters  do  not  go  on  so  kindly. 
Either  suppuration  sets  in  or  else  (with  or  without  suppuration  and  diffusa 
inflammation)  gangrene  comes  on.  In  the  latter  case  amputation  should  be  at 
once  performed  as  low  down  as  is  consistent  with  di\iding  healthy  parts.  Iti 
cases  of  suppuration  unaccompanied  by  gangrene,  in  healthy  youthful  subjects 
the  bone  should  be  excised,  and  even  in  those  more  advanced  in  life  the  same 
course  is  perfectly  defensible.     A  free  incision  should  be  so  made  as  to  avoid 

»  li.  Phillijw.  in  *  Me.l.  (huette/  for  1834. 
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T  tibial  artery,  the  bone  abould  be  denuded  sufficiently  to  afford  a 
firm  grasp  for  the  lion-forceps,  bymeana  of  which  it  nhould  be  twisted  out  of 
its  bed,  any  remaining  attacliments  beiug  di\-ided,  and  care  being  taken  to 
tcoid  the  tendons,  vessels,  and  nerves,  Kecorery  is  marrellously  complete 
after  this  operation.  I  have  seen  patients  who  were  able  to  walk  almost  if  not 
ijuiui  as  well  and  as  for  as  before  the  injury. 

In  cases  of  compound  dislocation  the  choice  generally  lies  between  excision 
and  amputation,  the  surgeon  being  guided  by  the  amount  of  concomitant 
injur}',  and  by  tlie  state  of  health  and  age  of  the  patient.  There  are  even 
castas  ill  which  the  injury  to  the  surrounding  parts  is  slight  and  the  patient's 
coitdition  exceptionally  encouraging,  where  an  attempt  may  be  made  to  reduce 
tlie  bone  and  procure  its  consolidation  with  tlie  parts  around — in  which  case, 
ibongfa  the  movements  of  the  ankle  will  be  abolished,  the  foot  will  be  on  the 
i^ame  level  as  the  other. 
Such  an  attempt  to  save 
the  bone  could,  however, 
only  be  justifiable  in  the 
most  favourable  conditions 
of  age  and  health.  As  a 
general  rule  the  removal 
of  tlie  displaced  bone  is 
indicated. 

The  rest  of  the  foot  is  Sabs*™- 
sometimes  dislocated  from  ^I'^t^oD 
the  lower  surface  of  the 
astragalus,  an  injury  which 
was  at  first  confounded 
with  the  dislocation  of  the 
[  astragalus  itself,  and  which 
'  certainly  bears  a  good  deal 
I  of  resemblance  to  it,  both 
;  in  its  symptoms  and  treat- 
\  ment ;  but  as  the  anatomy 
[«p'LS'tMU?ucr's'"?^>io~4r'°  °^  *''^  injury  is  quite  dif- 
ferent, and  there  are  some 
iutportant  points  of  difference  in  its  surgical  msna<;ement,  it  is  necessary 
'<>  bear  the  difference  in  mind.  A  comparison  of  l''igB.  148  and  149  will 
nulce  it  clear  to  the  reader  at  once.  In  the  former  the  astragalus  has 
l*<-n  driven  in  great  part  out  of  the  box  formed  for  it  by  the  upper  artitu- 
Utions  of  the  ankle  above,  the  joint  surfaces  of  tlie  calcaneum  below,  and 
itisi  of  the  scaphoid  in  hunt.  h\  the  latter,  on  the  other  hand,  the  astra- 
nlus  retains  its  connection  with  the  bones  of  the  leg,  the  ankle-joint  is 
foit*  intact,  and  the  uijury  affects  only  the  astragalocalcanean  and  aslragalo- 
ftphoid  joints.  The  other  bones  of  the  foot  are,  in  fact,  driven  off  from  the 
lowtr  surface  and  head  of  the  astragalus.  Hence  the  term '  subastrat/aloid  dU- 
l'<ation ' — i.e.  dislocation  of  the  os  calcis  and  scaphoid  hones  from  the  astra- 
mills—which  is  now  usually  applied  to  the  injury.  The  main  diagnostic  sign, 
"  tiplained  in  the  previous  section,  is  that  the  distance  between  the  head  of 
ilie  astn^alus  and  the  malleoli  or  malleolus  is  normal.  This  can  always  be 
awcrtained ;  for  though  one  malleolus  may  be  buried  in  the  soft  parts,  the 
'■iliiT  is  thereby  rendered  prominent.' 

'  In  .  nb«  i|Uot«i  bj  Mr.  PollrKk.  froni   Sir  J,   Paecli  pmctirp,  it  i»  M.i.l :  '  Tht-ru  ww. 
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The  foot  is  displaced  usually  inwards  or  outwards,  the  sole  being  everted 
in  the  former  and  the  external  malleolus  buried,  and  vice  versd  in  the  latter 
form  of  dislocation.  In  the  dislocation  of  the  foot  outwards,  the  tibial  tendons 
being  displaced,  one  or  other  of  them  is  apt  to  slide  behind  the  head  of  the 
astragalus.  In  Fig.  149  it  is  the  tendon  of  the  tibialus  anticus  which  thus 
embraces  the  neck  of  the  bone ;  in  other  cases  it  has  been  that  of  the  tibialis 
posticus,  while  a  case  is  on  record*  in  which  reduction  could  not  be  effected 
until  both  these  tendons  had  been  divided. 

Subastragaloid  dislocation  of  the  foot  either  backwards  or  forwards  also 
takes  place,  the  latter  much  more  rarely,  as  it  seems :  or  displacement 
anteriorly  or  posteriorly  is  combined  with  the  lateral  dislocation.  This  was 
so  in  the  case  which  furnished  Fig.  149 — the  bones  of  the  foot  being  driven 
so  far  backwards  that  the  projecting  head  of  the  astragalus  rested  on  tlie 
cuneiform  bones,  and  its  calcanean  facets  on  the  cup-shaped  articulating 
surface  of  the  scaphoid. 

The  treatment  of  this  injury  will  depend,  in  the  first  place,  on  the  presence 
or  absence  of  laceration  of  the  skin,  or  of  extreme  contusion.  If  the  injury  be 
compound,  most  surgeons  hold  that  amputation  is  necessary.  There  are,  how- 
ever, cases  in  which  an  attempt  to  preserve  the  part  may  be  made,  such  cases 
being  those  in  which  the  wound  is  a  tolerably  clean  one,  the  soft  parts  little  in- 
jured, and  the  patient  young  and  in  good  health.  In  other  cases,  where  the 
astragalus  is  much  exposed,  or  somewhat  injured,  but  the  other  conditions  are 
favourable,  it  is  right  to  excise  the  astragalus.  But  in  the  majority  of  com- 
pound dislocations  the  better  course  appears  to  be  to  remove  the  foot,  which 
may  be  done  either  by  S3rme's  or  Pirogoff's  method,  or  by  the  subastragaloid 
amputation,  if  the  projecting  bone  be  uninjured. 

When  the  surgeon  determines  to  reduce  the  dislocation,  the  patient  should 
be  thoroughly  narcotised,  the  knee  bent  and  the  foot  extended,  so  as  to  relax 
the  gastrocnemius  as  much  as  possible,  and  attempts  made  to  manipulate  the 
parts  into  position.  This  will  often  succeed,  especially  when  tlie  foot  is  dis- 
located inwards  or  forwards.  But  if  the  tendo  Acliillis  is  much  stretched,  and 
all  attempts  at  reduction  increase  its  tension,  it  will  become  necessary  to  di>ide 
a  subcutaneously,  and  then  the  dislocation  inwards  will  probably  yield  to  the 
manipulation.  In  the  dislocation  outwards  the  tibial  tendons  should  next  be 
divided,  if  they  can  be  felt  on  the  stretch.  There  are,  perhaps,  cases  m  which 
these  tendons  may  require  division,  and  not  the  tendo  Achillis.  Finally,  on 
the  failure  of  these  measures  the  case  should  be  left  to  itself,  the  foot  bein^^ 
lightly  supported  on  a  splint,  and  cold  sedulously  applied  to  ward  off  inflamma- 
tion. On  the  first  appearance  or  threatening  of  active  inflammation  excision 
of  the  astragalus  should  be  performed,  otherwise  amputation  may  become 
necessary. 

Di-4ioca-  Dislocation  of  any  of  the  separate  bones  of  the  tarsus  is  an  accident  of 

tinuw^'  ^  *  doubtful  occurrence.     Such  accidents  have  been  described,  but  the  correctness 

ineUtamiA,  of  the  description  is  still  uncertain,  except  that  the  internal  cuneiform,  it  seems 

Ungea.*  certain,  is  sometimes  dislocated  along  with  the  first  metatarsal  bone.*  Disloca- 

nu  swelling  about  the  foot  or  ankle,  and  the  nature  of  the  injury  wa.s  wn  evident  &s  it  wonM 
have  Ik'ou  in  a  skeleton.  The  a^t radius  ytrim  felt  in  it«  normal  relation  to  th«>  tibia  and 
fibula; 

»  Quoted  by  Mr.  Polbx-k  in  '  Metb-Chir.  Trans/  vol.  xliii.  p.  66. 

-  I  would  refer  the  reader  to  Mr.  Morri>*s  esisay,  where  he  u-ill  find  a  ritmmi  of  ihr 
recorded  ca^es.     Mr.   Morris  admits   the  reality  of  dislocation  of  the  06  calci»  from  the 
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tions  of  the  metatarsus  affect  either  single  bones,  two  or  more,  or  finally  the 
%'hole  metatarsus.  Dr.  R.  W.  Smith  ^  has  recorded  two  cases  in  which  he 
found  old  dislocations  of  the  metatarsus  upwards,  and  has  figured  and  minutely 
described  the  appearances  both  before  and  after  dissection  ;  and  Dr.  Hitzig  has 
collected  twenty-nine  cases  of  various  dislocations  of  the  metatarsus,  in  sixteen 
of  which  the  whole  metatarsus  was  dislocated,  viz.  in  eleven  upwards,  in  one 
downwards,  in  three  outwards,  and  in  one  inwards.  Thus  the  dislocation  up- 
wards is  seen  to  be  by  far  the  most  common.^  These  injuries  are  usually 
caused,  according  to  Professor  Smith,  by  a  fall  or  leap  from  a  height,  but  may 
also  be  produced  by  a  weight  passing  over  the  foot.  The  symptoms  are  obvious  ; 
the  hinder  part  of  the  foot  and  the  ankle  are  natural ;  in  dislocations  of  single 
bones  or  of  part  of  the  metatarsus  the  toes  are  correspondingly  shortened,  and 
the  projection  of  the  displaced  bones  is  quite  perceptible  ;  in  the  dislocation 
of  the  whole  metatarsus  the  whole  foot  is  shortened  and  the  sole  rendered 
convex  instead  of  concave.  If  the  injury  is  recent,  extension  and  counter- 
extension  under  chloroform,  with  pressure  on  the  displaced  bones,  will  probably 
succeed  in  reducing  it ;  but  Hitzig  wisely  deprecates  too  violent  attempts  at 
reduction ;  and  the  accounts  of  several  cases  show  that  even  if  the  dislocation 
be  unreduced  the  foot  in  time  becomes  useful. 

The  toes  are  but  rarely  dislocated,  and  then  it  is  almost  always  the  first 
phalanx,  and  is  always  upwards.  The  great  toe  is  most  commonly  the  subject 
of  this  lesion,  and  when  it  is  so  the  same  difficulty  may  be  experienced  as  in  the 
thumb,  and  probably  from  the  same  cause.  As  the  injury  is  often  compound, 
there  would  be  no  hesitation  in  such  a  case  in  removing  the  head  of  the  bone  ; 
but  in  simple  dislocation,  if  there  were  much  difficulty  in  reducing  it,  it  would 
be  better  to  leave  it  alone.  Of  the  dislocation  of  the  second  row  of  phalanges 
Malgaigne  could  find  only  two  examples,  and  in  both  the  dislocation  was  com- 
pound and  was  reduced. 

•i^tngaluB  and  cuboid  bones,  and  also  dislocation  of  the  medio-tanal  joint,  of  which  latter, 
iodeed,  he  refers  to  a  dissected  specimen.     '  Syst.  of  Surg.'  3rd  ed.  vol.  i.  pp.  1103  et  sqq. 

•  *  On  Fractures  and  Dislocations,'  p.  224. 

*  *  Berlin.  Klin.  Wochenschrift.*  See  an  abstract  in  *  New.  Syd.  Soc.  Bienn.  Retr.*  1865-6, 
p.  273.  Three  cases  of  dislocation  of  the  fourth  metatarsal  bone  on  to  the  dorsal  surface 
ut  the  cuboid  wiU  be  found  in  the  '  Gaz.  des  Hop.'  Aug.  15, 1876. 
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CHAPTEE  XVI. 

GUNSHOT  WOUNDS. 

I  NEED  hardly  say  that  in  a  work  of  this  size,  intended  mainly  as  an  intro- 
duction to  the  practice  of  civil  life,  the  subject  of  gunshot  wounds  cannot 
be  treated  at  full.  Headers  who  wish  to  have  the  whole  subject  placed  before 
them  by  the  hand  of  a  master  will  consult  Mr.  Longmore's  '  Treatise  on 
Gunshot  Injuries.' 

Gunshot  wounds  are  defined  as  wounds  caused  by  missiles  projected  by  the 
force  of  an  explosion,  and  they  are  therefore  sometimes  divided  into  those 
which  are  direct^  i.e.  caused  by  a  body  which  (Uke  the  bullet  or  the  fragment  of 
a  gun  which  has  burst)  is  projected  by  the  force  of  the  explosion  itself ;  and 
indirect,  i.e.  caused  by  some  body  (such  as  a  splinter  or  a  fragment  of  a  wall) 
which  has  been  set  in  motion  by  the  projectile. 
Mode  of  Gunshot  wounds  are  lacerated  and  contused  in  the  highest  degree,  and 

iiDion.  therefore  are  commonly  followed  by  sloughing.  Dr.  Simon  of  Hostock  has, 
however,  recorded  some  instances  of  primary  union  after  such  injuries  ; '  and 
this  possibihty  of  primary  union  has  probably  been  increased  by  the  introduction 
of  the  '  modem  arms  of  precision,*  which  project  their  bullets  at  a  greatly 
increased  speed,  so  as  to  cut  through  the  tissues  more  like  a  knife  (a  result 
to  which  the  conical  shape  of  the  bullets  also  contributes),  instead  of  tearing 
and  contusing  them,  as  the  old  bullets  always  did,  since  these  latter  rapidly 
lost  their  velocity  as  tliey  traversed  the  tissues.  But  as  respects  the  fatality 
of  gunshot  injuries  any  slight  diminution  in  the  tendency  to  sloughing  in  the 
track  of  the  wound  which  may  be  occasioned  by  the  use  of  rifled  arms  is  far  more 
than  counterbalanced  by  the  great  increase  of  force  acquired  by  the  projectiles 
used  in  modem  warfare.  It  is  not  only  that  their  great  speed  enables  them  to 
pass  through  the  body  of  one  man  after  another  when  standing  in  a  mass — a 
result  to  which  their  lower  trajectory  also  much  contributes,  and  therefore  that 
they  cause  many  more  wounds  in  proportion  to  the  number  of  bullets  discharged 
— but  also  the  wounds  inflicted  on  each  individual  are  more  grave.  For  the 
old  round  bullets  used  to  be  constantly  deflected  by  the  edge  of  a  bone,  a  tense 
fascia,  a  muscle  suddenly  starting  into  action,  and  thus  the  subjacent  viscera 
often  escaped,  so  that  a  ball  might  enter  at  the  front  of  the  chest  and  pass  out 
at  the  back,  and  yet  the  track  might  be  entirely  outside  of  the  ribs.  No  such 
obstacles  avail  to  check  or  turn  aside  the  course  of  the  newly-invented  rifle- 
balls  ;  the  bones  are  shattered,  and  their  fragments  are  the  source  of  compli> 
cated  mischief ;  the  viscera  more  rarely  escape,  and  the  bullet  often  passes 
through  a  limb  thrown  in  front  of  the  body  into  the  trunk,  or  vice  versd.  The 
old  distinction  also  which  used  to  be  made  between  the  wounds  of  entrance 

»  'New  Syd.  Soc.  Bituuial  RelroHiHit/  1867-8,  p.  325.  'Deutwche  Kliuik,*  1867.  p.  261. 
Mr.  Longmore,  however,  in  his  recent  tre(itij»e  (p.  71).  ^aya  that  he  has  never  seen  a  giunshot 
wound,  orany  part  of  one,  heal  by  first  intention.  On  the  other  hand.  Prof.  Michel  of  Charleston, 
U.S.,  ha8  publiahed  in  the  '  Charleston  Medical  Journal,'  July  1875,  the  })articulan»  of  ei^ht 
c&Htf  in  which  i)rimary  union  occurred  along  the  whole  truok  of  the  wound.  In  fcuur  of  the^e 
casc«  the  wound  wad  superficial ;  but  in  the  other  four  it  was  deep,  and  in  throe  of  them  led 
down  to  a  fracture. 
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ably  and  My  discussed  in  Mr.  Loiigmore*s  article  in  the  *  System  of  Surgery  ; ' 
and  I  think  I  cannot  do   tetter  than  quote  his  conclusions,  as  follows :  ^ — 

'  1.  Trephining  with  a  view  to  prevent  anticipated  consequences  of  a 
gunshot  injury  of  the  head,  and  speculative  trephining  in  general,  are  not 
justifiable  operations.  Thus,  the  fact  of  there  being  a  fracture  and  the  bone 
being  depressed  is  not  of  itself  a  cause  for  trephining.  The  occurrence  of 
FTmptoms  of  compression,  of  epileptiform  convulsions,  or  of  paralysis,  shortly 
after  a  gunshot  injury,  does  not  justify  the  primary  use  of  the  trephine,  when 
the  local  condition  of  injury  is  concealed  from  view  and  uncertain.  Local 
treatment  and  general  remedies  should  be  employed  in  the  first  place,  and 
should  be  persevered  in  for  some  days,  or  even  for  two  or  three  weeks,  unless 
special  nrgency  arises,  before  trephining  is  employed. 

'  2.  When  there  is  clear  evidence  that  fragments  of  bone  have  been  forced 
down  so  as  to  penetrate  the  cerebral  substance — not  merely  that  they  are,  or 
appear  to  be,  lying  upon  the  dura  mater — and  when  they  cannot  be  removed 
by  simpler  means,  the  trephine  should  be  used  to  assist  in  their  extraction  as 
earlvas  practicable,  whether  symptoms  of  compression  or  irritation  are,  or  are 
Qot,  present.  This  applies  equally  to  projectiles  or  other  foreign  substances 
vhich  may  have  been  partly  forced  into  the  brain  substance  and  are  within  reach. 

'8.  When  a  patient  has  sustained  a  gunshot  fracture  of  the  cranium, 
iltbough  the  evidence  as  to  the  nature  of  the  injury  may  not  be  precise, 
i  it  may  reasonably  be  inferred  that  the  fracture  has  been  accompanied  with 
(iepression,  or  with  penetration  of  the  surface  of  the  brain,  and  the  existing 
^7mpto^)8  of  cerebral  compression  or  irritation  not  only  do  not  yield  not- 
^standing  the  continued  employment  of  remedies,  but  rather  show  a  ten- 
der to  become  worse,  or  the  symptoms  become  so  severe  that  extinction 
?f  life  seems  to  be  threatened,  trephining  is  justifiable  under  the  hope  that  it 
^j  be  the  means  of  arresting  or  removing  the  source  of  local  mischief,  and 
^  averting  the  threatened  fatal  consequences. 

'  4.  Lastly,  at  a  later  period,  after  gunshot  fracture  of  the  cranium  with  or 
^oot  distinct  evidence  of  penetration  of  the  dura  mater  or  brain,  if,  after 
a  considerable  period  of  convalescence,  grave  signs  of  cerebral  compression 
^'T  irritation  manifest  themselves,  and  these  become  more  and  more  inten- 
sified in  spite  of  other  methods  of  treatment,  then  the  trephine  should  be 
employed  in  the  hope  of  finding  the  source  of  compression  or  irritation 
tfjcaHged  and  within  reach  of  relief. 

*  5.  In  any  case  in  which  trephining  is  performed,  especially  in  cases  where 
-U  dora  mater  has  not  been  previously  exposed  by  the  injury,  -the  operation 
^oold  be  done  with  strictly  antiseptic  precautions  if  possible.  The  relative 
Junanity  from  irritation,  from  suppuration,  and  the  more  rapid  healing  of 
voonds  which  have  been  inflicted  in  opening  the  cranium  under  antiseptic 
imtantiona  when  contrasted  with  others  in  which  similar  treatment  has  not 
^<«n  adopted,  have  been  demonstrated  very  conclusively.' 

Gunshot  wounds  of  the  spine  are  usually  complicated  with  injury  of  other  of  the 
ptrtA,  and  the  mischief  to  the  column  and  cord  is  extensive  and  probably  fatal.  '*^^^' 
little  can,  therefore,  be  done  in  most  cases.  There  are,  however,  instances  of 
•W  impaction  of  a  bullet  in  or  near  the  laminie  in  which  much  good  has  been 
d^me  by  cutting  down  and  extracting  it,  so  that  in  any  case  where  there  is 
r«4iionable  ground  for  suspecting  that  the  bullet  has  lodged  in  an  accessible 
sitoation,  it  is  justifiable  to  cut  down  and  ascertain  whether  this  is  the  case  ; 

»  *  SyBt.  of  8urg.'  3rd  ed.  vol.  i.  p.  606. 
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sations  were  due  to  injury  of  the  brachial  plexus.*  Hemorrhage  is  not  a  pro- 
minent feature  of  gunshot  wounds.  The  main  vessels  very  often  escape  injury 
altogether,  even  in  wounds  directly  leading  down  to  their  course,  and  when 
they  are  hit  they  are  usually  so  contused  and  lacerated  that  they  do  not  bleed. 
But  to  this  there  are  of  course  many  exceptions,  and  there  is  an  impression 
(which  has  never  been  brought  to  proof)  that  death  on  a  field  of  battle  very 
frequently  occurs  from  wounds  of  the  large  vessels  of  the  thorax.  When  a 
limb  is  torn  ofif,  whether  by  cannon-shot  or  otherwise,  the  main  artery  is  gene- 
rally seen  pulsating  up  to  the  point  at  which  it  has  been  torn,  and  often  hang- 
ing beyond  the  surface  of  the  wound,  exactly  in  the  same  way  as  when  it  is 
drawn  out  of  a  stump  and  twisted.  Mr.  Longmore  says  that  hemorrhage, 
when  it  occurs,  much  aggravates  the  thirst  which  often  torments  men  who  are 
wounded  in  the  heat  of  action. 
Treatment.  In  the  treatment  of  gunshot  wounds  the  first  thing  is  to  get  the  patient  as 
soon  as  possible  into  a  place  of  security.  If  he  is  in  a  state  of  syncope  it  may 
be  proper  to  give  a  little  stimulant  at  once.  Some  extemporised  support 
should  be  arranged  for  a  fractured  limb ;  wounded  arteries  should  be  com- 
pressed or  tied,  if  they  are  exposed,  or  possibly  a  tourniquet  may  be  adjusted. 
When  all  this  is  arranged  he  is  to  be  removed  to  the  place  where  the  definite 
treatment  is  to  be  undertaken,  and  then  a  thorough  examination  is  made,  the 
object  of  that  examination  being  *  (1)  a  correct  knowledge  of  the  nature  and 
extent  of  the  wound,  (2)  removal  of  any  foreign  bodies  which  may  have  lodged, 
(8)  adjustment  of  lacerated  structures,  and  (4)  application  of  the  primary 
dressings*  (Longmore).  The  examination  is  most  easily  made  immediately 
after  the  injury,  since  then  sensibility  is  numbed,  and  there  is  less  swelling. 
The  patient  should  if  possible  be  put  in  the  attitude  in  which  he  was  when  he 
received  the  wound,  as  this  will  often  give  valuable  hints  as  to  the  possible 
course  and  place  of  lodgment  of  the  ball ;  his  clothes  should  be  carefdlly 
inspected,  in  order  to  see  whether  any  pieces  have  been  carried  in  with  the 
bullet,  and  the  track  should  be  attentively  examined  for  fragments  of  the 
clothes,  the  bullet,  splinters  from  it  or  from  the  bones,  and  any  other  foreign 
substance.  No  search,  however,  should  be  made  in  wounds  penetrating  the 
great  cavities  of  the  body.  The  skin  is  only  to  be  divided  when  such  division 
is  necessary  in  order  to  extract  bullets  or  fragments  of  shell  (of  which  very 
large  pieces  sometimes  pass  in  through  a  comparatively  small  wound),  or  to  tie 
vessels  or  replace  herniated  viscera.  The  old  plan  of  enlarging  the  orifices  of 
gunshot  wounds  to  obviate  retention  of  matter  is  quite  given  up. 

The  detection  of  a  bullet  or  lodged  foreign  body  is  by  no  means  easy. 
Fragments  of  clothes  can  hardly  be  detected  by  any  other  means  than  th« 
finger;  but  very  important  questions  sometimes  occur  (as  in  the  celebrated 


Fio.  150.    \iaatoii*«  pTDbc.    The  bulb  ftt  the  end  i»  of  whU«  c 

case  of  Garibaldi)  with  reference  to  the  detection  of  bullets.  It  is  for  such 
cases  as  the^e  that  the  various  instruments  enumerated  by  Mr.  Longmore* 
have  been  invented :  N^laton*s  test-probe,  in  which  a  small  nob  of  biscuit 
china  is  prepared  for  taking  an  impression  of  lead  or  rust,, on  being  rubbed 
against  a  leaden  or  iron  projectile ;  Lecompte's  *  stilet-pince,*  in  which  an 

»  *  Synt.  of  Surg/  3rd  wl.  vol  i.  p.  474. 

«  Ibid.  p.  4S1.    Gun«hot  Injtirice,  Sect.  VIII.  ch.  t. 
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jories  of  civil  life,  and  that  the  fragments  may  wound  vessels  or  be  driven 
into  the  long  even  when  the  bullet  itself  has  not  penetrated.  And  it  should 
also  be  remembered  that  without  penetration,  and  even  without  any  fracture 
of  the  ribs,  the  lung  may  be  more  or  less  bruised  or  lacerated. 

In  penetrating  wounds  the  chief  point  is  to  decide  whether  or  no  the  ^^J^^ 
long  has  been  injured.  The  symptoms  of  injury  of  the  lung  are  shock,  hsemor-  of  the  inn^. 
rhage  from  the  wound,  haemothorax,  hsemoptysis,  dyspnoea,  traumatopnoea, 
ind  emphysema.  These  symptoms  are  of  different  value  in  proving  the  point, 
and  any  of  them  may  be  present  in  cases  where  the  lung  is  not  wounded,  and 
absent  in  cases  where  it  is,  so  that  it  may  be  said  that  there  is  no  one 
symptom  which  is  absolutely  pathognomonic.  Yet  the  presence  of  all  of 
them,  or  of  the  great  majority,  or  of  the  leading  symptoms  in  a  very  high 
degree,  renders  it  extremely  probable  that  the  lung  is  wounded,  and  justifies 
the  surgeon  in  that  diagnosis. 

Shock  is  a  very  variable  symptom.    It  is  frequently  present  to  a  great  Shock  in 
extent  in  cases  where  no  serious  mischief  has  been  done,  and  it  has  been  ^eXng. 
often  found  absent  where  the  lungs  have  been  perforated.    Its  presence  could, 
therefore,  only  strengthen  a  diagnosis  which  has  been  formed  upon  more 
reliable  symptoms. 

Hamorrhage  from  the  wound,  if  abundant,  and  if  there  is  no  large  vessel  Bxtemai 
a^ar  in  the  parietes  (and  there  is  rarely  any  such  vessel),  must  come  either  rhag«  in 
from  the  lung  or  from  an  intercostal  or  internal  manmiary  artery  within  the  T®*?^  ^ 
chest.    The  direction  of  the  wound  and  the  result  of  introducing  a  small 
spatula  or  piece  of  card  (if  it  can  be  done  without  risk)  into  the  inside  of  the 
parietes  will  enable  the  surgeon  to  form  an  opinion  as  to  which  of  these  two 
IS  the  source  of  the  bleeding.     Still,  by  itself,  external  hsemorrhage  is  only 
one  of  the  minor  diagnostic  symptoms  of  wounded  lung. 

HcBtnothoraz,  if  considerable,  usually  comes  either  from  the  substance  or  Hnmo- 
the  root  of  the  lung — in  the  latter  case  it  is  almost  certainly  fatal,  and  in  the     ^'*^ 
former  very  often  is  so.     Still  a  good  deal  of  blood  may  pass  into  the  pleura 
trom  a  wound  of  the  intercostal  arteries  without  wound  of  the  lung,  so  that 
hemothorax  also  is  not  an  infallible  symptom. 

Hamoptysis  may  occur  frt>m  mere  bruising  of  the  lung  without  any  absolute  Haemo- 
penetration,  and  therefore  does  not  by  itself  prove  even  that  the  wound  has  ^"^ 
opened  the  chest.    But  if  haemoptysis  is  very  copious  it  renders  it  very  pro- 
Uble  that  the  lung  has  been  wounded ;  and  this  is  converted  almost  into  a 
certainty  if  the  blood  is  churned  up  together  with  air  into  an  abundant  pink 
&oth,  and  especially  if  a  similar  pink  froth  escapes  from  the  wound. 

Dytpnaa  is  a  very  variable  sign,  and  depends  in  a  great  measure  on  the  i^y^pna^- 
patxent*8  previous  condition  and  other  circumstances  which  it  is  hardly  possible 
U)  enumerate ;  and  it  is  often  present  in  mere  wounds  of  the  parietes. 

TraumatopnoDa,  or  the  passage  of  air  out  of  the   wound,  is  possible  Tniim«r 
Titliout  any  wound  of  the  lung ;  for  the  pleura  having  been  laid  open  the  ^''^'^ 
iir  may  pass  in  through  the  wound  as  the  parietes  recede  from  the  lung  in 
m^piration,  and  then  be  forced  out  again  as  they  descend  in  expiration.    It 
-^.  however,  a  symptom  which  must  always  excite  the  surgeon's  suspicion ; 
vA  it  proves,  at  any  rate,  that  the  wound  is  a  penetrating  one. 

Emphysema  is  rare  in  any  case,  since  the  wound  usually  allows  the  air  to  fimpby- 
pasA  freely  out  of  it,  but  otherwise  the  same  observations  apply  to  it  as  to  ^™^ 
tr&omatopnoea. 

From  this  it  will  be  seen  that  it  is  usually  possible  to  form  a  diagnosis  Treatment 
vhich,  if  not  mathematicaUy  certain,  yet  is  practically  sufficiently  accurate  to  of  the  long. 


822  GUNSHOT  WOUNDS 

nearer  the  ball  has  gone  to  the  known  course  of  a  large  vessel.  It  may  some- 
times be  advisable  under  such  circumstances  to  leave  a  tourniquet  loosely 
applied,  in  charge  of  the  attendant,  with  instructions  to  screw  it  down  if  the 
vessdi  should  begin  to  bleed.  If  haemorrhage  occurs,  no  time  should  be  lost  in 
cutting  down  on  the  artery  and  tying  it  above  and  below,  if  the  state  of  the 
part  admits.  Should  it  be  impossible  to  find  the  artery,  or  should  it  be  so 
disorganised  as  not  to  bear  a  ligature,  the  choice  lies  between  compression  in 
the  wound,  tying  the  trunk  artery  above,  and  amputation.  The  surgeon  would 
incline  to  the  first  alternative  in  all  ordinary  circumstances ;  but  if  local  pres- 
sure carefully  made  has  failed,  and  if  the  haemorrhage  is  urgent,  the  second 
alternative,  that  of  tying  the  main  artery  at  a  higher  point,  may  be  adopted 
in  the  upper  extremity  in  almost  all  circumstances,  and  in  the  lower  where 
gangrene  does  not  seem  imminent.  In  other  cases  it  would  be  better  to 
remove  the  limb. 
Gunshot  A  few  points  must  be  noticed  in  the  surgery  of  gunshot  wounds  in  each 

eiu!h°reKion  region  of  the  body  in  which  their  prognosis,  diagnosis,  or  treatment  differs  in 
ofthebodj.  some  respects  firom  that  of  the  ordinary  injuries  of  civil  life. 
Of  the  Gunshot  wounds  of  the  head  are  always  to  be  looked  on  with  grave  appre- 

head.  hension.    Even  simple  contusions  may  be  accompanied  by  fatal  injury  to  the 

brain,  and  many  histories  are  on  record  showing  the  rapidly  fatal  result  of 
drinking  or  excitement  after  injuries  which  had  not  been  Imown  to  involve  any 
deeper  mischief  than  a  mere  bruise  or  a  small  contused  wound  on  the  head. 
Such  is  the  case  quoted  by  Longmore,  from  the  surgical  history  of  the  Crimean 
campaign,  of  a  man  who  was  sent  home  from  the  Crimea  after  a  superficial 
wound  of  the  head,  and  in  whom,  after  a  drinking  bout,  coma  supervened, 
and  he  died  shortly  afterwards.  '  Post-mortem  examination  showed  traces  of 
inflammatory  action  in  the  dura  mater,  and  just  anterior  and  superior  to  the 
corpora  quadrigemina  was  a  tumour  the  size  of  a  walnut,  composed  of  organised 
fibrine  and  some  clotted  blood.'  In  this  case  the  existence  of  some  mischief 
was  suspected  in  consequence  of  persistent  headache,  on  account  of  which  the 
man  was  invalided ;  but  a  similar  result  has  been  known  to  take  place  without 
any  symptom  having  been  observed.  The  same  liability  to  remote  and 
unapparent  injury  of  the  brain  and  other  parts  renders  all  gunshot  wounds  of 
the  skull  more  serious  than  similar  injuries  are  in  civil  life.  Thus  fracture 
or  fissure  may  extend  beyond  the  part  struck,  or  the  internal  table  may  be 
fissured  and  driven  in  with  httle  or  no  apparent  injury  to  the  external,  or 
the  meningeal  vessels  or  the  brain  itself  may  be  lacerated.  Fractures  with 
depression  are  usually  fatal  unless  the  depression  is  very  slight,  since  the  brain 
is  generally  injured.  And  penetrating  wounds  of  the  brain  are  still  more  cer- 
tainly fatal.  Out  of  eighty-six  cases  recorded  in  the  history  of  the  Crimean 
war  none  survived.  Nevertheless  there  are  instances  of  recovery  in  which 
either  the  ball  has  passed  out  again  or  has  become  encysted  in  the  brain, 
though  in  the  latter  instance  it  may  set  up  secondary  inflanmiation  at  any 
subsequent  period. 

The  treatment  is  to  be  conducted  on  the  same  general  rules  as  in  other 
injuries  of  the  head.  In  men  previously  in  strong  health  both  the  general  and 
local  treatment  should  be  strictly  antiphlogistic.  Vena^section  is  of  the  greatest 
service  in  such  cases,  and  the  constant  application  of  cold  to  the  head,  strict 
rest  in  a  darkened  room,  and  low  diet,  are  also  undeniably  requisite.  Trephin- 
ing should,  as  a  general  rule,  be  avoided ;  at  least  this  seems  the  opinion  of 
the.  most  experienced  military  surgeons. 

The  reader  will  find  the  subject  of  trephining  in  injuries  of  the  head  most 
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ably  and  fully  discussed  in  Mr.  Longmore's  article  in  the  *  System  of  Surgery  ; ' 
and  I  think  I  cannot  do   tetter  than  quote  his  conclusions,  as  follows :  * — 

*  1.  Trephining  with  a  view  to  prevent  anticipated  consequences  of  a 
gimshot  injury  of  the  head,  and  speculative  trephining  in  general,  are  not 
justifiable  operations.  Thus,  the  fact  of  there  being  a  fracture  and  the  bone 
being  depressed  is  not  of  itself  a  cause  for  trephining.  The  occurrence  of 
symptoms  of  compression,  of  epileptiform  convulsions,  or  of  paralysis,  shortly 
^r  a  gunshot  injury,  does  not  justify  the  primary  use  of  the  trephine,  when 
the  local  condition  of  injury  is  concealed  from  view  and  uncertain.  Local 
treatment  and  general  remedies  should  be  employed  in  the  first  place,  and 
should  be  persevered  in  for  some  days,  or  even  for  two  or  three  weeks,  unless 
special  urgency  arises,  before  trephining  is  employed. 

'  2.  When  there  is  clear  evidence  that  fragments  of  bone  have  been  forced 
down  so  as  to  penetrate  the  cerebral  substance — not  merely  that  they  are,  or 
appear  to  be,  lying  upon  the  dura  mater — and  when  they  cannot  be  removed 
by  simpler  means,  the  trephine  should  be  used  to  assist  in  their  extraction  as 
early  as  practicable,  whether  symptoms  of  compression  or  irritation  are,  or  are 
not,  present.  This  applies  equally  to  projectiles  or  other  foreign  substances 
which  may  have  been  partly  forced  into  the  brain  substance  and  are  within  reach. 

'8.  When  a  patient  has  sustained  a  gunshot  fracture  of  the  cranium, 
although  the  evidence  as  to  the  nature  of  the  injury  may  not  be  precise, 
il  it  may  reasonably  be  inferred  that  the  fracture  has  been  accompanied  with 
depression,  or  with  penetration  of  the  surface  of  the  brain,  and  the  existing 
mnptoms  of  cerebral  compression  or  irritation  not  only  do  not  yield  not- 
withstanding the  continued  employment  of  remedies,  but  rather  show  a  ten- 
dency to  become  worse,  or  the  S3maptoms  become  so  severe  that  extinction 
of  life  seems  to  be  threatened,  trephining  is  justifiable  under  the  hope  that  it 
may  be  the  means  of  arresting  or  removing  the  source  of  local  mischief,  and 
^  averting  the  threatened  fatal  consequences. 

*  4.  Lastly,  at  a  later  period,  after  gunshot  fracture  of  the  cranium  with  or 
without  distinct  evidence  of  penetration  of  the  dura  mater  or  brain,  if,  after 
a  considerable  period  of  convalescence,  grave  signs  of  cerebral  compression 
f-T  irritation  manifest  themselves,  and  these  become  more  and  more  inten- 
yi&ed  in  spite  of  other  methods  of  treatment,  then  the  trephine  should  be 
employed  in  the  hope  of  finding  the  source  of  compression  or  irritation 
localised  and  within  reach  of  relief. 

'  5.  In  any  case  in  which  trephining  is  performed,  especially  in  cases  where 
the  dura  mater  has  not  been  previously  exposed  by  the  injury,  the  operation 
''hoold  be  done  with  strictly  antiseptic  precautions  if  possible.  The  relative 
immunity  from  irritation,  from  suppuration,  and  the  more  rapid  healing  of 
woondfl  which  have  been  inflicted  in  opening  the  cranium  under  antiseptic 
precautions  when  contrasted  with  others  in  which  similar  treatment  has  not 
be«n  adopted,  have  been  demonstrated  very  conclusively.' 

Gunshot  wounds  of  the  spine  are  usually  complicated  with  injury  of  other  Of  the 
parts,  and  the  mischief  to  the  column  and  cord  is  extensive  and  probably  fatal.  '*^'"^' 
Little  can,  therefore,  be  done  in  most  cases.  There  are,  however,  inst^ces  of 
the  impaction  of  a  bullet  in  or  near  the  laminae  in  which  much  good  has  been 
done  by  cutting  down  and  extracting  it,  so  that  in  any  case  where  there  is 
reasonable  ground  for  suspecting  that  the  bullet  has  lodged  in  an  accessible 
ntuation,  it  is  justifiable  to  cut  down  and  ascertain  whether  this  is  the  case  ; 

»  *  Sy»t.  of  Surg.*  3rd  ed.  vol.  i.  p.  606. 
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and  if  the  bullet  con  be  felt  impacted  near  the  spinous  process  or  laminae  its 
extraction  should  undoubtedly  be  attempted.  (See  Longmore,  op.  cit.  p.  509. ) 
A  case  occurred  some  years  ago  in  London  in  which  Mr.  Canton  succeeded 
in  removing  a  bullet  which  was  lodged  in  the  upper  part  of  the  spinal  colunm, 
and  the  patient  recovered.^  The  case  which  occurred  in  Dublin  some  years 
since  is  also  well  known,  in  which  Mr.  W.  Stokes  made  an  attempt  to  extract 
a  bullet  which  was  lodged  in  the  atlas.'  The  man  died,  and  the  treatment 
was  blamed,  but  most  unjustly,  as  there  is  no  doubt  that  such  an  attempt 
should  be  made  whenever  there  are  no  special  counter-indications. 

Of  the  face.  Gunshot  wounds  of  the  face  are  more  distressing  and  horrible  than  dan- 
gerous, that  is,  if  they  are  limited  to  the  face.  Large  parts  of  the  features 
maybe  shot  away  and  yet  the  patient  survive.  But  they  are  liable  to  be  com- 
plicated with  injury  to  the  skull,  pharynx,  larynx,  or  large  vessels,  which  may 
easily  cause  death  ;  and  there  are  often  very  distressing  though  not  fatal  con- 
sequences from  lesions  of  the  eyes  or  of  nerves,  ducts,  &c.  These  wounds  are 
also  peculiarly  liable  to  secondary  hsBmorrhage.  It  is  to  be  noted,  however, 
that  much  may  be  done  in  the  way  of  saving  deformity  by  replacing  parts, 
even  if  the  whole  of  the  part  replaced  may  not  preserve  its  vitality,  so 
that  an  amesthetic  should  be  administered,  the  torn  parts  replaced,  trimmed 
up  if  they  are  lacerated  beyond  all  hope  of  union,  and  sewn  together  as  neatly 
as  is  possible. 

Of  thf  In  gunshot  wounds  of  the  neck  the  large  vessels  often  escape  injury,  other- 

neck.  ^g^  ^^  ^^^^  terminates  fatally  at  once.    When  the  oesophagus  is  injured 

nothing  can  be  done  beyond  supporting  the  patient  with  nutrient  enemata, 
and  when  this  is  no  longer  possible  endeavouring  to  convey  food  into  the 
stomach  through  the  wound  till  the  latter  has  contracted  sufficiently  to  allow  a 
tube  to  be  passed  from  the  mouth.  Li  wounds  of  the  trachea  the  opportunity 
of  performing  tracheotomy  below  the  wound  is  sometimes,  though  rarely, 
obtained.  If,  however,  the  trachea  is  wounded,  but  there  are  no  indications  of 
portions  of  cartilage  or  foreign  bodies  being  in  the  trachea,  and  the  patient 
breathes  easily,  it  is  better  to  let  him  alone. 

The  great  nerves  at  the  root  of  the  neck  may  be  wounded  or  contused — 
and  I  have  already  alluded  to  a  case  of  wound  of  the  brachial  plexus — ^but 
little  can  be  done  in  the  way  of  treatment.  The  reader  is  referred  to  tlie 
section  on  Ikjubies  of  Nebves. 

or  the  Gunshot  wounds  of  the  chest  are  divided  into  penetrating  and  non- 

cMet^u  penetrating,  the  latter  being  those  in  which  the  serous  membranes  (pleur» 

or  pericardium)  are  not  opened,  and  the  former  where  they  are.  Again,  in 
penetrating  wounds  the  contained  viscera  may  be  injured  or  may  not.  Non- 
penetrating woimds  present  few  peculiarities.  It  may  be  noted  that  when 
the  ribs  are  fractured  such  fractures  are  more  comminuted  than  in  the  in- 

1  The  'Lancet,'  July  1S61.  In  this  case  (the  details  of  which  are  of  a  most  interesting 
nature)  the  bullet  had  been  fired  from  a  terj  short  distance,  and  struck  against  the  spinous  pro* 
cess,  or  some  part  of  the  arch,  of  one  of  the  highest  ceirieal  vertebre.  The  wounded  man  felt 
a  momentary  shock,  and  thought  himself  paralysed ;  but,  on  being  again  shot  bj  his  asaailant 
in  the  face,  and  losing  a  good  deal  of  blood,  his  powers  of  motion  retomed,  and  that  to  ao 
vigorous  a  degree  that  he  was  able  to  carry  out  successfully  a  dreadful  and  protracted 
struggle  for  his  life,  which  ended  in  the  death  of  his  assailant,  from  repeated  blows  on  th« 
head.  A  portion  of  bone  exfoliated  from  the  injured  yertebre ;  but  the  man  wcoyered 
completely.  •  *  Brit.  Med.  Journ.'  1871,  Tol.  ii.  p.  716. 
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juries  of  civil  life,  and  that  the  fragments  may  wound  vessels  or  be  driven 
into  the  lung  even  when  the  bullet  itself  has  not  penetrated.  And  it  should 
also  be  remembered  that  without  penetration,  and  even  without  any  fracture 
of  the  ribs,  the  lung  may  be  more  or  less  bruised  or  lacerated. 

In  penetrating  wounds  the  chief  point  is  to  decide  whether  or  no  the  ^5^*^^ 
lung  has  been  injured.  The  symptoms  of  injury  of  the  lung  are  shock,  haemor-  of  the  i\mg. 
rbage  from  the  wound,  hsemothorax,  haemoptysis,  dyspnoea,  traumatopnoea, 
and  emphysema.  These  symptoms  are  of  different  value  in  proving  the  point, 
and  any  of  them  may  be  present  in  cases  where  the  lung  is  not  wounded,  and 
absent  in  cases  where  it  is,  so  that  it  may  be  said  that  there  is  no  one 
symptom  which  is  absolutely  pathognomonic.  Yet  the  presence  of  all  of 
them,  or  of  the  great  majority,  or  of  the  leading  symptoms  in  a  very  high 
degree,  renders  it  extremely  probable  that  the  lung  is  wounded,  and  justifies 
the  surgeon  in  that  diagnosis. 

Shock  is  a  very  variable  symptom.    It  is  frequently  present  to  a  great  Shock  in 
extent  in  cases  where  no  serious  mischief  has  been  done,  and  it  has  been  ^eXng. 
often  found  absent  where  the  lungs  have  been  perforated.    Its  presence  could, 
therefore,  only  strengthen  a  diagnosis  which  has  been  formed  upon  more 
reliable  symptoms. 

E(zmorrhage  from  the  wound,  if  abundant,  and  if  there  is  no  large  vessel  External 
near  in  the  parietes  (and  there  is  rarely  any  such  vessel),  must  come  either  rhage  hi 
from  the  lung  or  from  an  intercostal  or  internal  mammary  artery  within  the  ^omd  of 
chest.    The  direction  of  the  wound  and  the  result  of  introducing  a  small 
spatula  or  piece  of  card  (if  it  can  be  done  without  risk)  into  the  inside  of  the 
parietes  will  enable  the  surgeon  to  form  an  opinion  as  to  which  of  these  two 
is  the  source  of  the  bleeding.     Still,  by  itself,  external  haemorrhage  is  only 
one  of  the  minor  diagnostic  symptoms  of  wounded  lung. 

Hamothorax,  if  considerable,  usually  comes  either  from  the  substance  or  Hiemo- 
the  root  of  the  lung — in  the  latter  case  it  is  almost  certainly  fatal,  and  in  the     ^"^ 
ftmner  very  often  is  so.     Still  a  good  deal  of  blood  may  pass  into  the  pleura 
from  a  wound  of  the  intercostal  arteries  without  wound  of  the  lung,  so  that 
hemothorax  also  is  not  an  infallible  symptom. 

Havnopiysis  may  occur  from  mere  bruising  of  the  lung  without  any  absolute  Hiemo- 
penetration,  and  therefore  does  not  by  itself  prove  even  that  the  wound  has  ^^^^ 
opened  the  chest.    But  if  haemoptysis  is  very  copious  it  renders  it  very  pro- 
bable that  the  lung  has  been  wounded ;  and  this  is  converted  almost  into  a 
eettainty  if  the  blood  is  churned  up  together  with  air  into  an  abundant  pink 
froth,  and  especially  if  a  similar  pink  froth  escapes  from  the  wound. 

DyspncML  is  a  very  variable  sign,  and  depends  in  a  great  measure  on  the  l^spnoB*. 
patient*B  previous  condition  and  other  circumstances  which  it  is  hardly  possible 
to  enumerate ;  and  it  is  often  present  in  mere  wounds  of  the  parietes. 

TraumatopfUBa,  or  the  passage  of  air  out  of  the  wound,  is  possible  Tramnar 
without  any  wound  of  the  lung ;  for  the  pleura  having  been  laid  open  the     '*"**' 
air  may  pass  in  through  the  wound  as  the  parietes  recede  from  the  lung  in 
inspiration,  and  then  be  forced  out  again  as  they  descend  in  expiration.    It 
a,  however,  a  symptom  which  must  always  excite  the  surgeon's  suspicion ; 
ftQd  it  proves,  at  any  rate,  that  the  wound  is  a  penetrating  one. 

Emphysema  is  rare  in  any  case,  since  the  wound  usually  allows  the  air  to  Emphy- 
pass  freely  out  of  it,  but  otherwise  the  same  observations  apply  to  it  as  to  *"** 
traomatopncea. 

From  this  it  will  be  seen  that  it  is  usually  possible  to  form  a  diagnosis  '^p^^^^ 
which,  if  not  mathematically  certain,  yet  is  practically  sufficiently  accurate  to  of  the  lung. 
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justify  prognosis  and  treatment.  As  to  the  former,  the  injury  is  a  very  dan- 
gerous but  not  an  absolutely  hopeless  one,  the  dangers  being  primarily  from 
haemorrhage  and  consequent  exhaustion  or  asphyxia,  and  secondarily  from 
inflammation.  It  is,  therefore,  to  the  avoidance  of  these  dangers  as  far  as 
possible  that  treatment  is  to  be  directed.  In  the  first  place,  collapse,  if  not 
so  profound  as  to  threaten  to  prove  fatal,  should  not  be  interfered  with,  as  it 
tends  to  check  bleeding  and  gives  time  for  clots  to  form.  Any  vessels  which 
may  be  accessible  must  be  tied.  Strict  quiet  must  be  enforced.  The  applica- 
tion of  cold  externally  may  be  useful.  Opium  should  be  administered  in  full 
doses,  and  internal  styptics  (such  as  gallic  acid  and  acetate  of  lead),  though 
little  to  be  reUed  upon,  may  possibly  be  of  service.  If  the  patient  is  strong 
enough  he  may  be  bled  to  syncope  from  a  large  openmg  in  the  vein  ('  pleno 
rivo*).  No  probing  or  meddlesome  searching  of  the  wound  is  in  the  least 
degree  justifiable,  but  foreign  bodies  which  are  accessible  must  be  carefully 
removed,  and  the  finger  may  be  cautiously  inserted  into  the  wound  to  re- 
place depressed  or  commiimted  fragments  of  bone,  when  there  is  good  reason 
to  believe  it  necessary.  The  patient  should  be  put  in  such  a  position  as  is 
easy  to  him  and  will  not  favour  the  gravitation  of  fluid  into  the  pleura ;  so 
that  he  is  usually  placed  on  or  incHning  to  the  injured  side ;  and  the  wound  is 
to  be  lightly  dressed.  The  practice  of  sealing  the  wound  with  a  view  of 
repressing  hsemorrhage  has  not  proved  successful.  If  blood  accumulates  in 
the  pleura  it  must  be  removed,  either  by  incision  or  by  tapping. 

Subsequently,  when  symptoms  of  pleuro-pneumonia  come  on,  the  main 
questions  of  treatment  are  as  to  the  administration  of  antimony  and  as  to 
venesection.  Antimony  often  afifbrds  great  relief  in  wounds  of  tlie  chest  when 
the  patient  is  strong  and  florid,  and  when  he  finds  a  difficulty  in  expectorating 
the  fluid  which  passes  into  the  bronchial  tubes.  If  given  it  should  be  in  small 
but  frequent  doses  (viz.  ni  v. :  x.  of  the  Vinum  Ant.  every  three  hours). 

The  use  of  bleeding  in  gunshot  wounds  of  the  lung  was  no  doubt  carried  to 
excess  by  Guthrie  and  the  older  surgeons,  yet  there  can  also  be  no  doubt  that 
it  often  affords  the  greatest  rehef  and  benefit  in  these  as  in  other  injuries  of  the 
chest.  It  may  be  used,  as  above  stated,  primarily  in  order  to  induce  artificial 
collapse,  though  this  is  rarely  done  in  the  present  day,  since  it  is  believed  that 
the  weakness  so  produced  renders  the  patient  less  able  to  bear  the  subsequent 
inflammation.  At  a  subsequent  period  venisection  to  a  moderate  amount  is 
indicated  when  the  dyspnoDa  is  in  excess  of  the  shock ;  that  is  to  say,  when  the 
patient  is  suflfering  much  from  oppression,  with  congested  tsLce  and  lips,  and  the 
pulse  is  firm  (still  more  when  it  is  hard),  he  will  derive  great  and  immediate 
relief  from  losing  about  10  oz.  of  blood,  and  in  all  probabihty  will  be  well  able 
to  bear  one  or  even  more  repetitions  of  the  bleeding.  But  when  the  face  is  pale 
and  the  pulse  small,  bleeding  will  probably  only  hasten  his  death. 

Gunshot  wounds  of  the  heart  do  not  differ  from  other  wounds  of  the  same 
organ,  except  in  their  even  more  certain  fatahty. 

Of  the  Wounds  of  the  abdomen,  like  those  of  the  chest,  are  divided  into  non-pene- 

A  men.  trating  and  penetrating.  Of  non-penetrating  wounds  nothing  need  be  said  here. 
In  penetrating  wounds  the  viscera  are  usually  injured,  and  some  collapse  is 
generally  present.  The  diagnosis  of  the  exact  nature  of  the  injury  is  not 
always  easy,  and  indeed  it  may  be  of  a  very  complicated  character,  the  bullet 
having  passed  through  several  viscera,  or  many  coils  of  intestine,  besides 
having  wounded  vessels  or  bones  in  its  course.  The  diagnosis  of  the  viscus 
injured  must  be  made  from  the  same  symptoms  as  in  other  wounds,  e.g.  the 
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iuematemeBifl  and  pain  in  taking  food  which  accompanies  wounds  of  *the 
stomach,  the  escape  of  feecal  matter  or  gas  in  injuries  of  the  intestines,  &c. 
Penetrating  wounds  of  the  abdomen  are  not  always  fatal ;  recovery  with  or 
without  fsBcal  fistula  sometimes  ensues.  In  shell- wounds  or  other  large  lacera- 
tions the  viscera  may  protrude,  either  uninjured  or  wounded.  In  the  former 
case  their  prompt  reduction  is  necessary.  If  wounded  intestine  protrudes  the 
surgeon  must  decide,  from  a  careful  examination  of  the  extent  and  nature  of  the 
wound,  whether  it  can  be  sewn  up  and  returned  with  any  prospect  of  success,  or 
whether  it  is  necessary  to  attach  it  to  the  wound  and  make  an  artificial  anus. 
In  wounds  where  the  intestine  is  opened,  but  does  not  protrude,  it  has  lately 
been  proposed  to  cut  down  on  the  seat  of  injury  by  enlarging  the  wound,  re- 
move the  bullet  or  any  foreign  substance,  and  deal  with  the  wounded  intestine 
according  to  circumstances.  This  suggestion  has  not,  as  far  as  I  know,  been 
acted  on  hitherto ;  and  it  seems  to  me  to  hold  out  little  prospect  of  success, 
especially  in  the  conditions  usually  met  with  in  warfeure ;  but  I  must  refer 
the  reader  to  Mr.  Longmore's  essay  (p.  586),  for  the  further  discussion  of  the 
topic.  Protrusion  of  the  solid  viscera  with  wound  hardly  occurs  except  in 
injuries  which  are  necessarily  fatal. 

The  diaphragm  may  be  perforated  by  a  wound,  and  phrenic  hernia  may 
be  thus  caused,  or  the  bullet  may  lodge  in  the  pleura,  in  which  it  may  roll 
about  loose.  Mr.  Guthrie  was  in  the  habit  of  teaching  that  in  such  cases 
the  proper  course  was  to  cut  into  the  pleural  cavity  in  the  last  intercostal 
Fpace  and  extract  the  ball ;  ^  but  no  case  in  which  that  operation  has  been 
performed  is  as  yet  on  record,  except  where  the  bullet  has  been  felt ;  nor 
does  it  seem  that  the  diagnosis  is  quite  so  certain  as  would  be  required  for 
BO  grave  an  undertaking.  In  some  cases  the  irritation  of  the  foreign  body 
lying  on  the  diaphragm  has  led  to  constant  and  spasmodic  cough,  but  in 
others  no  such  sign  of  the  presence  of  the  bullet  has  been  observed,^  and  I 
think  no  one  would  now  consider  himself  justified  in  cutting  down  in  search 
of  a  bullet  in  the  pleural  cavity  unless  he  had  felt  it. 

A  perforating  wound  in  the  hypogastrium  may  involve  the  bladder.    The  Wounds  of 
bladder  may  be  reached  either  from  above  the  pubes,  through  the  peritonasum,  g^t^m] 
or  below  the  reflection  of  that  membrane  or  through  the  perinBBum.    It  may  perinaBoni, 
even  be  reached  in  the  female  through  the  vagina*  without  any  serious  injury  wgaST* 
to  the  soft  parts,  and  it  would  be  possible  that  it  should  be  wounded  in  the 
male  from  the  rectum,^  though  in  such  a  case  the  pennasum  or  ischiorectal 
Ibesa  must  be  also  injured.  If  the  ball,  or  a  portion  of  the  clothes,  should  re- 
main in  the  bladder,  the  usual  symptoms  of  foreign  body  or  stone  will  follow, 
and  the  usual  operation  has  often  been  performed  with  success.'  A  wound  of 
the  bladder  through  the  peritonaeum  will,  ia  all  probability,  prove  fatal ;  but 
recovery  has  often  been  recorded  in  wounds  which  were  therefore  assumed  not 

*  Guthrie's  *  Commentaries/  1866,  pp.  491--497. 

«  iSee  the  ease  of  Thain,  related  by  Mr.  Poland  in  *  Syst.  of  Surg.'  vol.  i.  p.  836,  3rd  ed. 
'  Emmet,  on  '  Vesicoyaginal  Fistula/  p.  221. 

*  There  is  a  striking  case  described  by  Sir  Prescott  Hewett  in  the '  Path.  Trans/  vol.  i.  p.  162, 
ud  of  whidi  a  preparation  is  preserved  in  the  Museum  of  St.  George's  Hospital,  Ser.  ix. 
Xo.  36,  c^  wound  of  the  bladder  through  the  rectum  by  the  broken  upright  of  a  chair,  on 
vfaicb  the  patient  fell.  There  is  no  reason  why  a  bullet  should  not  pass  in  the  same  direction, 
tboogh  I  am  not  able  to  refer  to  a  recorded  case. 

*  Mr.  Dixon  gaye,  in  the  23rd  vol.  of  the  '  Med.-Chir.  Trans.'  references  to  fifteen  cases 
in  which  this  operation  had  been  performed,  and  with  success  in  a  very  large  proportion  of 
tbem.  He  also  mentions  one  in  which  a  small  bullet  which  had  passed  into  the  bladder  was 
Toided  by  the  urethra. 
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to  have  implicated  that  membrane.  The  nee  of  the  catheter  in  penetrating 
wounds  of  the  bladder  is  generally  indicated,  nnleaa  the  external  woond  is  free 
enough  to  provide  complete  exit  for  the  urine.  Whether  the  catheter  shonld 
be  left  in  or  no  will  depend  on  circnmatancea,  each  as  the  ease  or  difficnlty  of 
its  introduction,  and  the  irritation  which  it  causes ;  but  it  mnet,  at  any  rate, 
be  Qsed  often  enough  to  prevent  any  dietendon  of  the  bladder,  unless  the 
patient  can  pass  water  himself,  which  is  rarely  the  case.  If  any  foreign  body 
is  felt  in  the  bladder  its  immediate  extraction  is  imperative. 

Wounds  of  the  penis,  scrotnm,  and  testicles  are  rare  as  iincomplicatecl 
injuries,  and  those  of  the  external  parts  in  the  female  almost  unknown.  Their 
treatment  involves  no  special  points. 

Gunshot  wounds  of  the  extremities  need  only  be  noticed  here  when  com- 
plicated with  lesions  of  bone,  or  presenting  some  other  peculiarity.    The 


the  aterbk*)  la 


general  roles  of  surgery  are  only  modified  in  these  ii^uries  by  the  extensive 
splintering  of  the  bone  which  bullets,  and  especially  the  conical  bullets, 
cause,  and  the  osteomyelitis  which  is  so  hbely  to  follow,'  by  the  consefjuences 
of  the  sloughing  which  almost  always  follows  gunshot  wounds,  and  by  the 
circumstances  under  which  the  great  majority  of  tliese  injuries  are  treated.  All 
these  peculiarities  are  very  unfavourable  for  the  success  of  excision,  in  com- 
parison with  amputation,  in  the  lower  extremity.  For  the  success  of  excisiou 
of  the  hip  and  the  knee  it  seems  essential  that  the  bone  exposed  should  be  on- 
injured,  tlie  soft  parts  predisposed  to  healthy  action,  and,  above  all,  that  the 

'  FigH.  Ii92,  153,  are  intrrextlng  eiamplM  of  Ibe  great  BfiUntoring  and  ezIennTS  iiylirj 
vhich  cunoiilul  ItalUu  iuflict  on  tlie  booia,  as  coot ranlcit  iriLb  )ho  more  limited  offed*  of 
round  liulleti.  Thry  abo  i>hoT  emidilioDH  of  the  nrticiiUtitig  ond  appropriate  for  eiriidoa, 
Bl  ImuI  in  tbo  upper  eiirFmity.  It  neemn  douliiful  vhoihcr  excision  of  tho  knee  could  tw 
pnctiiicd  ■um-MfuUj'  If  the  \i>nc  irrrr  i^linri-ml  as  in.  Fig.  163  ;  but  it  tnighl  be  Trntimd 
on  if  a  tiullft  wen  lod^rud  in  thi'  hmd  of  the  tibia  or  in  ihc  frmnr,  and  Ihv  Lone  »crc  not 
■plinleml,  ai  in  Fig,  153. 
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patient  should  be  left  andistnibed  for  a  long  period.  None  of  these  things  are 
BO  eesentUl  in  excidon  of  the  shoulder  or  elbow.  Accordingly,  we  find  that 
the  two  latter  operations  were  brongbt  into  general  acceptance  mainly  in  con- 
^aeuoe  of  their  BQCcesa  in  warfare,*  while  the  excisions  of  the  hip  and  knee, 
although  they  have  aometimea  succeeded  in  war,  can  count  very  few  saccesses 
either  in  these  or  in  any  other  primary  injuries.  This  well-known  fact  makes 
I  great  distinction  in  the  soi^ery  of  gunshot  injuries  in  the  upper  and  lower 


The  following  are,  I  believe,  the  main  maxims  of  practice  in  gunshot 
iDJuries  of  the  extremities :  * — 

I.  In  the  upper  extremity, — If  the  lesion  of  the  soft  parts  does  not  seem  too 
tritensive  do  not  ampntate.  Do  not  perform  any  formal  excision  unless  the 
sboalder  or  elbow  is  opened,  but  remove  loose  fragments  of  bone,  provide  free 
eiit  for  diBchai^B,  and  put  the  parts  in  a  fovonrable  position  for  union.     In 


id  B  tboir  (ha  iHid  of  ■  hnnKnu  irhlch  hu  bMn  atrnck  bra  nmitd  bull  In  amAj thf  idf nUcal 
««uvucfa  thnnii«iB«n  npiwnlediii  Fig.  lit  luwbeeD  (truck.  The  nmnd  ball,  like  the  connldil,  tau 
KbOFitt«R4  to  ft  flutaooe  cortapDadlDjt  nitb  Ita  own  d«ptb,  lu  aurhoe  being  oa  a  lore!  vltb  that  of  tbv 
irmiadbiit  boM.    AHbongh  th«  bml  it  the  bone  hu  been  greatly  >)utttereil.u  shown  Id  >,the  rending 

•<jn  (mt  L-)  wlUuDt  croilng  ■  ilngle  flHare,  ind  thli  notwUhitandlng  tlie  operatlan  hu  been  performed 
-wnwlitt  oeanr  tu  th»  neck  of  the  bone  lh«o  In  the  piemding  iniiteii™.  The  flgurei  reprewnt  In 
»>nniUaBi.  No*.  1,«M  r  ud  t.K<  o,  In  the  XuKiiai  of  the  So^kI  Oallem  of  Burgeom.  ud  ue  tskea  rrom 
>rit.  St  Ouxt.'  Ird  ed.  toL  L  p.  M7. 

iLjuriea  of  the  shoulder  and  elbow,  however,  the  patient  has  a  better  chance  of 
1  luelnl  limb  if  the  usual  amount  of  bone  be  removed  by  excision ;  and  the 
niennon  of  fissures  into  the  shaft  of  the  humerus,  or  into  the  bones  of  the 
(rEarm.  does  not  greatly  prej  udice  the  chances  of  the  patient's  recovery,  though 
^':  the  case  of  the  shoulder  the  frequency  of  injuries  to  the  scapula  or  axillary 
it^nels  and  nerves  is  certainly  a  formidable  compUcation.  When,  however, 
*loQg  with  grave  injuries  to  the  soft  parts,  or  witli  comminuted  fracture, 

'  The  nocesB  of  BaroD  Iaitcj  in  eicinni;  the  shoulder  in  the  VBr«  of  the  Republic  and 
'-Tipirr  vBa  one  of  the  Bnt  coiuH  of  the  reception  of  that  operation  ;  while  the  sueecse  of 
t*ra»n:h  in  eirising  the  elbow  in  the  war  in  Schleawig-Hol stein,  though  Iws  filriking  from 
' '  I  I'otiil  eireamitancee,  and  although  the  operatiuD  waa  already  a  recoiTed  one,  did  much 
'■■  I'mjagate  and  extend  its  nae. 

*  II  is  aaramed  that  the  nmsl  ralea  of  practice  have  been  carried  out,  and  foreign  bodies 
^  }'>imble'Tnno(ed. 
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the  main  vessels  or  nerves  or  both  are  wounded,  it  is  usoally  more  prudent  to 
amputate.  Yet  even  in  some  cases  of  wound  of  the  main  artery  in  the  upper 
extremity  complicated  with  fracture,  if  free  from  other  complications,  and 
in  a  young  and  healthy  subject,  the  attempt  to  save  the  limb  may  be  made. 

II.  In  the  lower  extremity  gunshot  fractures  involving  the  hip-joint  or  the 
upper  tliird  of  the  femur  are  usually  fatal,  however  treated.  Primary  ampu- 
tation is  so  fatal  in  these  cases  that  it  is  almost  abandoned.  Several  cases  have 
recovered  under  strictly  conservative  treatment ;  a  few  cases  of  successful 
excision  are  on  record ;  and  secondary  amputation  has  been  decidedly  more 
successful  than  primary.  The  surgeon  must  use  his  own  discretion  in  each 
case,  but  all  surgeons  nowadays  have  a  well-founded  horror  of  primary  am- 
putation at  the  hip,  believing  that  the  operation  is  almost  necessarily  fatal, 
while  the  injury  is  not  so.^ 

In  gunshot  fracture  of  the  lower  part  of  the  femur  amputation  is  the  rule* 
Gases  have  also  been  treated,  when  free  from  any  other  complications,  on  the 
conservative  method,  all  comminuted  portions  being  removed,  and  the  parts 
put  up  in  the  best  apparatus  which  circumstances  permitted  the  surgeon  to 
make ;  but  it  seems  the  opinion  of  the  most  experienced  military  surgeons, 
that  in  the  general  run  of  cases  amputation  is  the  best  course,  though  in 
special  instances  the  attempt  to  save  the  limb  may  justifiably  be  made. 

When  a  bullet  lodges  in  the  knee-joint,  or  passes  through  the  joint  splinter- 
ing the  bones  yet  not  producing  any  further  discoverable  lesion,  excision  may 
be  resorted  to.  But  hitherto  it  must  be  admitted  that  the  attempt  has 
led  to  disappointment,  or  in  plainer  terms  to  loss  of  life,'  and  that  amputation 
is  a  far  safer  practice.  In  the  rare  cases  of  such  accidents  occurring  in  civil 
life  at  an  early  age,  and  with  all  the  necessary  appliances  for  undisturbed 
treatment,  it  may  be  justifiable  (though  it  is  certainly  rather  doubtful  practice ) 
to  risk  excision ;  but  in  common  military  practice  no  doubt  can  be  entertained 
that  until  we  possess  some  more  successful  method  of  practising  excision  the 

'  Mr.  LoDgmore  thus  sums  up  the  ezperienoe  of  military  surgery  hitherto  in  respect  to 
amput&tion  at  the  hip.  '  During  the  late  var  in  the  United  States  there  occurred  62 
authenticated  hip-joint  amputations,  40  in  the  United  States'  armies,  and  22  in  the  Confederate 
armies.  These  have  been  divided  in  the  history  given  of  them  into  four  categories:  primary 
operations,  on  the  field  itself  or  within  24  hours  of  the  wound ;  intermediate,  from  1  to  28 
days  after ;  secondary,  at  various  dates,  but  all  subsequent  to  28  days ;  and  re-emputatioa<*, 
or  cases  in  which  there  had  been  a  previous  amputation  farther^away  from  the  trunk.  Dr. 
Otis  has  collected  from  all  other  sources  121  recorded  instances  of  amputation  at  the  hi{>- 
joint  for  gunshot  injuries,  making,  with  the  62  American  cases,  a  total  of  183  operations 
being  all  that  were  known  of  up  to  1869.  Of  this  number,  79  were  primary  operations 
with  ooly  1  recovery,  or  a  mortality  of  98*68  per  cent. ;  76  intermediate,  with  6  recovcrit*,  a 
mortality  of  92*10  per  cent. ;  20  secondary,  with  7  recoveries,  a  mortality  of  66  per  cent. ; 
and  8  were  rc-amputations,  with  4  recoveries,  a  mortality  of  60  per  cent.  Eegarding  all  the 
183  hip-joint  amputations  together,  with  18  recoveries,  the  mortality  ratio  is  90*9  per  crnt. 
The  accumulated  experience  thus  gained  indicates  that  this  formidable  operation  shouUl  }nf 
confined  to  cases  which  are  entirely  hopeless  without  it,  to  injuries  in  which  the  damage  done 
by  the  shot  is  not  confined  to  the  joint  or  upper  part  of  the  femur  in  which  resection  could 
l)e  employed,  but  is  accompanied  with  laceration  of  the  femoral  vessels  or  other  injuries  to 
the  extremity  of  so  extensive  and  serious  a  nature  as  to  leave  no  other  surgical  res^turw 
available.  It  also  confirms  the  conclusion  which  had  generally  been  arrived  at  Ufore 
the  United  States'  war:  that  as  a  secondary  operation,  for  the  rosulta  of  inflammatory 
necrosis  after  gunshot  injuries  or  after  previous  amputations  in  the  shaft,  the  risk  i»  lt-<i» 
than  it  is  in  the  cases  where  it  is  performed  as  a  primary  amputation.  *  Syst,  of  Surg.'  3rd  e«l. 
vol.  i.  p.  659. 

■  In  the  American  Surgeon-General's  report  it  is  stated  that  out  of  eleven  rwections  t»f 
the  knee  all  but  two  terminated  fatally,  and  a  doubt  is  expressed  of  the  reality  of  recovery 
in  one  of  the  remaining  two. 
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8mgeon*8  duty  is  to  amputate.  There  are,  however,  cases  in  which  the  sur- 
geon may  very  reasonably  attempt  the  entire  preservation  of  the  limb,  giving 
exit  to  matter  and  loose  fragments  as  they  present.  Langenbeck  believes,  and 
I  have  no  doubt  with  good  reason,  that  the  success  of  such  attempts  would 
be  much  favoured  by  putting  up  the  limb  at  once  in  a  well-fitting  case  of 
plaster  of  Paris. 

In  gunshot  injuries  of  the  leg  the  Umb  may  often  be  saved,  and  in  many 
of  these  cases  the  resection  of  the  comminuted  bones,  and  possibly  of  the 
portion  of  the  shaft  around  them,  may  be  advisable.  The  same  observations 
apply  to  those  injuries  in  which  the  ankle  has  been  laid  open.  In  such  cases 
the  removal  of  comjninuted  portions  of  bone  is  often  spoken  of  as  an  '  ex- 
cision of  the  ankle,'  and  if  the  term  be  admitted  the  operation  may  be  said 
to  be  a  successful  one.  Langenbeck  is  the  chief  authority  in  recommending 
excision  of  the  ankle  in  mihtary  surgery,  having  operated  five  times  in  the 
Schleswig-Holstein  war  of  1864,  and  eleven  times  in  the  Austro-Prussian  war 
of  1866,  with  thirteen  successes  and  three  deaths.  In  all  the  cases  the 
periosteum  was  preserved  as  far  as  possible,  and  the  limb  put  up  in  a  plaster- 
of-Paris  splint  at  once.  But  the  operation  differs  from  the  ordinary  excision 
of  the  ankle  for  disease  in  this  very  important  particular,  that  the  bones  of 
the  foot  are  not  diseased  and  are  usually  untouched,  and  that  the  patient, 
instead  of  being  a  sufferer  from  chronic  disease,  is  usually  healthy.  The 
success  of  the  excision  of  bones  of  the  leg  (called  excision  of  the  ankle)  for 
gunshot  injury,  even  if  we  allow  that  it  has  been  real — ^i.e.  that  the  same 
success  could  not  have  been  obtained  without  operation — does  not  bear  on 
the  question  of  excision  of  the  ankle  for  disease. 

For  wounds  of  the  nerves  of  the  limbs  I  must  refer  the  reader  to  a  subse- 
quent chapter,  in  which  the  affections  of  nerves  are  treated. 
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CHAPTER  XVn, 


TUMOUBS, 


InnoceDt 
(homolo- 
gous) and 
maligiuint 


Thebe  are  few  parts  of  surgical  pathology  in  which  such  constant  alterations 
have  been  made  as  in  the  diagnosis  and  nomenclature  of  tomonrs — altera- 
tions which  are  very  puzzling  to  the  student,  and  the  advantages  of  which 
have  not  as  yet  become  at  all  evident  to  the  practical  surgeon.  I  will  endeavour 
to  treat  the  subject  as  practically  and  as  shortly  as  possible,  without  ignoring 
the  theoretical  refinements  which  modem 
pathologists  have  introduced,  yet  only  giving 
them  such  prominence  as  their  bearings  on 
practical  surgery  seem  to  demand. 

A  tumour  is  defined  as  '  a  new  formation 
— an  addition  to  some  part  of  the  body  of  a 
substance  organised  or  partly  organised,  and 
not  the  result  of  inflammation  only'  (Caesar 
Hawkins),  and  this  is  probably  the  best 
definition  which  can  be  given,  although  we 
must  allow  that  some  genuine  examples  of 
tumour  owe  their  origin  to  inflammatory 
processes — as,  for  example,  the  bursal 
tumours,  of  which  an  example  is  figured  here. 

Other  tumours  occur  congenitally,  either 
as  the  result  of  foetal  inclusion  or  from  an 
abnormal  and  exclusive  formation  of  epi- 
dermal  tissues,  or  from  unknown  causes. 
And  it  may  be  stated  generaUy  that  the 
cause  of  formation  of  any  tumour  is  as  a  rule 
entirely  obscure.  Pathologists  and  statis- 
ticians have  laboured  in  vain  to  discover 
any  reason,  either  in  the  local  or  general  con- 
dition of  the  body,  why  the  individual  should 
be  afiected  with  the  growth  of  a  tumour. 
Hereditary  tendency  is  often  traceable,  espe- 
cially in  malignant  tumour  :  but  this  a£fords 
no  explanation,  since  we  know  no  reason 
for  the  original  occurrence  of  the  tumour  in 
the  first  member  of  the  family  ;  nor,  beyond  the  vague  fact  that  children 
usually  resemble  their  parents  in  constitution  and  predisposition  to  disease, 
as  they  do  in  physical  appearance  and  disposition,  do  we  know  any  reason 
why  the  disease  after  it  has  once  originated  should  be  transmitted  to  suc- 
ceeding generations.  The  fact,  however,  that  cancer  is  often  transmitted 
from  parent  to  child  is  one  of  importance  in  diagnosis,  though  its  importance 
is  frequently  overrated. 

The  most  superficial  acquaintance  with  tumours  will  show  that  there  are 
two  well-marked  classes  of  them,  separated  by  broad  distinctions,  both  ana- 
tomically and  clinically.     There  is  one  class  in  which  the  substance  of  the 


Fio.  IM.  Two  bnxMl  tmnoan,  Le.  ailwgvd 
bnzMB  patellie,  which  had  become  cod- 
verted  into  cystic  ttunoon  hj  the  de> 
Telopment  of  an  imperfect  fibroot  mate- 
rial in  their  walla.  leaTinyr  only  a  oaTitj 
in  thdr  centre,  with  smaller  aireolar  in- 
tenpacee  in  the  fibroos  tlwue  oomponinir 
their  walla.  Their  caritiea  were  lUlctI 
with  partially  deoolooriaed  blood.  Tb« 
enlargement  had  existed  for  about  two 
yeoiK  The  tomoiure  were  renioreil  at  t  he 
same  operation  from  a  woman  aired  H, 
sQcoeesfully.  (St.  George's  Hospital  Ma- 
scum,  Ser.  It.  Ko.  14b.) 
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tumour  has  an  exact  anatomical  resemblance  to  some  tissue  of  the  body  (heteroio- 
[homologotts  tumours),  and  in  which  the  tumour  gradually  increases  in  size,  tabors, 
displacing  the  structures  in  which  it  grows,  but  not  invading  them,  and  pro- 
ducing no  other  symptoms  than  those  caused  by  its  increasing  bulk.  Such 
tumours  are  clinically  termed  innocent,  though,  of  course,  the  increase  in  their 
bulk  may  cause  death,  if  they  are  situated  in  a  vital  part.  There  is  another 
class  of  tumours  which  do  not  present  any  resemblance  to  the  normal  tissues, 
and  which  are  therefore  described  as  heterologous.  Clinically  these  tumours 
show  a  strong  local  disposition  to  ulceration ;  they  also  invade  all  the  textures 
of  the  part  in  which  they  grow,  and  they  influence  the  general  health,  passing 
into  the  lymphatic  system,  appearing  in  remote  parts  of  the  body,'reappearing 
after  complete  removal,  and  affecting  the  mass  of  the  blood,  so  as  to  cause 
profound  cachexia  and  ultimate  death.  Tumours  of  this  kind  are  therefore 
called  malignant. 

But  thoij^h  there  is  no  difficulty  in  placing  the  well-marked  examples  of  Semi- 
either  class  under  their  proper  category,  either  anatomically  or  clinically,  it  ^^|^^^^^ 
has  long  been  seen  that  in  both  the  anatomical  and  the  clinical  division  a  third  Sarcoma, 
class  must  be  made,  the  classification  of  which  is  by  no  means  so  easy.  There 
are  some,  such  as  the  adenoid  tumours  of  the  mammary  and  prostate  gland, 
which  very  nearly  reproduce  the  structure  of  the  part  in  which  they  grow ; 
others,  such  as  the  '  fibro-plastic '  tumours  of  Lebert,  which  are  formed  in  a 
^reat  measure  of  tissue  resembling  the  embryonic  state  of  some  natural  organ 
of  the  body  ;  and  others,  such  as  the  myxoma  and  glioma  of  Virchow,  in  which 
a  similar  though  still  more  rudimentary  resemblance  to  the  normal  tissue  can 
be  traced.  Modem  pathologists,  especially  the  Germans,  have  revived  for  such 
tomours  the  old  designation  Sarcoma,  which  had  originally  no  certain  mean- 
ing, but  is  now  defined  as  a  tumour  whose  structure  presents  some  resemblance 
to  the  rudimentary  forms  of  some  natural  tissue  of  the  body.  The  term  Car- 
cinoma is  then  defined  anatomically  as  a  tumour  consisting  of  a  congeries  of 
cells  resembling  those  of  epithelium,  and  in  some  cases  nearly  identical  with 
them,  lying  in  the  interstices  of  the  connective  tissue,  in  which  again  other 
cellular  elements  are  to  be  foimd.  But  the  cells  of  the  carcinoma  have  no 
structural  connection  with  this  connective-tissue,  nor  do  they  appear  to  undergo 
aoy  transformation  into  higher  stages  of  development. 

Lookiiig,  again,  at  these  so-called  '  sarcomatous '  tumours  clinically,  we 
find  that  among  them  are  well-marked  examples  of  a  third  class,  besides  the 
innocent  and  the  malignant,  above  spoken  of.  There  are  tumours  which  will 
recur  after  their  complete  removal ;  others  which  gradually  spread  to  all  the 
tissues  in  their  neighbourhood,  and  others  which  ultimately  destroy  life  by 
their  ulceration,  although  they  have  not  the  other  featiures  of  malignancy ; 
that  is,  they  do  not  affect  the  lymphatic  system,  nor  make  their  appearance  in 
remote  parts  of  the  body.  To  such  tumours  the  term  of  semi-malignant, 
hccUly  malignant,  and  cancroid  have  been  applied.  The  class  of  sarcomata 
is  largely  formed  of  tumours  of  this  kind  ;  but  what  renders  the  subject  so 
complicated  and  difficult,  and  prevents  us  from  accepting  the  labours  of 
modem  pathologists  in  this  direction  as  holding  out  any  hope  of  finality,  is 
that  this  same  class  contains  some  tumours  which  are  perfectly  innocent, 
and  many  others  which  are  more  truly  malignant  than  some  of  those  classed 
anatomically  among  the  carcinomata. 

Amidst  all  this  confusion  there  is  one  important  point  to  which  Mr.  Savory 
called  attention  in  a  very  suggestive  paper  in  the  '  Brit.  Med.  Joum.,'  Dec.  19, 
1874,  viz.  that,  speaking  generally, '  the  less  the  stmctures  of  which  a  tumour 
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is  composed  tend  to  change  from  their  primary  or  embryonic  form  the  more 
abundantly  will  they  multiply ;  so  that  those  tumours  whose  structures  retain 
most  nearly  their  primary  form  are  the  most  malignant.  And  as  the  struc- 
tures of  the  tumours  are  capable  of  transformation,  so  they  lose  their  power 
of  repetition  ;  so  that  those  tumours  which  consist  most  completely  of  fully- 
formed  tissue  are  the  most  innocent.' 

Thus  the  most  lowly-organised  tumours  are  the  carcinomatous,  the  cells  of 
which  show  no  tendency  to  grow  into  any  higher  forms,  and  which  consist 
in  great  measure  of  juice,  which  is  partly,  indeed,  the  product  of  the  dis- 
integration of  the  cells,  but  partly  is  a  new  morbid  formation ;  and  these 
tumours  show  all  the  characters  of  malignancy  most  plainly.  Next  in  order 
are  the  sarcomatous,  in  which  an  attempt  has  been  made  at  the  formation  of 
tissue,  although  imperfect  and  embryonic,  and  these  tumours,  though  unstable 
in  their  composition,  prone  to  ulceration,  prone  to  recur  after  removal,  and 
occasionally  making  their  appearance  in  distant  parts  of  the  body,  have  all 
these  characters  in  a  far  less  degree  than  the  carcinomatous  tumours  have  ; 
while  the  best  examples  of  the  purely  innocent  tumours  are  such  as  consist 
throughout  of  a  highly  developed  tissue,  such  as  bone.  Many  of  the  latter 
kind  of  tumours  are  as  stable,  and  as  little  prejudicial  to  the  health  of  the 
individual  as  if  they  had  been  original  portions  of  his  organism. 

It  remains  to  describe,  as  well  as  our  present  knowledge  permits,  the 
various  kinds  of  the  purely  innocent,  the  sarcomatous,  and  the  carcinoma- 
tous tumours. 


Innocent 
tumoun. 


SeronB 

ydrocele 
of  the  neck. 


Innocent  tumours  are  subdivided  into  cystic  and  solid.  The  cystic  tumours 
are  again  subdivided  into  simple,  or  purely  cystic  tumours,  and  proliferous 
cysts,  in  which  a  growth  springs  from  the  cyst- wall  and  fills  the  cavity  more 
or  less  completely. 

The  simple  cysts,  which  consist  merely  of  a  fibrous  envelope  filled  with 
fluid,  are  classified  according  to  the  nature  of  the  fluid  they  contain.  They 
are  serous,  synovial,  mucous,  sanguineous,  and  seminal.  Milk-cysts.  oUy 
cysts,  and  colloid  cysts,  may  be  added,  but  the  milk-cysts  will  come  under 
notice  with  the  diseases  of  the  breast,  and  the  others  are  merely  pathological 
curiosities,  for  which  the  reader  must  consult  some  of  the  manuals  of  Patho- 
logy. Nor  will  anything  further  be  said  here  about  the  synovial  cysts  or 
enlarged  bursas,  nor  the  seminal  cysts  or  encysted  hydroceles  of  the  epididymis. 
These  will  be  found  described  in  their  proper  places. 

Serous  cysts  occur  very  commonly  in  the  neck,  constituting  what  is  called 
hydrocele  of  the  neck,  and  this  is  the  best  example  of  their  independent  fonna- 
tion.  The  hydrocele  of  the  neck  forms  a  large  encysted  tumour  (occupying 
sometimes  the  whole  side  of  the  neck,  and  fidling  like  a  dewlap  over  the  chest), 
containing  clear  or  slightly  tinged  serum,  growing  slowly,  and  producing 
no  definite  symptoms.  I  have  seen  such  a  cyst  completely  transparent, 
like  a  common  hydrocele.  These  cysts  are  generally  supposed  to  be  formed 
by  accumulation  of  fluid  in  the  cellular  spaces,  which  then  produces  by  its 
pressure  the  stratification  of  the  areolar  membrane,  and  thus  becomes  en- 
capsuled.  Most  of  the  other  serous  cysts,  such  as  those  which  occur  in  the 
thyroid  body,  in  the  tunica  vaginalis  (common  hydrocele),  in  the  testicle  (the 
non-malignant  form  of  cystic  disease  of  the  testis),  in  the  breast,  or  in  the 
kidney,  are  formed  by  effusion  of  serum  into  spaces  naturally  existing  in  the 
organ,  and  their  contents  have  some  resemblance  to  that  of  the  part  in  which 
they  are  formed.    Thus,  the  serum  filling  these  cysts  is  of  the  most  various 
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colour  and  composition,  in  some  cases  almost  watery,  at  others  nearly  the 
consistence  of  honey,  and  of  every  coloor — sometimes  black  or  nearly  black,  ^ 
at  others  perfectly  colourless.  More  or  less  fiat,  cholesterine,  or  some  of  the 
elements  of  the  blood,  may  frequently  be  found  in  it. 

Mncons  cysts  are  such  as,  being  formed  in  or  in  the  neighbourhood  of  a 
macoas  surface,  contain  a  fluid  similar  to  that  secretion,  but  usually  more  con- 
centrated. Their  cause  appears  to  be  the 
obstruction  of  a  mucous  follicle.  They 
are  found  most  commonly  in  the  antrum, 
in  the  mouth  (ranula),  in  the  glands  of 
Naboth  and  Cowper,  and  in  the  muci- 
parous glands  of  the  vulva  and  vagina. 

Sanguineous  cysts  occur  either  as  Blood- 
a  consequence  of  haemorrhage  into  a  ^^^^ 
serouscyst,  which  seems  common  in  the 
neck  (hflematocele  of  the  neck),  or  pos- 
sibly in  connection  with  a  vein,  the 
orifice  of  communication  having  after- 
wards become  obliterated,  or  (possibly) 
from  effusion  of  blood  into  the  areolar 
tissue,  which  becomes  condensed 
around  the  effused  blood,  or  from  effa- 
sion  of  blood  into  a  tumour,  the  sub- 
stance of  which,  expanded  over  the  col- 
lection of  blood,  appears  like  a  cyst. 
This  was  the  case  in  the  instance  from 
which  the  annexed  illustrations  were 
taken.  The  patient,  a  man  »t.  80,  was 
under  my  care  at  St.  George's  Hospital, 
in  consequence  of  repeated  heemor- 
'-.  i».  X  hkooA^ytt  situated  on  the  leg.  The  rhagcs  from  the  large  tumour  which  is 

yttknt  WW  a  healthy  man,  aged  30.     The  tu-      ,  ^  .         *  xv  x         • -i        ^ 

-war  iMd  been  not&oed  abont  two  yeaxs,  and  had    shoWn  growmg  from  the  OUtcr  Side  Of 

^■j»fi  (itukl^the  lauA  thzee  monthe.  %he  drawl  the  leg,  and  which  is  Seen  to  be  ulccratcd 

^^"^S^^S^^I^y^a^'rir^  in  several  places.   The  whole  mass  was 

^J'^^S.T^-  SSSS^J^^hS  excised,  and  was  at  first  thought  to  be  a 

^,^J^^:^e^,^^^^*:J^Z  simplecystfilledwithblood;  but  minute 

»m  for  aome  distance,  in  ifoxch  1671.    The  examination  by  Mr.  Beck  and  Mr.  Amott 

•r*tktti  nade  a  gocd  reooreiT,  the  cicatrisation      ^  -,  .-»  »      i  0  . 

•*  tbft  vooDd  bcfag  airisted  by  skin-grafting,  showcd  a  thm  layer  01  sarcomatous 

^  ««  fm  In  ifood  health  irre  yean  after-    ..  11  11  iv     1  11 

•rH».    On  examination  of  the  tnmoor  ito  waUs    tlSSUC  m  the  Waii,  BO  tnat  tUC  CaSC  WaS 

'^JS^'^^T^^r^^'l^^'^  really  one  of  an  enormous  effusion  of 
rK«cKBtod  in  Fi«.  iM.  blood  iuto  the  substanco  of  a  small 

<3ooar.  The  man  did  well  and  no  recurrence  took  place.  Again,  blood- 
^;st«  are  very  frequently  formed  in  malignant  tumours,  and  they  sometimes 
&Q£h  exceed  in  size  the  solid  growth  in  which  they  form,  so  that  surgeons 
^  always  raiher  apprehensive  of  more  serious  mischief  when  dealing  with 

^^  cysts. 

The  diagnosis  ofsimple  cysts  rests  on  several  considerations.  Thesynovial,  ^T^JfJ^ 
^'iiunal,  and  mncoos  cysts,  forming  as  they  do  definite  diseases  of  the  parts  in  ment  of 
»iiifh  they  occur,  are  recognised  mainly  by  their  position.    Cysts  in  general  JJ^J^^,^ 
trf  distingoished  from  solid  tumours  (a  distinction  not  easy  to  make  when  the 

'  Aa  in  some  fluid  from  a  mammary  cyst  preserved  by  Sir  B.  Brodie  in  the  Husettm  of 
•^   Oecirge's  Hoapital. 


.-^--3> 


JBTClopC 

ol  lb>  blaod-cjrt  ihora  Ln  tg.  lu.  Tb* 
Urgn  orml  oelll  llioiin  bclaw  fDcmsd  Cbs  biilk 

ttdu  Uf«r,  not  p«n:«pt]bLD  to  the  luked  tjt, 
tn  tome  fArta  unuigwl  In  allirht  bukila 
■hooUnit  up  lDU>  the   (BpUlH  of  Iha  aklii 
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cyst  is  very  tenae  and  deeply  seated)  by  their  elasticity  and  perfectly  rotmded 
outline — from  chronic  abscess  by  the  absence  of  all  pain  and  inflammatory 
infiltration  of  the  tissaes  around ;  and  when  any  donbt  is  felt  an  exploratory 
puncture  can  never  do  any  barm,  gives 
hardly  any  pain,  and  will  at  once  settle 
the  qaestlou. 

Serous  cysts  may  often  be  treated  snc- 
cessfally  by  iodine  injection,  exactly  as  in 
hydrocele,  or  they  may  be  obliterated  by 
a  seton,  though  this  sometimes  sets  up 
dangerous  infiammation,  especially  in  the 
neck.  I  once  saw  death  occur  in  a  week 
through  the  insertion  of  a  seton  into  a 
cyst  of  the  thyroid  body.  Any  form  of 
simple  cyst  may  be  obliterated  by  being 
freely  incised  and  the  incision  kept  open 
until  the  cavity  has  granulated  up ;  but 
this  treatment  is  hardly  applicable  to 
blood-cysts,  on  account  of  the  danger  of 
renewed  htemorrbage  or  of  violent  in- 
flammation of  their  walls.  They  are 
better  removed  entire,  whether  by  the 
knife  or  caustics,  in  which  case,  if  truly 
simple,  they  will  not  recur;  but  if  their  wall  is  formed  by  sarcomatous 
tissue  such  recurrence  is  probable,  and  if  by  cancer- material  is  nearly  certain. 

The  compound  cysts  are  (1)  eucb  as  contain  the  elements  of  the  skin — 
cntaneous  cysts  and  dermal  cysts ;  and  (2)  sucb  as  have  growing  from  their 
lining  membnuie  secondary  cysts,  or  masses  of  sohd  substance,  which  ulti- 
mately either  partly  or  entirely  fills  tlie  original  cavity — ^proliferous  cysts. 

Of  the  former  kind  the  conunonest  are  the  sebaceous,  which  are  found 
mainly  on  the  head  and  &ce,  though  most  other  parts  of  the  snr&ce  may  be 
afiected,  the  axilla  being  remarkably  exempt.  Sir  J.  Paget  describes  them 
under  two  classes— one  marked  by  a  dark  point  on  the  summit,  indicating 
the  summit  of  a  hair-follicle,  and  showing  that  the  tumour  was  formed  by 
the  obstruction  of  such  follicle ;  the  other  presenting  no  such  opening, 
and  probably  formed  in  the  same  manner  as  any  simple  cyst.  They  contain 
usually  inspissated  sebaceous  matter  of  a  peculiarly  ofi'ensive  odour,  more 
rarely  fluid  of  various  colours,  mixed  witb  epidermal  scales  and  cholesterine. 
Tliey  grow  often  to  a  very  large  size,  and  appear  in  very  largo  numbers  in 
the  scalp,  and  then  the  operation  for  their  removal  becomes  a  seriooa 
one,  on  account  of  the  great  liability  to  erysipelas  in  such  cases ;  but  there 
is  some  risk  of  this  complication  even  after  the  removal  of  the  smallest 
tumour,  and  pyemia  may  also  follow.  1  well  remember  the  death  of  an 
apparently  healthy  young  man  from  pyiemia  very  shortly  after  the  removal 
of  a  little  sebaceous  tumour,  the  operation  being  a  most  trifling  one— over  in 
a  minute — and  of  which  neither  the  surgeon  nor  the  patient  thought  much. 
Hence  it  is  always  desirable  before  performing  any  such  operation  to  take 
all  adequate  precautions  to  see  that  the  patient  is  in  good  health,  and  after- 
wards to  take  care  that  he  does  not  expose  himself  iigndiciously  to  any  risk 
of  cold  or  indulge  in  excess  of  any  sort.  The  operation  ia  usually  a  ^xry 
simple  one.    The  whole  cyst  being  freely  cut  across  and  its  contents  allowed 
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to  escape,  it  may  be  seized  with  a  pair  of  forceps  and  dragged  out,  while  the 
skin  is  held  with  the  finger-nail  or  another  pair  of  forceps  ;  or,  in  the  case 
of  smaller  tumours,  the  skin  only  may  be  divided,  separated  from  the 
snr&ce  of  the  tumour  with  a  few  touches  of  the  knife,  and  the  bag  turned 
out  with  the  spoon-end  of  a  director  or  the  handle  of  the  knife.  Wlien  the  skin 
is  firmly  united  to  the  surface  of  the  tumour,  as  happens  in  many  regions 
fiom  pressure,  the  surgeon  will  be  unable  to  pull  out  the  cyst,  and  more  or 
less  dissection  is  necessary.^  Great  care  should  always  be  taken  to  remove 
gQch  a  cyst  entire.  If  a  portion  be  left  it  may  reproduce  the  secretion,  pre- 
Teat  the  healing  of  the  wound,  and  set  up  a  chronic  form  of  ulceration  with 
fod  discharge  much  resembling  that  which  accompanies  epithelial  cancer. 

K  there  is  any  especial  reason  to  dread  erysipelas  the  caustic  treatment  is 
believed  to  be  safer,  i.e.  to  destroy  the  skin  over  the  tumour  to  a  sufficient  ex- 
tent with  some  caustic,  so  as  to  make  a  free  opening  into  the  cyst,  and  then 
either  to  leave  it  to  discharge  itself,  draw  it  out,  or  procure  its  elimination  by 
renewed  applications  of  the  caustic  to  its  interior. 

Congenital  cutaneous  cysts  are  not  of  very  rare  occurrence.  A  very  com-  Congeniui 
mon  situation  for  congenital  cysts  is  at  the  outer  upper  angle  of  the  orbit,  form-  cyeta  of"he 
ing  a  Httle  round  tumour,  slowly  increasing  in  that  situation.  Its  early  removal  orbit, 
is  necessary,  or  at  least  expedient,  since  the  deformity  it  causes  will  ultimately 
render  the  operation  inevitable,  when  it  would  require  a  larger  wound  and  be 
more  difficult ;  but  the  operation  is  never  so  easy  as  it  would  at  first  sight 
appear,  since  the  cyst- wall  is  very  thin,  and  it  may  extend  very  deeply  into  the 
orbit,  lying  constantly  in  close  proximity  to  the  periosteum,  and  even  (as  in  a 
case  which  I  once  saw)  perforating  the  bone  and  lying  in  contact  with  the  dura 
mater.  The  dissection,  therefore,  should  be  conducted  very  carefully,  all  pos- 
Mble  care  being  taken  not  to  open  the  cyst—an  accident  which  will  much  em- 
r^arrass  the  dissection.  If  this  has  occurred  it  is  perhaps  best  to  lay  the  whole 
cygt  freely  open,  and,  after  evacuating  its  contents,  dissect  it  all  carefully  from 
tlie  parts  lying  below  it.  Any  little  fragment  of  the  cyst  which  has  been  left 
Whind  may  prove  a  source  of  very  serious  trouble.  These  cysts  usually  con- 
tain thin  fluid  and  hairs. 

Cutaneous  cysts  in  the  scalp  are  often  congenital,  and  they  may  then  per-  Of  the 
forate  one  or  both  tables  of  the  skull.  But  cysts  have  also  been  found  in  the  ^^^* 
nteriop  of  the  skull,  having  been  included  within  it  in  the  process  of  its  ossi- 
^cation.  Such  congenital  sebaceous  tumours  are  matters  of  singular  interest, 
>n  account  of  the  mistakes  in  diagnosis  to  which  they  may  give  rise.  Many 
u»es  of  meningocele  or  encephalocele  have  been  mistaken  for  such  sebaceous 
inmours  and  operated  on,  usually  with  a  fatal  result,  though  sometimes  the 
f'&tient  has  been  lucky  enough  to  escape  with  life.  The  greatest  care,  there- 
i''''re,  should  be  taken  in  examining  a  case  of  supposed  sebaceous  tumour  lying 
'ii  one  of  the  usual  situations  of  encephalocele  to  ascertain,  in  the  first  place, 
whether  it  is  congenital,  and  secondly,  whether  pressure  on  it  reduces  it  either 
« holly  or  partly,  or  causes  any  cerebral  symptoms.  If  the  tumour  be  reducible 
!•  can  hardly  be  sebaceous,  and  there  can  be  no  doubt  that  it  should  be  left 
4)one.  If  pressure  cause  cerebral  symptoms,  it  may  doubtless  nevertheless  be 
a  fiebaeeotis  tumour  lying  on  the  dura  mater ;  yet  even  so  the  risks  of  its  re- 
iiioval  would  be  too  great  to  render  the  operation,  under  ordinary  circumstances, 
; notifiable*     If,  however,  an  operation  be  midertaken,  the  tumour  must  on  no 

*  It  will  often  Tie  found  easier  to  dissect  out  one  of  these  cysts  after  it  has  been  laid  open, 
■f  the  dimectton  be  begun  from  T>elow,  where  the  cyst  lies  loosely  in  the  cellular  tissue,  rather 
'.  An  abor^,  where  the  skin  is  finnly  united  to  it. 

z 


888 


TUMOUBS. 


Dermal 
cysts. 


Proliferoitf 
rvuts. 


(Vrtigcr- 
ous  cvsts. 


Fatty 

tum<mr». 


account  be  opened.  It  must  be  exposed  by  very  free  incisions  and  careful 
dissection,  and  its  base  must  then  be  separated  with  all  imaginable  care 
from  the  subjacent  membrane. 

The  other  dermal  cysts  are  most  familiar  to  us  in  the  ovary,  and  next  to 
that  in  the  scrotum.  They  contain  masses  of  hair,  portions  of  skin  with  cutis 
and  cuticle,  and  frequently  one  or  more  teeth,  mixed  often  with  a  large  quan- 
tity of  fat ;  and  sometimes,  besides  these  truly  dermal  structures,  irregular 
pieces  of  well-formed  bone  are  present  in  them.  They  seem  to  be  often  if  not 
always  congenital,  though,  like  other  congenital  tumours,  they  may  have  re< 
mained  for  a  very  long  time  without  growing.  They  used  to  be  regarded  as 
instances  of  foetal  inclusion,  i.e.  the  elements  of  which  they  are  composed  were 
regarded  as  fragments  of  a  blighted  twin-foetus  which  had  been  included  in  the 
body  of  the  one  which  grew  to  maturity.  But  there  is  no  reason  whatever 
for  such  a  supposition,  in  the  case  of  the  ordinary  dermal  cysts  of  the  ovary  or 
scrotum.  They  seem  to  be  merely  tumours  growing  in  the  foetus,  just  as  any 
other  cutaneous  tumour  may  in  the  adult.  There  are,  of  course,  cases  of  well- 
marked  foetal  inclusion,  of  which  a  portion  of  the  body  of  one  foetus  is  buried 
in  the  other,  while  the  lower  limbs  protrude,  but  these  rare  cases  will  form  the 
subject  of  a  further  section.  The  dermoid  cysts  are  now  universally  allowed  to 
be,  if  not  always,  yet  at  least  as  a  rule,  quite  independent  of  twin  impregna- 
tion. Their  diagnosis  can  only  be  conjectural  before  removal,  resting  on  the 
long  existence  of  the  tumour,  its  irregularity  and  heterogeneous  consistence. 
After  removal  no  recurrence  need  be  anticipated.  In  the  scrotum  they  have 
been  known  to  be  spontaneously  extruded  by  suppuration. 

Proliferous  oysts  are  those  in  which  some  solid  substance  springs  from  the 
interior  of  the  cyst- wall,  which  may  entirely  fill  it  up.  They  occur  frequently 
in  the  ovary,  and  still  more  often  in  the  female  breast.  The  proliferating  solid 
portion  of  the  tumour  is  a  vascular  tissue  which  springs  from  the  wall  of  the 
cyst,  generally  at  one  definite  part,  but  not  uncommonly  from  a  great  part  of 
the  lining  membrane,  filling  it  up  more  or  less  completely,  and  ultimately 
making  its  way  through  the  cyst  and  then  through  the  skin  out  of  which  it 
fimgates.  Such  are  the  serocystic,  tuberocystic,  or  cystic-sarcomatous  tumours. 
They  are  almost  confined  to  the  neighbourhood  of  glands,  and  are  far  more  com- 
mon in  the  female  breast  than  in  any  other  gland.  I  think,  therefore,  it  will 
save  space  and  time  if  I  refer  the  reader  to  what  is  said  in  the  chapter  on 
Diseases  of  the  Breast  as  to  the  diagnosis,  pathology,  and  treatment  of 
these  tumours. 

Another  kind  of  compound  or  proliferous  cyst  is  the  cystigerous,  in  which 
the  lining  membrane  of  the  parent  cyst  becomes  the  seat  of  the  formation  of  a 
number  of  secondary  cysts.  In  the  ovary  such  compound  cystic  tumours  are 
very  common ;  and  in  tumours  which  before  removal  appear  to  be  simple  cyiita 
secondary  cysts  will  sometimes  be  discovered.  But  I  do  not  know  that  there 
is  much  importance  in  the  diagnosis  of  this  from  the  other  form  of  compound 
cystic  tumour  or  from  the  simple  cysts. 

The  fatty  are  amongst  the  most  common  examples  of  purely  innocent 
tumours.  They  spring  in  almost  all  cases  from  tlie  natural  fat  of  the  subcu- 
taneous membrane,  or  in  connection  with  deeper-seated  fat.  In  some  rare  in- 
stances fatty  tumours  have  been  found  in  parts  naturally  destitute  of  any 
growth  of  fat,  and  fatty  tumours  have  sometimes  been  found  in  patients  who 
had  died  of  exhausting  diseases,  and  who  had  lost  the  natural  fat  from  all 
parts  of  the  body.    They  may  grow  to  any  size ;  and  if  developed  in  very  early 
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life  (which,  however,  is  not  Gommon},  they  BometimeB  attain  enormous  pro- 
portions, aa  was  the  case  in  a  child  then  aged  seven  years,  &om  whom  Mr. 
PoUock  removed  a  fatty  tumour  which,  being  situated  in  the  middle  line  of  the 
lambar  region,  had  been  mistaken  for  a  spina  bifida,  and  had  therefore  been 
allowed  to  grow.  When  removed  it  weighed  12  lbs.'  I  saw  her  many  years 
after,  in  perfect  health.  Fatty  tumour  does  not  often  appear  at  so  early  an  age 
as  in  this  instance.  In  other 
respects  the  case  illustrates 
the  common  history  of  fatty 
tumours:  their  gradual  growth 
to  a  large  size,  without  any 
tendency  to  suppuration  or  to 
degeneration  of  any  kind,  or 
to  ulceration  of  the  skin, 
their  size  being  the  only  in- 
convenience, and  the  complete 
restoration  of  the  health  on 
their  removal.  A  fatty  tumour 
is  often  deeply  lobulated  (as 
in  Fig.  167),  but  sometimes 
smooth  and  globular ;  in  either 
case  it  is  generally  enclosed 
in  a  capsule  formed  by  the 
:  condensed  areolar  tissue,  and 
tiV  JewTrtbid  «c  lent^h  therefore  easily  separated  from 
..i.p.j)o.-(si.o«iree's  tiie  parts  around.  The  skin 
is  generally  attached  to  the 
ourtace  of  a  fatty  tumour  by  niunerous  strings  of  areolar  tissue ;  and  when 
ilie  skin  is  moved  on  the  tumour,  dimples  are  produced  in  it  by  the  tension  of 
these  attachments,  a  point  somewhat  cliaracteristic  of  fatty  tumour.  The 
IobuIat«d  Bur^e,  soft,  solid  feeling,  and  slow  growth  are  the  other  characters 
of  this  form  of  tumour,  and  are  usually  sufficient  for  its  diagnosis.  Occasion- 
^y  this,  like  other  forms  of  tumour,  is  the  seat  of  neuralgic  pain,  and  tliis 
i-  especially  the  case  in  young  women,  who  often  have  fatty  tumours  in  the 
HJiouIder  or  in  the  neighbourhood  of  the  breast.  In  rare  cases  cysts  are 
Ibimd  in  fatty  tumours,  and  in  still  rarer    instances  abscesBes  may  form  in 

Patty  tumours  generally  form  after  the  period  of  maturity,  but  in  some 
rare  cases  they  occur  congenitally,  as  was  probably  the  case  in  a  remarkable 
iuHtance  of  fatty  tumour,  growing  in  the  interior  of  the  spinal  canal,  which 
I  usisted  Mr.  Athol  Johnstone  to  remove,  and  the  history  of  which  will  be 
found  in  the  '  Path.  Soc.  Trans.'  vol.  viii.  pp.  16-28. 

Besides  the  definite  and  encapsulated  coUections  of  fat  which  deserve  the 
iiame  of  tumoara  there  are  often  met  with,  especially  in  very  fat,  elderly 
pvople,  enormous  ill-defined  outgrowths  of  ta.t  and  cellular  tissue — such  as 
iised  to  be  called  '  lipoma.'  These  have  no  capsule,  but  gradually  pass  into 
the  fat  of  the  part.  It  may  become  necessary  to  remove  them  on  account  of 
the  inconvenience  they  cause ;  but  the  operation  should  not  be  tightly  imder- 
taken.  In  order  to  be  efficient  for  its  purpose  it  must  involve  a  very  large 
incision,  and  the  patient  is  generally  not  a  very  good  subject  for  operation. 

Patty  tomonrs  are  not  uncommonly  multiple. 

'  '  Path.  Soc  Trena.'  toI.  viii.  p.  360. 
z2 
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The  removal  of  a  fatty  or  any  other  perfectly  innocent  tumour  is  merely 
a  question  of  convenience.  The  tumour  must  be  expected  to  increase  slowly  ; 
but  if  the  patient  is  out  of  health  or  there  is  any  other  special  reason  for  dread- 
ing an  operation,  it  may  be  better  to  advise  him  to  bear  what  is  after  all  only 
a  deformity  and  an  inconvenience,  rather  than  incur  any  real  danger.  But 
in  most  cases  the  operation  involves  such  trifling  risk  that  it  should  be  at  once 
performed.  If  the  tumour  has  not  been  irritated,  its  attachments  will  be  so 
loose  that  if  it  is  lifted  in  one  hand  from  the  subjacent  fascia,  while  with  the 
other  hand  the  surgeon  makes  a  free  incision  across  the  whole  of  the  mass,  he 
can  turn  it  out  of  its  capsule  with  his  fingers  in  a  moment,  without  any  dis- 
section. If,  on  the  other  hand,  the  tumour  has  been  irritated  or  compressed 
— as,  for  instance,  is  often  the  case  in  the  timiour  on  the  shoulder  by  tlie 
pressure  of  braces  or  shoulder  straps — the  skin  will  adhere  to  it,  and  it  will 
require  formal  dissection. 

Kibroiu  The  purely  fibrous  tumours  are  also  typical  examples  of  the  innocent  class. 

tumour.  Xheir  external  characters  are  not  always  easy  to  distinguish  from  those  of  &tty 
tumours,  when  they  grow  in  the  subcutaneous  tissue  ;  and,  indeed,  in  this 
situation  the  two  textures  are  frequently  intermingled,  so  as  to  form  ^fibrofatty 
tumour ;  but  the  true  fibrous  tumours  are  harder,  rounder,  and  less  adherent 
to  the  skin  than  the  fatty.  Fibrous  tumours  occur  in  connection  with  the 
uterus,  with  the  nerves,  the  bones  (especially  the  lower  jaw  and  the  base  of 
the  skull,  where  they  form  the '  nasopharyngeal  polypus  * ),  the  testicle,  the  lobe 
of  the  ear,  and  in  many  other  parts.  The  fibrous  is  often  mixed  with  other 
texture,  as  in  the  uterus,  where  an  admixture  of  the  unstriped  muscular 
tissue  is  constant  (fibro-muscular).  In  the  nerves  the  disease  forms  a  special 
affection ,  and  will  be  described  in  a  future  chapter  under  the  name  of  *  Neuroma.  * 
The  progress  of  a  true  fibrous  timiour  is  usually  slow  ;  those  of  the  uterus  are 
prone  to  a  retrogressive  change,  in  which  they  calcify  more  or  less  completely ; ' 
the  others  usually  advance  slowly  till  they  protrude  through  the  skin  or  mucous 
membrane  and  ulcerate.  Sometimes  cysts  form  in  their  substance — '  fibro- 
cystic tumours  '—as  is  not  uncommon  in  the  bones  (see  Diseases  of  Bones). 
The  true  fibrous  tumours  are  usually  enclosed  in  a  capsule,  rendering  their 
removal  both  easy  and  safe  ;  and  after  removal,  if  the  tumour  be  found  to  be 
composed  of  perfect  and  well-formed  fibrous  tissue,  no  recurrence  need  be 
apprehended.  There  have,  it  is  true,  been  a  few  instances  in  wliich  tumours 
supposed  to  be  purely  fibrous  (and  that  by  competent  observers )  have  afterwards 
run  the  course  of  cancer ;  but  these  exceptional  instances  of  what  perhaps  was 
after  all  only  an  accidental  error  of  observation  need  not  interfere  with  the 
general  statement  that  a  slowly-growing  tumour,  definitely  separated  from  tlie 
surrounding  parts,  and  composed  of  well-formed  fibrous  tissue  only,  will  not 
recur  after  complete  removal.  The  more  rapid  the  growth  is,  the  more  em- 
bryonic or  Ul-formed  the  fibres,  and  the  more  they  are  mixed  with  cells,  and 
especially  cells  of  variable  shape  and  size,  the  more  is  recurrence  to  be  dreaded. 
And  this  leads  us  to  speak  of  the  fibrocellular  tumours. 

Kibio-  These  contain,  along  with  the  fibrous  element,  a  more  or  less  large  propor- 

tion of  cells.  They  grow  more  rapidly  than  the  purely  fibrous  tumour,  they 
occupy  more  variable  positions,  and  are  often  more  deeply  situated,  and  they 
are  less  definitely  marked  off  from  neighbouring  parts  and  less  frequently  en- 
eapsuled ;  they  often  contain  glandular  elements,  when  they  grow  in  or  in  ilie 
neighbourhood  of  glands.    Each  of  these  circumstances  has  its  value  in  the 

*  See  the  duipter  on  DiHeawn  of  the  Female  (Generative  Orgnns. 
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progDoais  of  the  disease ;  but  in  the  present  state  of  our  knowledge  it  is  very 
difficult  to  estimate  that  value,  or  to  give  a  consistent  and  intelligible  account 
of  the  tamouis  grouped  under  tlie  term '  fibrocellular.'  Some  of  them  are,  as 
far  as  can  be  judged,  as  purely  innocent  as  the  typical  examples  of  fibrous 
tumour,'  others  are  of  a  very 
malignant  nature.  The  latter 
are  such  as  will  be  found  de- 
scribed below  under  the  names 
of  round-celled  and  spindle- 
celled  sarcoma,  myxoma  and 
glioma.  The  innocent  fibro- 
ceUular  growths  are  those  in 
which  the  fibres  are  well- 
formed,  having  attained  their 
perfect  development,  and  the 
cells  are  homogeneous,  gene- 
rally round  or  oval,  and  dis- 
play Uttle  tendency  either  to 
growth  into  fibres,  to  proU- 
feratioQ,  or  to  decay.  Such 
are  the  cells  frequently  found 
in  the  fibrous  epulis  on  the 
jaw,  and  in  the  firm  fibro- 
cellular  growths  of  tlie  skin. 
™n.i%(mmiioii,uHiSniioB.^^"E^inJt^i^i^  The  cells  usually  bear  only  a 
n-TWgf,.,,th.p.u.ni<.wi,i.-,»«ed«),<Tyiiuiein-  gj^^H  proportion  to  the  bulk 
'  of  the  fibrous  tissue. 

The  diagnosis  between  the 
firmer  fibrocellular  and  the 
inie  fibrous  tumours  is  only  possible  after  removal,  and  the  looser  kinds  are 
iK&in  very  difficult  to  distinguish  in  many  situations  teom  cancerous  tumours, 
riietr  rflmoval  is  urgently  indicated,  and  in  the  less  well-defined  specimens 
ilie  surgeon  will  do  well  to  cut  as  wide  of  the  disease  as  prudence  permits. 

Cartilaginous  tumours  (enchondromata)  are  far  more  common  as  out-  t 
LTDwtfas  from  bone  than  in  any  other  part,  and  they  will  accordingly  be 
<lM>cribed  further  among  the  Diseabeb  of  Bones,  where  also  will  be  found 
■ovie  illastrations  of  their  most  characteristic  forms.  But  tbey  do  occur  also 
iti  die  soft  parts,  frequently  in  the  parotid  gland,  occasionally  in  tlie  testicle, 
tiid  very  rarely  in  the  subcutaneous  tissue,  in  the  thyroid  body,  and  in  other 
jartH.  They  are  distinguislied  from  the  harder  fibrous  tumours,  which  they 
uoch  resemble,  mainly  by  their  firmer  consistence  and  deeper  lobulation. 
They  are  as  a  general  rule  purely  innocent,  and  if  once  removed  entire  will 
Titver  recur.  Sir  J,  Paget  has.  however,  recorded*  a  single  instance  in 
«'hich  a  cartilaginous  growth  originating  in  the  teflticle,  and  presenting  every 
character  of  an  ordinary  enchondroma,  passed  up  the  lymphatic  vessels,  pressed 

'  Paget,  Id  ipcakinK  of  flbroccUular  lamuur,  t 
'■i  fartj   CnioODni  ini);ht  \k  ropeata!  here,  and  b 
lifmmble  protons  aflrr  removal ;  liat  with  Lhin 
iRcuntplfiely  dBTelopoJ.  Mift,  looking  like  little  more  than  i 
iilagraMprepondorance  of  iu  elomental  Uructured  iDan 
ncomol.'     ('Sjit  of  Anrg.'  2nd  ed.  toI.  i.  p.  S25.) 

'  •  MixL-Chir.  Tnni.'  toI.  xxiriii.  p.  247. 


>.    (MuHamot  St.  U. 


■  What  has  been  said  of  the  excinion 
ight  tho  BlatflmenU  as  to  the  verj- 
rve,  (hat  if  a  fibrocullulat  tomoar  be 
orothOTWjft  gelatine,  orpresent- 
Lbrjooii:  suto.  it  is  likely  to  proTo 
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upon  and  perforated  the  vena  cava  inferior,  and  was  thus  conveyed  into  the 
longs,  where  it  attained  so  large  a  size  as  to  prove  fatal.  This  case  is  a  very 
striking  and  instructive  one ;  it  does  not,  however,  show — nor  does  Sir  J. 
Paget  record  it  as  showing — that  enchondroma  is  ever,  when  occurring  un- 
mixed, a  malignant  disease,  but  as  proving  that  the  elements  of  any  growing 
tissue  if  they  pass  into  the  blood  may  become  multiplied  there  to  an  in- 
definite extent. 

Besides  the  purely  cartilaginous  tumours — i.e.  those  which  consist  of  car- 
tilage and  nothing  else — there  are  a  great  number  of  tumours,  some  innocent 
and  others  malignant,  which  consist  partly  of  cartilage ;  but  as  the  cartilage 
in  these  tumours  forms  only  a  part,  and  that  a  subordinate  part,  of  the  growth, 
and  does  not  give  its  character  to  the  disease,  it  seems  to  me  erroneous  to 
classify  such  tumours  as  enchondromata.  Thus  cartilage  is  often  found  in 
osteoid  cancer,  and  the  recurrent  growths  in  the  lung  often  consist  in  great 
measure  of  cartilage.  This  illustrates  the  presence  of  cartilage  in  cancer,  while 
the  conmion  fibrous  tumour  of  the  parotid  or  the  ordinary  fibrous  epulis  will 
often  be  found  to  contain  more  or  less  cartilage  ;  and  these  may  be  used  to 
illustrate  its  formation  in  innocent  tumours.  But  such  tumours  should  be 
classified  under  the  name  of  their  principal  constituent,  and  the  name  enchon- 
droma should  be  reserved  for  those  growths  which  consist  entirely  or  almost 
entirely  of  cartilage. 

Cartilaginous  tumours  degenerate  in  various  ways.  Some  break  down  in 
the  centre,  so  as  to  form  large  cysts  (cystic  enchondroma),  others  soften 
throughout,  others  become  converted  into  a  calcareous  mass,  in  which  it  i» 
difficult  to  discover  any  definite  organisation.  Many  ossify,  but  this  is  Car 
more  common  in  those  which  are  attached  to  bone  than  in  those  formed  in 
the  soft  parts,  and  it  will  be  spoken  of  along  with  Diseases  of  the  Bones, 
in  connection  with  the  subject  of  exostosis. 

The  free  removal  of  an  enchondroma  is  aU  that  is  necessary  for  the  patient*s 
future  safety.  Amputation  may  be  indicated  if  the  size  and  connections  of  the 
tumour  demand  it,  and  in  cases  of  multiple  enchondromata  on  the  fingers  or 
toes  it  may  be  the  only  resource  available ;  but  such  cases  will  be  discussed 
hereafter. 

Exostosis.  Bony  tumoturs  are  not  absolutely  unknown  in  the  soft  parts.    There  are 

some  rare  cases  in  which  the  muscles  ossify,  as  in  a  skeleton  preserved  in  the 
Museum  of  the  Boyal  CoUege  of  Surgeons,  in  which  many  of  the  bones  are 
connected  immovably  by  masses  of  bone  which  have  replaced  some  of  the 
largest  muscles  in  the  body ;  and  other  singular  cases  occur  like  that  recorded 
by  Mr.  Cfesar  Hawkins,'  in  which  masses  of  bone  were  formed  loose  in  tlie 
cellular  tissue  of  the  muscles.  But  such  casesjare  so  very  uncommon  and 
have  so  little  bearing  on  practice  that  exostosis  may  be  regarded  as  a  disease 
of  the  bones,  and  will  accordingly  be  treated  of  in  that  chapter. 


Vaiculnr 
tumourx. 
Anearitfm 
by  aniwto- 
moaia. 


The  only]other  form  of  innocent  tumour  is  the  vascular,  in  which  the  bulk  of 
the  disease  is  composed  of  enlarged  vessels,  these  vessels  being  either  arterial, 
capillary,  or  venous.     The  tumours  which  are  formed  chiefly  of  enlargtnl 


*  '  ContrtbntioDB  to  Pathology  and  Surgery,*  voL  ii.  p.  193.  Mr.  flavkios  deseribca  the 
formationn  of  bone  in  the  case  which  he  relates  as  the  result  of  ossification  of  the  amacular 
tlbres  in  consequence  of  inflammation,  and  refers  to  some  similar  instances ;  though,  as  hr 
ol)f<i>rvtK4,  *  we  cannot  say  why  the  muscles  inflame,  nor  why  the  common  ronilts  of  inflamma* 
tion  are  moclifted  so  that  bone  is  formed  in  the  cellular  tissue  of  the  muscles.* 
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arteries  ue  colled  aneoriams  by  anaBtomosia.  They  are  large,  irregnlar  lobn- 
lated  pulsating  masses,  in  which  a  considerable  bruit  can  often  be  heard,  and 
nnmerooB  large  vessels  can  be  traced  into  them  on  all  sides.  The  capillaries 
share  in  the  enlargement,  and  the  veins  thus  receive  the  pulsation.  As  the 
arteries  enlarge  their  coats  become  thinned,  so  that  the  distinction  between  the 
arteries  and  veins  around  the  ttmionr  becomes  impossible.  The  growth  of  the 
tumour  sometimes  causes  ulceration  of  the  skin,  and  severe  or  even  fatal 
hemorrhage ;  but  apart  from  this  there  is  not  much  danger,  and  I  have  seen 
eases  which  have  gone  on  for  an  unlimited  time  without  material  change. 
Sometimes,  however,  when  the  disease  occurs,  as  it  usually  does,  on  the  head, 
the  constant  noise  is  so  diBtreaBing,and  the  increase  of  thetnmonr  so  threaten- 
ing, that  the  surgeon  is  compelled  to  interfere. 

The  diagnosis  is  usually  obvious.  At  tlie  same  time  I  have  seen  a  pol- 
sating  cancer  of  the  skull  mistaken  for  aneurism  by  anastomosis  and  operated 
on,  the  patient  being  with  difficulty  saved  firom  death  on  the  table.  A  more 
accurate  examination 
would  have  shown  in 
this  case  that  the  skull 
was  perforated,  for  pres- 
sure on  the  tumour  pro- 
duced vertigo,  loss  of 
consciousness,  and  par- 
tial hemiplegia. 

The  favourite  seats 


of  t 


)  the 


scalp  and  the  lip.  In 
the  scalp  they  are  com- 
monly close  to  the  ear, 
and  the  disease  often 
extends  into  and  impli- 
cates die  vessels  of  the 

They     have      been 
treated  by  all  kinds  c 


they  might  possibly  be 
cored  by  setons  or  by  ligature  applied  as  to  an  ordinary  mevus.  The 
la^  tumours  are  best  treated  by  the  galvanic  cautery.  The  wire  being 
paued  throu^  the  mass  at  its  base  is  then  attached  to  the  battery,  so  as 
to  bring  it  to  a  white  heat,  and  is  drawn  slowly  out  to  the  surface,  catting 
the  tnmonr  into  two  parts  and  searing  the  divided  surface  as  it  cuts,  so  that 
no  hsmorrhage  occurs.  This  may  he  repeated  in  several  places,  and  so  the 
Intnonr  will  be  divided  by  several  cicatrices,  by  which  the  vascular  tissue 
■ill  be  obliterated.  As  fresh  parts  threaten  to  grow  they  must  be  treated  in 
the  same  way.  Bleeding  may  occur  during  the  separation  of  the  slou^s,  and 
must  be  combated  either  by  the  ligature  or  actual  cautery. 

The  total  removal  of  the  tumour  is  a  still  more  certain  method  of  treatment, 
but  the  operation  is  highly  dangerous  when  the  growth  is  targe.  An  incision 
is  made  around  a  part  of  the  base  of  the  tumour,  cutting  across  several  large 
vesaels,  which  are  then  tied.  If  the  patient  has  not  lost  too  much  blood  the 
cat  is  then  extended  around  another  part  or  the  whole  of  the  circumference, 
and  again  the  divided  vessels  are  tied.     When  the  whole  circumference  has 
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thus  been  dealt  with,  the  mass  is  rapidly  removed  and  all  vessels  at  its  base 
secured.  In  large  tumours  it  is  often  necessary  to  divide  this  operation  into 
several,  allowing  an  interval  between  each  for  the  recovery  of  the  patient  from 
the  results  of  hsBmorrhage.  The  ligature  of  the  main  trunk  artery  (the  common 
or  external  carotid)  has  often  been  practised  in  aneurism  by  anastomosis ;  even 
the  common  carotids  on  both  sides  have  been  tied,  with  a  due  interval.  But  I 
cannot  discover  that  the  practice  has  been  so  successful  as  to  justify  the  opera- 
tion. Mr.  Southam  has  published  a  successful  case,^  but  here  the  seton  was 
also  employed.  On  the  other  hand,  I  remember  a  remarkable  case  in  which 
the  patient  had  been  in  great  danger  from  repeated  htemorrhage.  This  had 
been  suppressed  and  the  patient  restored  to  health  and  comfort  by  the  per- 
severing use  of  the  galvanic  cautery.  Three  years  afterwards  the  bleeding 
recurred,  and  a  surgeon  was  sent  for,  who,  unluckily  for  the  patient,  tied  the 
common  carotid.  The  man  bled  to  death  fifteen  days  afterwards,  while  the 
ligature  was  still  firm  on  the  vessel.^  At  the  same  time  cures  are  claimed  after 
this  operation,  the  reality  of  which  I  am  not  concerned  to  dispute.  All  that  I 
would  say  is  that  I  believe  local  cautery  to  be  safer  and  more  efficient. 
Nevus.  Capillary  and  venous  tumours  are  called  naevi,'  and  naevi  are  also  divided 

into  cutaneous  and  subcutaneous,  the  purely  venous  nievi  being  usually  sub- 
cutaneous, those  entirely  confined  to  the  skin  being  always  capillary  only  ; 
while  those  in  which  the  skin  and  cellular  tissue  are  affected  simultaneously 
are  usually  of  the  mixed  kind  ;  and  in  all  such  cases  large  veins  will  be  seen 
running  away  from  the  tumour. 

The  obvious  difference  in  surgical  anatomy  between  nsBMis  and  other  con- 
genital tumours  consists  in  the  large  size  and  great  number  of  the  vessels 
in  na&vus.  But  there  are  many  intermediate  stages  between  the  simple  con- 
genital fibrous  or  fibrocellular  tumour,  such  as  w^e  sometimes  see  on  the  skin 
or  mucous  surface  of  the  mouth,  the  fibrocystic  tumour  sometimes  containing 
a  large  quantity  of  blood  in  its  cystic  spaces  (a  tumour  which  often  occurs 
congenitally  in  the  neck),  and  the  true  naevus,  in  which  the  blood  is  contained 
in  enlarged  vessels,  rather  than  vascular  spaces,  the  number  and  size  of  which 
masks  the  fibrous  framework  which  supports  them.  Such  congenital  tumours 
are  undoubtedly  of  the  same  nature  as  nieMis,  and  naevi  often  degenerate  mto 
masses  almost  exactly  similar  to  some  of  these  forms.  Hence  some  patho- 
logists regard  naevi  as  congenital  fibrous  tumours,  in  which  the  different 
arrangement  of  the  fibrous  stroma  has  necessitated  a  corresponding  enlarge- 
ment of  the  vascular  channels. 

The  nature  of  the  common  naBvus,  or  mother-mark,  is  obvious  at  first 
sight,  and  in  some  more  serious  cases  the  whole  or  great  part  of  the  side  of  the 
face  is  implicated  in  a  similar  dilatation  of  the  capillaries,  called  '  port  wine 
stain,*  or  along  with  the  enlarged  vessels  there  is  a  pigmentary  formation,  and 
often  an  overgrowth  of  hair.  Mr.  Morrant  Baker  has  published  an  instance 
of  the  successful  extirpation  of  one  of  these  hairy  moles  (*  Med-Chir.  Trans.* 
vol.  Ixi.).  The  ordinary  capillary  naevus  is  very  common  indeed ;  and  as  a 
great  many  (I  think  the  majority)  of  such  nasvi  remain  without  any  growth 
indefinitely,  they  should  be  left  alone,  unless  from  their  situation  they 
occasion  any  unpleasant  deformity,  or  from  their  growth  it  becomes  necessary 
to  treat  them,  in  which  case,  if  they  are  in  a  position  where  a  scar  is  of  no 
consequence,  they  should  be  removed  either  by  ligature  or  with  the  knife. 

'  •  Med.-Chir.  Trans.'  vol.  xhnii.  p.  65. 

*  'lAnct't/  1S5S,  vol.  ii.  pp.  75,  339. 

*  Some  authors  also  8[)eak  of  aneurism  by  anafltoniosis  under  the  name  of  *  arterial 
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latter  is  safe  enough  if  the  tumour  be  avoided,  but  as  the  former  is  quite  free 

from  all  risk  of  hiemorrhage  it  is  more  commonly  used,  especially  in  private 

practice.    Two  stout  harelip  needles  being  passed  beneath  the  naevus  at  right  Ligature 

angles  a  strong  ligature  is  tied  beneath  them  as  tightly  as  possible.     If  the  ^  °^^'^ 

mass  is  large  it  is  well  to  cut  a  groove  in  the  skin  from  each  needle  to  the  one 

next  it  for  the  ligature  to  lie  in.     The  great  point  is  to  tie  the  ligature  tight 

enongh,  in  which  case  there  is  no  pain  afterwards.     The  surgeon  may  be 

certain  that  the  tumour  is  completely  strangulated  if  he  pricks  it  with  a  needle 

here  and  there  while  the  ligature  is  drawn  tight,  and  sees  that  at  last  only  a 

little  serous  fluid  oozes  from  the  punctures.     The  points  of  the  needles  should 

be  oat  off  with  pliers  made  for  the  purpose,  and  a  strip  of  lint  wound  under 

them  and  round  their  ends.    When  the  mass  has  turned  black  the  needles  may 

be  removed  and  a  poultice  applied  till  the  slough  drops  off.    The  subcutaneous  Enuciea- 

niBvi  may  be  removed  like  any  other  subcutaneous  tumour,  by  dissecting  the  ****"* 

>km  from  above  them  and  removing  them  without  opening  the  capsule  in  which 

they  are  contained  ;  *  or  if  at  any  stage  of  the  operation  the  surgeon  should 

meet  with  alarming  hasmorrhage  the  hgature  may  be  substituted.    And  in 

uen  which  are  only  partly  subcutaneous  a  similar  operation  maybe  performed, 

i.e.  the  skin  may  be  dissected  from  the  mass  below,  generally  without  much 

bsmorrhage,  and  the  latter  be  thus  removed.     But  I  cannot  say  that,  in  the 

(ew  trials  I  have  made  of  this  method,  I  have  seen  much  use  in  the  skin  so 

preserved.     It  is,  in  fact,  so  thin  and  ill-nourished  that  it  generally  sloughs 

or  withers  away. 

The  caustic  [treatment  of  small  nsevi  is  very  satisfactory.     The  caustic  Canstics. 
-vnerally  used  is  nitric  acid,  or  the  acid  nitrate  of  mercury,  which  will  remove 
a  small  mother-mArk  in  two  or  three  apphcations,  leaving,  however,  a  small 
'ifrpressed  cicatrix  very  like  that  of  vaccination.     The  actual  cautery  by  means 
of  a  whitehot  needle,  or  a  point  of  whitehot  metal  with  a  bulb  above,  by  which 
the  heat  is  prevented  from  too  suddenly  being  quenched,  is  also  often  used,  and 
^uccessfiilly.     But  many  of  these  small  naevi  may  be  removed  with  less  de-  Eiectro- 
tijrmity  by  the  application  of  the  electrolytic  current :  i.e.  a  current  of  electricity  ^>'**** 
of  rery  low  power  continued  for  some  time,  so  as  to  disintegrate  the  tissues 
^thout  cauterising  them. 

The  electricity  in  these  cases  is  best  supplied  from  a  Stohrer's  battery  in 
v^hich  one  needle  is  plunged  into  the  naevus  while  the  other  may  either  be 
applied  to  the  skin,  or  be  also  driven  through  the  tumour,  but  so  as  not  to  be 
ni  contact  with  the  former.  As  the  disintegration  progresses,  the  position  of 
these  needles  is  to  be  frequently  changed  and  reversed.  No  sloughs  should  be 
produced. 

Another  plan  which  should  be  mentioned  is  vaccination.  If  the  child  has  Vaccina- 
•lot  been  previously  vaccinated  he  may  be  vaccinated  on  the  naevus,  the  vaccine  *'^"* 
'•^ing  mtroduced  in  a  great  many  places  very  close  together.  The  object  is  to 
'>bliterate  the  vascular  tissue  by  the  inflammation  produced  around  the  vaccine 
postoles.  But  the  plan  is  not  one  which  deserves  recommendation.  It  is 
^^T\  uncertain,  since  the  vaccine  may  be  washed  away  by  the  blood,  and  it 
Las  asnaUy,  if  not  always,  failed  in  the  cases  which  I  have  seen ;  and  when 
^^cine  pustules  are  produced  it  by  no  means  follows  that  the  nsevus  is  cured, 
'>r  that  the  child  has  obtained  the  proper  immunity  from  small-pox. 

Again,  subcutaneous  naevus,  especially  those  large  naevi  which  sometimes 

*  ^  TcAle,  in  '  Med.-Chir.  Trans.'  toI.  1.  p.  57.  The  existence  of  a  complete  capsule 
"I'^dmding  the  g^rowth  into  lobnlee  is  very  distinctly  described  in  the  account  which  Mr. 
H.rkKt  has  given  of  the  structure  of  a  nseyus  in  the  '  Med.'Chir.  Trans.'  vol.  xzx.  p.  193. 
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Coagula- 
tiog  injec- 
tion. 


SubcuU- 
neous  lif^a- 
ture. 


occur  in  the  parotid  region,  may  be  treated  by  the  injection  of  perchloride 
of  iron.  The  method,  however,  is  a  dangerons  one,  one  case,  at  least, 
being  on  record  in  which  instant 
death  was  caused,  probably  by 
coagula  carried  into  the  heart.'  If 
it  is  employed  the  solution  should 
be  used  in  small  quantity,  three  or 
four  drops  being  injected  through 
the  hypodermic  syringe  first  in  one 
place  and  then  in  another,  and  the 
situation  of  the  tumour  should  be 
surrounded  if  possible  by  an  elastic 
ring  or  temporary  ligature.  Some 
surgeons  first  break  down  the  tissue 
of  the  naevus  with  a  broad  cutting 
needle,  and  then  introduce  the  coa- 
gulating injection  into  the  cavity  so 
produced. 

The  larger  naevi  require  com- 
plicated forms  of  ligature  for  their 
strangulation.  Those  that  are  en- 
tirely subcutaneous  are  generally 
treated  by  the  subcutaneous  ligature. 


Fio.  160.  Habcutanoous  ligature  of  nanw.  The  afiper 
figure  shows  a  aingle  ligature  carried  rooiMi  the  tu- 
mour. The  lower  (in  which  no  tomonr  la  depicte<l) 
shows  a  double  string  carried  below  the  centre  of  the 
iMwe,  then  divided  Into  two,  A  a'  and  B  B',  and  each 
of  the  two  carried  subcntaneouely  raand  half  of  the 
nnvue,  and  then  tied. 


The  needle  (which  should  be  a  large 


1.  The  threaded  needle 
passed  under  the  ceo- 
tre  of  the  base  of  the 
tumour ;  one  thread  di- 
Tided  near  the  needle. 


2.  The  other  end  of  the  dirided  thread  passed  into 
the  needle's  eye.  Both  threads  carried  round 
a  quarter  of  the  circumference  and  passed 
under  the  base  at  right  angles  to  their  former 
direction 


3.  The  needle  withdrawn  and  the 
inqnaiten. 


stXBBffolatrd 


Pto.  161.  '  FergnsBon's  knot,'  for  the  strangulation  of  large  ubtI,  or  other  tomoaiiL  In  order  to  keep  t\t 
diagrams  of  a  convenient  size  the  tumour  has  been  represented  relatively  much  nnaller  than  it  Is  in  prs*'- 
tice  ;  and  in  Fig.  8  the  incisions,  which  are  usually  made  through  the  skin  from  each  puaetun  to  tbr 
next,  have  been  omitted,  to  aToid  complication.  They  are  not  absolutely  ni  c<  sesiy,  if  the  mass  is  i>4 
very  large,  but  they  reduce  the  quantity  of  tissue  which  is  to  be  cut  throngh  by  the  Ugatore,  and  prrw 
luotc  tlie  RuoccM  of  the  operation,  besides  very  probably  saving  the  patient  some  pain  while  the  tigmtore 
i»  separating. 

curved  one)  is  armed  with  a  strong  piece  of  whipcord.  This  is  entered  at  one 
point  of  the  circumference,  and  carried  round  the  base  as  far  as  possible,  when 

'  Teale,  •  Med.-Chir.  Tians.*  vol.  1.  p.  62. 
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it  emerges  ihroagh  the  skin.  The  ligature  having  been  drawn  through  as  far 
as  Decessary  is  re-entered  at  the  same  puncture  and  carried  roimd  another 
f)ortioii  of  the  circle,  and  so  on,  till  at  length  it  reaches  the  original  point  of 
entry,  through  which  its  two  ends  now  protrude  and  must  be  tied  as  tightly 
as  possible.  Or  if  the  mass  is  too  large  to  be  dealt  with  in  this  way  the  liga- 
tare  may  first  be  carried  under  the  middle  of  the  tumour,  and  may  then  be 
divided  into  two,  each  of  which  is  applied  as  before  subcutaneously  to  each  half 
Fig.  160).  Another  exceUent  knot  for  a  large  nsBvus  is  that  which  goes  by 
Sir  W.  Pergusson's  name,  and  which  is  represented  in  Fig.  161. 

In  other  cases,  where  the  tumour  is  of  an  elongated  form,  the  form  of  liga- 
mre  represented  in  Fig.  162  is  more  appropriate.  The  tumour  is  strangu- 
lated in  pieces  by  passing  a  double 
ligature  under  its  base  from  side  to 
side,  as  there  shown.  The  ends  of  the 
ligature  are  coloured  differently — say 
one  white  and  the  other  black.  Each 
loop  is  left  long,  so  that  the  whole 
ligature  must  be  of  great  length.  Then 
the  white  loops  are  divided  on  one  side 
and  the  black  on  the  other,  and  the 
pairs  of  white  and  black  strings  are  tied 
tightly.  The  whole  tumour  will  thus 
be  found  to  be  strangulated. 

The  two  latter  methods  necessarily 
involve  the  death  of  the  skin,  and  even 
F  s jn  ligEture  tor  stxiuiguiating  a  large  dibvus.  although  the  purely  subcutaueous  liga- 

TVr  vhite  loops  are  dirided  on  one  aide,  and  ^^                       i             .         i         i       -i^^  t 

'i»  biMTk  on  tlic  other,  and  the  correaponding  ture  dOCSUOt,  perhaps,  UXVOlve  the  death 

'ui«  (M  A  A'  B  bO  tied  together.    The  terminal  .,.         I'liti                    -a 

•tiiap  cc  may  be  eitlier  tied  or  withdrawn,  as  of  the  SklU,  by  abSOlutc  UOCeSSlty,  Smce 

««iirgeoBthiiiiufbest.  cnough  nutrition  may  bc  provided  by 

^t  vessels  which  pass  into  the  skin  between  the  punctures  to  avert  gangrene, 
jvi  such  a  fortunate  result  is  not  often  obtained.  More  commonly  the  sub- 
c^itaneous  ligature  sets  up  extensive  inflammation,  in  which  the  whole  tissue 
l^rishes,  including  the  skin. 

Mr.  Harwell  has  described  a  process  for  the  '  scarless  eradication '  of 
!«TQB  1  by  means  of  an  instrument  whereby  a  wire  conveyed  subcutaneously 
voond  the  base  of  the  tumour  is  gradually  tightened  by  means  of  an  appro- 
priate mechanism  until  it  comes  away,  and  so  divides  all  the  vessels  which 
Looriah  the  subcutaneous  part  of  the  naevus.  After  this  the  cutaneous  nsevus 
^aQ  be  treated  with  nitric  acid  if  necessary,  but  often  withers  away  and  dis- 
Hpears  spontaneously. 

Another  plan  which  will  often  check  the  growth  of  large  naevi,  and  which 
>  eminently  useful  in  situations  where  their  complete  removal  is  impossible 
"f  very  dangerous,  is  to  cut  them  into  pieces  by  ligatures  conveyed  under 
'ueir  base  and  tied  tightly  round  the  entire  tissue.  K  the  growth  be  so  large 
Ut  the  first  ligature  will  not  ulcerate  through  it,  a  second  can  be  introduced 
^to  the  groove  which  the  ulceration  of  the  first  has  caused,  and  thus  when 
Uie  hgatures  have  come  away  the  tumour  will  be  divided  into  portions  by 
i^oonds,  in  which  bands  of  cicatrix  will  form,  and  so  its  growth  will  be 
vrested.  A  case  of  venous  nffivus  in  the  scrotum  treated  successfully  in  this 
vay  will  be  found  described  and  figured  in  the  'Path.  Soc.  Trans.'  vol.  xv. 
p.  96. 

»  *  Lancet,' May  8,  1875. 
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There  are  other  metltOcU  of  treating  ne9vi  too  nnmerouB  to  mention.    1 
need  only  add  that  very  large  ntevi  are  often  cured  hy  the  introduction  of 
setonB.     Some  aurgeona  steep  ihe  Beton-threads  in  perchloride  of  iron. 
Dcicenern-  Nievi  which  do  not  grow  may  remain  stationary,  or  may  disappear,  or 

^/^  may  degenerate.  In  some  cases,  usually  after  an  attack  of  some  grave  illness, 
such  as  scarlet  fever  or  whooping-cough,  even  large  nnvi  have  been  known  to 
disappear  altogether.  Thoa  in  the  discussion  on  Mr.  Te&le's  proposal  for 
enucleating  the  large  uffivi  which  sometimes  form  in  the  parotid  region, 
Mr.  Prescott  Hewett  related  an  instance  in  liis  own  &mily  where  a  n«vu8 
of  this  kind  had  entirely  disappeared  soon  after  one  of  the  common  affections 
of  childhood.  In  other  cases  the  tumour  after  ceasing  to  grow  degenerates  into 
a  cystic  mass,  and  this  is  a  well-known  cause  of  congenital  cystic  tumour. 
The  contents  of  the  tumour  may  vary  very  much  from  the  composition  of 
the  blood,  though  they  generally  show  some  trace  of  their  origin. 

Sarcoma.  Sarcomatous  tumours  are  defined  to  be  such  as  in  their  fonnatiou  and 

growth  present  some  resemblance,  though  an  imperfect  one,  to  the  formation 
and  growth  of  the  normal  tissues. 
The  class  of  semi -malignant  or  lo- 
cally malignant  tumours  belongs  to 
the  sarcomata,  but  many  sarcomata 
are  innocent,  and  others,  on  the 
contrary,  are  extremely  malignant. 
The  classification,  therefore,  does 
not  seem  to  me,  I  own,  a  good  one, 
or  likely  to  be  permanent ;  but  as  it 
has  lately  come  much  into  vogue 
it  seems  better  for  the  present  to 
adheretoit.    The  general  characters  .'       ''"   '       "  •  "^y  >-." ".''       .^^^ 

of  sarcomata  are,  that  they  consist  '<  :^~ 

of  fibrous  tissue  more  or  less  per-  ^      ."',-. 

fectly    formed,  and  of  cells  which  j,  "       ' 

display   some    resemblance   to   the 

normal   cells   of    either   embryonic   fui.  i«.  tteani  or  cmj-ccURi  Hnmni.    Fitm  >  t^- 
or  adult  Sbres,  membrane,  muscle,        Tnuu/voLiii.  up.  jm-mt.umi  flmmJiD  ibrun.r 
bone,  cartilage  or  nene,  the   ceUs       •«!"■"««  pl  m  b«.  *. 
and  fibrous  tissue  having  an  organic  connection,  and  the  former  showing  a 
tendency  to  higher  development. 

The  class  of  sarcomata,  therefore,  embraces  a  considerable  number  of  those 
tumours  which  have  beeu  described  above  as '  fibrocellular,'  and  it  very  ne«rl> 
coincides  with  the  tumours  described  formerly  as '  fibroplastic,'  the  only  differ- 
ence being  that  under  the  term  sarcoma  many  tiuuours  have  been  included  by 
the  German  pathologists  which  are  of  a  truly  malignant  clinical  nature,  and 
which  used  to  be  described  as  cancer.  Taking  this  definition,  the  following 
are  the  tumours  which  are  arranged  by  Billroth  under  the  head  of  sarcoma  :— 

a.  ifo»f{^'Ce//e(i,  or  granulation  sarrama  |Fig.  163),  in  which  the  chief  con> 
stituents  are  small  round  cells  like  lymph-cells,  such  as  are  found  in  grauula- 
tioiiB,  the  intercellular  substance  being  either  distuictly  fibrous  or  fibrillated. 
or  perfectly  homogeneous,  as  in  the  neuroglia  or  transparent  sheaths  of  the 
nerve -tubes  (glioma). 

b.  Spindle-celled  sarcoma  t  Pig.  l&ll.  which  is  composed  of  small  elongated 
cells  (oat-  or  aHii -shaped I.  sometimes  without  any  intercellular  substance,  at 
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other  timee  united  by  &  homogeueons,  fibrillar,  or  fibrous  tissue.     The  cells 
are  variously  regarded  aa  embryonic  cormective  tissue  (Lebert),  or  embry- 
onic  nervous  or  mus- 
culax  tiflsae  (Billroth). 

c.  Gi&nt-celled   sar- 
coma or  myeloid  tumour 
(Fig.  165).  in  which  the 
cells  distinctive  of  the 
form  of  tumour  are  very 
large,    contain   numer- 
ous  nuclei    (sometimes 
as  many  as  twenty  or 
thirty),  and   are  often 
provided  nith  nomeroua 
offshoots.     These  cells 
are    likened    to     those 
which     occur    in    the 
marrow  of  foetal  bones, 
Such    cells   are   found 
mixed  up  with  the  tis- 
sue of  any  of  the  other 
forms  of   sarcoma,  but 
they  are  most  common 
I   ui  tumours  which  spring 
.  fi^m  bone.     These  tu- 
!  mours  will   be  further 
'  spoken  of  in  the  chapter 
on  Diseases  of  Bone. 
-i-'WucousoT  net-celled  sarcoma'  (myxoma,  Virchow)  iFig.  166),character- 
■^l.bj  the  development  of  caudate  branching  cells  communicating  with  each 


(t)  Into  the  HiUpou 
of  k  maltflnanc  chAn 
V  CKnllkgiDooi  lud 


'  Mjioma  ii  ineludtd  bj  Mr.  Butlin  (■  r'yrt.  of  Surg.'  3rJ  «i,  vol.  i.  p.  267)  Hmong  Ihu 
■  ■■'<».nt  or  bontotugonn  tumours.  He  myn,  however,  '  It  is  not  iniprolialiU.  if  all  the  lumoant 
ir.'liulnl  in  Thin  cIbch  could  be  tnic»l  Iiack  to  Iheir  nntunil  coi]*litir)D,  thr  cUts  might  cmum 
'"  tiirt;  for  moiit.  if  not  all,  of  the  mucous  luinuun  nre  iniperfpctly  dvieloix^l  or  ilvgoDeniUil 
'I-ubIiIm  of  cmnitBginons,  sarcomiitous,  or  othtr  growths.' 


other,  and  bearing  a  reeembUnce  to  tlie  strootaue  of  the  gelatiaoos  tissue  of 
the  umbilical  cord  or  that  of  the  _    


vitreooB  body.  Mixed  with  this 
is  commonly  a  vanabte  quantity 
of  soft  mucous  Bubetance  (col- 
loid) or  soft  tissue,  more  or  less 
resembling  cartilage  ;  and  bone 
may  also  be  found  in  these  mu- 
cous sarcomata. 

e.  Billroth's  next  class  of  sar- 
comata is  the  alveolar  (Fig.  107). 
He  allows,  however,  the  great 
difQculty  of  distinguishing  the 
structure  &om  carcinoma,  and 
his  description  hardly  shows  any 
difference  between  this  form  of 
tumour  and  epithelioma.  The 
cells  are  round,  larger  than 
lymph-cells,  with  one  or  more 
large  nuclei,  containing  glisten- 
ing nucleoli,  and  about  the  size 
of  cartilage-cells,  or  moderately 
large  flat  epitlielium.  They  lie 
in  the  interstices  of  a  beauti- 
fully alveolar  cellular  tissue. 

/.  Finally,  we  have  the  pigtnentary  or  melanotic  sarcoma, 
other  of  the  above  forms  of  saxcoma 
is  coloured  black  or  dark  brown  by  the 
deposit  of  granular  pigment,  which 
almost  always  occurs  in  the  cells,  and 
more  rarely  in  the  intercellular  sub- 
stance also  (Fig.  173,  p.  S58i. 

I  may  refer  here  to  a  peculiar 
class  of  tumours  caUed  Cylindroma 
by  Billroth,  and  to  which  other  names 
have  been  applied  by  other  patholo- 
gists.' The  characteristic  anatomical 
feature  in  these  tumours  is  tliat  they 
contain  long  cylinders,  sometimes  per- 
fectly structureless,  in  otlier  cases  filled 
with  roundish  or  radiate  or  spindle- 
sliaped  cells  (Fig.  168).  These  cylin- 
ders have  been  believed  to  be  modifi- 
i;ations  of  the  nidimeiital  connective 
or  mucous  tissue,  or  of  tlie  rootlets 
of  the  lymphatic  vessels.  According 
to  Paget  such  structures  may  occur 
in  tumours  in  different  regions  of  the 

I  Cylinilriial  <«rlil»ginou*  tumour  r  mucous  cancroid;  cylindrical  Nirconu;  liiihonanu. 
See  P««ft,  'Lectnrw  on  Surgitsl  Pathology,'  3ril  ed.  p.  Mi.  Mr.  Bnilin  remu'la  tb»t 
rhe  mmo  '  CjUmlroma'  has  l«l  to  a  confuuion  l«lwc«n  thi«  form  of  tumuuF  and  thf 
c)-lindrLc»l  form  of  cpitholioma,  with  which  it  has  oolIiiDg  in  commoii. 
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hodj  and  the  growth  may  be  entirely  innocent  or  recur  m  the  scar  after 
operabon  In  the  only  case  which  I  have  myself  treated  the  tmnour  was  of 
a  moat  obatinate  nature  but  was  I  beheve  ultimately  and  finally  eradicated 
b)  a  combination  of  the  knife  and  cautery  It  formed  m  the  scalp  after  a 
wound  received  in  the 
trenches  before  Sebaa 
topot  and  was  not 
finally  cured  till  theyear 
1876  The  cylindrical 
elements  were  not  re 
cognised  till  the  final 
operation  but  the  man 
was  under  my  treatment 
1  for  many  years 
)  I  have  thuB  given 
'  I  the  anatomical  division 
of  tluB  class  of  tumours 
from  one  of  the  most 
recent  and  most  authen 
tic  of  the  German  patho 
logists  m  order  to  place 
^•^N-**^^  ••ei  ('^  4.  ,1  (  '*  f.  111?  before  the  reader  as 
df^^C^^P^^M  WV  ""  ''  intelligibly  as  I  can  the 
W  ^^S^^*'  n^^^^'?'  views  which  ha^e  re 
"^  ^  cently  prevailed  Not 
P  ^  that  Burgeons  or  patho 
legists  are  bj  any 
means  agreed  upon 
those  \iew8  For  in 
stance  Billroth  s  aire 
olar  sarcoma  is  not 
recogmsed  by  other 
authors  '  and  seems  to 
me  accordmg  to  his 
1  descnption  to  be 
long  rather  to  carci 
and  melanotic 
tumours  are  certainly 
m  the  human  subject 
often  regarded  as  car 
cinomatous  but  the 
other  members  of 
t  Billroth's  series  are 
j  usually  admitted  as  dis- 

'"ii™iSSi'™e'  7u.J-i!*^"ta5lKiSJ?™iKVt'hr^nui»^^^^^    ''"°'  anatoDiical  forms 
ifpt;»™rfth»wMVd™i  m»™;tflbioa.tJ«uD:  jf.t.   Prom  n  of  tumour,  and  classi- 
fied as  sarcoma. 
Their  clinical  characters  are  unfortunately  very  variable.     We  only  know 
of  glioma  aa  occurring  iu  the  interior  of  the  eye  and  in  the  brain.   In  the  latter 


'-  in.   Cyfo'l'"'''*-    ' 


'  S«e  the  Jtiy  useful  and  pracliMl  n 

Hryuit'i  '  Pnctior  of  flurgerj','  ch»|i  iii 


It  of  the  u 
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position  its  separate  clinical  history  cannot  be  traced,  since  i^  causes  death  by 
its  situation.  For  its  description  as  it  occurs  in  the  eye  I  must  refer  to  the 
chapter  on  Diseases  of  the  Ete.^ 

Some  of  the  other  sarcomatous  tumours  are  among  the  '  recurrent '  or 
locally  malignant*  type,  and  many  others  are  decidedly  cancerous  in  their 
clinical  history.  The  spindle-celled  sarcoma  is  in  some  of  its  forms  identical 
with  the  recurrent  fibroid  of  Paget,  or  the  fibroplastic  tumour  of  Lebert.  Such 
tumours  will  when  removed,  however  completely,  occasionally  but  not  always 
recur  in  the  cicatrix  of  the  operation,  and  their  repeated  recurrence  will  cause 
death.  Thus,  the  Museum  of  St.  6eorge*s  Hospital  contains  specimens  from 
a  case  of  this  kind,  in  which  a  fibroplastic  tumour,  or  spindle-celled  sarcoma, 
originally  developed  in  the  female  breast,  was  removed  ten  times,  until  at 
length  the  extent  of  tissue  implicated  by  it  became  too  great  for  adequate 
removal,  and  the  patient  died  exhausted  by  its  ulceration,  eighteen  years  after 
its  first  appearance.^  Further,  there  are  cases,  though  not  so  numerous,  in 
which  tumours  of  this  sort  recur,  not  in  the  cicatrix,  or  not  there  only,  but  in 
the  internal  viscera,  usually  the  lungs  or  the  liver,  very  much  after  the  manner 
of  cancer.  For  example,  Mr.  Mitchell  Henry  '  many  years  ago  related  a  case 
in  which  a  myeloid  tumour  amputated  at  the  shoulder- joint  recurred  both  ui 
the  stump  and  in  the  lungs  ;  and  I  have  myself  recorded  a  case  in  which  a 
fibroplastic  tumour  of  the  thigh,  recurring  after  imperfect  removal,  was  ampu- 
tated at  tlie  hip-joint,  and  the  patient  died  some  months  afterwards,  with  a 
similar  growth  in  the  peh-is,  in  the  lungs,  the  brain,  and  in  other  still  more 
remote  parts  of  the  body — \iz.  the  spine  and  the  thorax — the  stump  of  the 
amputation  being  all  the  time  quite  sound  and  healthy.  The  structure  of  the 
tumour  in  this  case  was  minutely  examined  both  before  and  after  recurrence 
by  several  experienced  microscopists,  so  that  its  nature  cannot  be  doubted.^ 
In  another  case,  where  the  breast  had  been  removed  for  a  large  fibroplastic 
tumour,  the  growth  recurred  in  the  cicatrix,  and  afterwards  in  the  opposite 
breast,  which  I  also  removed ;  but  the  recurrence  was  not  checked,  and  it 
ultimately  proved  fatal. 

There  is  no  question  that  when  these  sarcomatous  ( myeloid  and  fibroplastic  i 
tumours  are  thus  dififused  into  remote  parts  of  the  body  the  elements  of  their 
diffusion  are  sometimes  carried  by  the  veins ;  and  Billroth  claims  to  have  been 
one  of  the  first  to  show  that  sarcoma  (contrary  to  what  is  very  common  in 
carcinoma)  never  attacks  lymphatic  glands,  and  he  therefore  believes  that  it  is 
through  the  venous  system  that  such  infection  proceeds  in  sarcoma.  It  is  now, 
however,  admitted  that  sarcomatous  tumours  do  sometimes  affect  the  glandular 
system.  What  is  more  important  to  the  surgeon  is  to  know  whether  sarcoma 
can  be  diagnosed  from  other  less  dangerous  forms  of  tumour,  and  whether  after 
removal  any  prognosis  can  be  arrived  at — i.e.  whether  the  surgeon  can  say, 
with  any  approach  to  accuracy,  whether  the  tumour  will  recur  or  no. 

With  regard  to  the  diagnosis  between  sarcoma  and  carcinoma  at  an  early 
Htage — i.e.  before  any  glandular  affection  has  been  developed  and  before  the 
skin  has  given  way — it  can  hardly,  I  think,  be  estabUshed  definitely.  The 
diagnostic  signs  which  Billroth  points  out  are  as  follows :  '  Sarcomata  develop 

'  Since  glioma  ia  only  connected  with  the  neuroglia,  it  is  often  dc»crilied  as  a  dilfevnt 
form  of  tuniour  from  the  ordinary  sarcoma,  which  Mprings  from  connective  tissue,  and  thv* 
in  the  view  taken  in  the  chapter  on  Diskasrs  of  thk  En. 

'  St.  George's  Hospital  Museum,  Ser.  xvii.  Nos.  68  to  60. 

•  *  Path.  Soc.  Trans.*  toI  ix.  p.  367. 

*  '  Path.  Soc.  Trans.*  vol.  xvii.  pp.  217,  290.    See  also  the  woodents  and  report  on  p.  292. 
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Tnth  peculiar  frequency  after  previous  local  irritations,  especially  after  injuries ; 
cicatrices  also  are  not  unfrequently  the  seat  of  these  tumours ;  black  sarcomata 
(melanosis)  may  come  from  irritated  moles.  Skin,  muscles,  nerves,  bone,  peri- 
osteum, and,  more  rarely,  glands  (among  these  the  mamma  most  frequently) 
are  the  seats  of  these  tumours.  Sarcomata  are  rarest  in  children,  rare  between 
ten  and  twenty  years,  most  frequent  in  middle  life,  and  rarer  again  in  old 
age.  .  .  .  The  growth  is  sometimes  rapid,  sometimes  slow ;  the  consistence 
varies,  so  that  it  can  rarely  be  used  as  a  point  in  diagnosis '  (lib.  cit.  p.  618). 
To  these  diagnostic  signs  Billroth  adds  that  sarcomata  are  usually  encapsuled, 
and  carcinomata  are  not ;  but  as  it  is  certain  that  the  more  rapidly  growing 
sarcomata  are  not  encapsuled,  this  can  hardly  be  regarded  as  diagnostic,  I 
need  scarcely  say  that  the  above  diagnostic  signs  are  far  indeed  from  estab- 
lishing any  reliable  distinction  by  which  sarcoma  and  carcinoma  can  in  all 
cases  be  distinguished  ;  in  fact,  this  is  often  hardly  possible,  even  after  removal 
and  careful  examination.  And  I  may  also  remark  that  subsequent  experience 
has  considerably  modified  the  views  of  surgeons  as  to  several  of  the  state- 
ments here  quoted  from  Billroth.  Thus  Mr.  Butlin  says  that  sarcoma  in 
some  parts  (such  as  the  testicle  and  tonsil)  always  affects  the  lymphatic 
glands,  and  that  sarcoma  is  the  usual,  perhaps  the  only,  form  of  malignant 
disease  in  childhood. 

The  rapidity  of  their  growth  is  that  which  more  than  anything  else  dis- 
tinguishes the  sarcomatous  from  the  purely  innocent  tumours ;  and  the  only 
indication,  as  far  as  we  know  as  yet,  of  the  probability  of  recurrence  is  drawn 
from  this  rapidity  and  from  the  succulence  of  the  growth.  Bapidly-growing 
soft  tumours  are  regarded  with  much  more  apprehension  than  those  of  firmer 
consistence  and  slower  increase.  In  any  case  the  prognosis  is  better  if  the 
tomours  have  been  very  early  and  very  freely  removed.  Even  after  one  or 
more  recurrences  the  case  is  not  absolutely  hopeless.  Cases  are  on  record 
where,  after  the  second  or  third  removal,  no  further  development  of  the  dis- 
ease has  taken  place,  and  such  cases  render  it  the  plain  duty  of  the  surgeon  to 
interfere,  and  at  the  earliest  possible  moment,  when  recurrence  is  ascertained ; 
though,  as  a  rule,  a  tumour  which  has  once  recurred  will  go  on  doing  so ;  and 
the  more  rapidly  it  recurs  the  more  rapidly  it  will  in  all  probability  ulcerate ; 
and,  as  a  general  rule,  the  oftener  it  has  been  removed  the  shorter  will  be  the 
patient's  next  respite.  Sarcomatous  or  fibroplastic  tumours  when  ulcerated 
much  resemble  cancer ;  but  as  there  is  certainly  more  hope  of  successful 
removal  in  the  former  than  the  latter,  it  is  important  to  draw  the  distinc- 
tion ;  and  this  is  made  chiefly  by  the  amount  of  infiltration  of  the  surrounding 
akin.  A  tumour  which  fungates  out  of  a  cleanly-cut  hole  in  the  skin  is 
probably  sarcomatous ;  one  in  which  the  tissue  of  the  skin  around  the  hole  is 
o^matous,  hardened,  and  studded  with  nodular  masses  is  in  all  likelihood 
cancerous ;  and  the  diagnosis  of  cancer  becomes  established  if  the  glands  are 
implicated. 

Tlie  words  '  cancer*  and  'carcinoma'  are  sometimes  used  as  synonymous  Carcinoma. 
and  equivalent  to  the  term  '  malignant  tumour ; '  by  other  authors  this  use  is 
made  of  the  word  '  cancer '  only,  by  which  is  then  meant  a  tumour  presenting 
the  clinical  characters  of  malignancy,  while  the  term  *  carcinoma '  is  made  to 
be  strictly  anatomical.  In  the  latter  terminology,  which  is  perhaps  now  the 
more  common,  all  carcinomatous  tumours  are  {dso  cancerous  or  malignant ; 
but  the  term  cancer  applies  also  to  many  of  the  sarcomatous  tumours,  as  will 
have  been  seen  from  the  above  description  of  the  latter.  Carcinoma  is  defined 
anatomically  as  a  tumour  which  is  composed  of  an  areolar  framework  of  fibrous 
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tissue,  within  which  areolae  are  contained  collections  of  cells  bearing  a  con- 
siderable resemblance  to  those  of  the  epithelium,  and  believed  by  most  modem 
pathologists  to  be  developed  from  that  structure,  so  that  they  deny  the  possi- 
bility of  carcinoma  taking  its  origin  anywhere  except  on  the  surfEMse  of  the 
body,  whether  external  or  internal,  including,  of  course,  in  the  surface  the 
deeper  layers  of  the  epithelium  and  all  the  involutions  formed  by  ducts,  fol- 
licles, &,c, ;  though  no  one  denies  that  cancer  or  malignant  disease  originates 
in  situations  such  as  the  interior  of  bones,  in  the  substance  of  the  brain,  and 
innumerable  other  localities  far  away  from  any  pre-existing  epithelium. 

Taking  this  definition  of  carcinoma,  it  would  be  defined  as  consisting  of  a 
network  of  fibres  in  which  may  be  found  the  nuclei  peculiar  to  connective 
tissue,  and  contained  in  these  areola  a  mass  of  cells  varying  in  shape,  size,  and 
special  characters  in  different  examples,  and  even  sometimes  in  the  same  ex- 
ample of  the  disease,  but  all  of  them  bearing  some  resemblance,  more  or  less 
distinct,  to  the  normal  epithelium.  The  cells  show  no  tendency  to  pass  into  a 
higher  stage  of  development,  as  those  of  sarcoma  do,  nor  have  they  any  organic 
connection  with  the  fibrous  stroma.  On  the  contrary,  they  are  marked  by  a 
tendency  to  fatty  degeneration  and  often  contain  oil-globules,  and  the  whole 
tumour  tends  more  or  less  rapidly  to  degeneration  and  ulceration. 

Carcinoma  is  prone  to  affect  the  lymphatics  leading  from  the  part  in  which 
it  was  originally  developed ;  so  that  the  glands  next  in  order  are  very  com- 
monly found  to  be  the  seat  of  a  similar  tumour,  and  this  glandular  forma- 
tion, when  confined  to  the  glands  immediately  connected  with  the  primary 
tumour,  is  by  many  surgeons  considered  rather  in  the  light  of  a  portion  of 
that  timiour  than  as  an  extension  of  the  disease.  And  certainly  the  disease 
often  stops  for  a  time  at  these  first  glands.  But  from  this  first  range  of 
glands  it  will  pass  either  to  more  remote  glands  or  will  infect  the  mass  of 
the  blood  and  reappear  in  the  remotest  parts  of  the  body.  Meanwhile  the 
primary  tumour  has  been  locally  infecting  the  tissues  in  its  neighbourhood, 
and  thus  making  its  way  to  the  surface  either  of  the  skin  or  of  a  neighbour- 
ing serous  or  mucous  cavity.  In  its  course  it  breaks  down,  as  above  stated, 
so  that  its  structure  presents  traces  of  fatty  degeneration  in  the  form  of  small 
dots  of  a  yeUow  cheesy  consistence,  visible  to  the  naked  eye,  and  in  the  presence 
of  a  c^amy  juice  (so-called  *  cancer-juice  ')  which  can  be  scraped  or  squeezed 
from  its  section.  The  cancer-juice,  however,  is  not  entirely  formed  by  tlie 
breaking  down  of  the  tumour.  In  some  cases  it  certainly  may  be  so,  in  great 
part — as  shown  by  the  quantity  of  oil  and  debris  which  it  contains — but  in 
other  cases  it  shows  only  well -formed  and  perfect  cancer-cells,  and  is  regarded 
with  great  probability  by  many  pathologists  as  the  medium  in  which  tlie  cells 
grow,  and  by  which  they  are  propagated  to  the  parts  around.^  When  the 
disease  has  made  its  way  to  the  surface  an  indolent  ulcer  is  formed,  with  hard, 
elevated  edges,  the  cancerous  material  being  infiltrated  into  the  integument  for 
a  variable  distance,  the  surfiGi>ce  of  the  ulcer  varying  in  character  according  to 
the  form  of  the  disease.  These  cancerous  ulcers  are  very  prone  to  hemorrhage, 
and  the  patient*s  life,  if  not  cut  short  otherwise,  is  gradually  worn  out  by  the 
bleeding  and  the  exhaustion  of  the  discharge.  Carcinoma  kills,  however,  in 
many  other  ways.  The  growth  of  the  primary  tumour  interferes  with  tlie 
functions  of  vital  organs ;  or  the  disease  is  propagated  into  one  of  the  great 
viscera ;  or  it  infects  the  mass  of  the  blood,  causing  a  peculiar  cachexia, 
which  sometimes  proves  fatal  without  any  obvious  mechanical  cause. 

The  forms  into  which  carcinoma  is  divided  are  as  follows : — 

>  Sec  Savory,  *  Brit,  Mod.  Jouni.'  I>ec  19.  187*. 
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1.  Hard  cancer  or  acirrlius— carcinoma  fibroaum — bard  spheroidal -celled  Scitrhos, 
earcinoma  (Bntlin) — very  common  in  tlie  female  breast.  This  is  distin- 
gaiabed  by  its  stony  hardness  (bence  popularly  called  stone-cancer) ;  it  feels 
like  a  lamp  of  some  hard  foreign  substance  let  into  the  part ;  in  its  growth 
its  structure  often  shrivels,  so  as  to  draw  the  neighbouring  tissues  to  it, 
producing  an  apparent  loss  of  size,  glueing  the  integument  to  the  surface,  and 
causing  the  dimple  of  the  skin  so  often  seen  in  this  form  of  cancer,  and  the 
retraction  of  the  nipple  which  so  commonly  occurs  when  it  is  situated  in  the 
breast.  Stretching  oat  from  tbe  main  tnmonr  may  often  be  found  indurated 
strings,  being  tbe  cellular  tissues  infiltrated  and  drawn  in  towards  the  tumour. 
It  was  these  projections  which,  being  fancifully  likened  to  a  crab's  claws,  gave 
the  disease  its  name. 

When  cut  into,  scirrhua  presents  a,  characteristic  hardness,  feeling  like  a 
raw  potato  does  when  cut ;  its  section  is  whitish  or  greyish,  dotted  with  minute 
yellow  points,  and  its  surface  often  presents  a  concavity  caused  by  the  shrinking 


of  the  tumour.  Tbe  tissue  if  its  esterior  passes  into  that  of  the  healthy 
(tructures  by  no  exact  or  defined  maigin. 

Examined  microscopically  it  shows  a  stroma  which  is  often  extremely 
definite — the  cells  are  '  of  an  epithelial  type,  of  varying  size  and  shape,  but 
with  tolerably  uniform  (and  usually  single)  large  nuclei,  closely  packed  in  the 
meshes  of  a  stout  fibrillated  stroma,  without  any  visible  intercellular  elements." 
The  stroma,  which  many  pathologists  regard  as  merely  tbe  compressed  con- 
nective tisane  of  the  part,  is  believed  by  Mr.  Amott  to  be,  often,  at  any  rate, 
a  new  formation. 

Hub  form  of  Bcirrbus,  collected  into  a  separate  nodule,  is  called  the  tuberous 
brro ;  the  other  is  tbe  infiltrating,  in  which  the  cancer  appears  more  as  a 
general  induration  of  all  tbe  tissues  in  tbe  neighbourhood,  the  akin  being 
thickened,  tense,  and  livid,  and  adhering  closely  to  the  parts  below  ('  hide- 
bound cancer ') ;  the  disease  spreads  slowly  and  superficially,  ulcerating 
in  one  part,  and  possibly  afterwards  healing  there  while  spreading  in  other 
parts. 

The  ulceration  of  a  scirrhous  tumour  leaves  a  sluggish  sore,  with  sharp 
edgee,  bounded  to  a  variable  distance  by  cancer- tissue,  sometimes  with  a 
■  H.  Amott,  in  '  Sjst.  of  Surg.'  2nd  ed.  Tol.  i.  p.  614. 
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nearly  flat  surface,  at  others  with  prominent  granulations,  and  with  a  peculiar 
fcetid  discharge,  the  smell  of  which  much  distresses  the  patient,  and  which 
is  mixed  with  more  or  less  blood  from  time  to  time.  Such  ulcers  may  heal 
for  a  time,  leaving  a  thin  livid  scar,  very  prone  to  break  down  again. 

Scirrhous  cancer  may  be  operated  upon,  whenever  the  skin  is  una£fected 
and  the  glands  are  not  implicated,  with  a  tolerably  certain  prospect  of  benefit, 
from  the  cessation  or  prevention  of  the  stabbing  pain  which  often  accompanies 
the  growth  of  the  tumour,  and  from  the  removal  of  what  is  a  source  of  constant 
annoyance  and  apprehension  to  the  patient.  Gases  are  also  unquestionably 
on  record  in  which  the  tumour  has  never  recurred,  but  these  are  so  rare, 
especially  if  we  insist  on  anatomical  evidence  of  the  correctness  of  the  dia- 
gnosis, that  they  need  hardly  be  taken  into  account,  and  as  a  general  rule  the 
return  of  the  disease  must  be  anticipated.  Nor  is  there,  as  far  as  I  know, 
any  conclusive  evidence  that  the  operation  prolongs  life,  for  it  must  be  remem- 
bered that  the  course  of  scirrhus  is  sometimes  very  slow,  and  against  the  few 
cases  in  which  no  return  has  taken  place  for  many  years  after  the  operation 
may  be  set,  perhaps,  as  many  in  which  the  tumour,  having  never  been  inter- 
fered with,  has  remained  indolent  and  innocuous  for  a  very  long  time,  until, 
perhaps,  the  patient  has  died  of  old  age,  or  of  some  other  affection,  or  after 
this  long  interval,  cancer  has  shown  itself  in  other  parts  of  the  body.^  But 
there  is  certainly  no  reason  to  say  that  operations  shorten  life ;  and  as  they 
give  a  period  of  immunity,  and  usually  with  very  little  danger,  they  should 
be  performed  in  all  appropriate  cases. 

Even  when  ulceration  has  occurred  to  a  considerable  extent  I  have  known 
the  operation  successful  in  procuring  a  considerable  period  of  health  and 
avoiding  impending  death  frx)m  hemorrhage. 

The  question  of  operating  when  the  glands  are  affected  is  a  doubtful  one. 
If  all  the  affected  glands  can  be  removed,  there  seems  no  reason  why  the  opera- 
tion should  not  be  as  successful  as  in  any  other  case,  since  the  glands,  as  has 
been  said  above,  are  rather  a  part  of  the  primary  disease  than  a  propagation 
of  it ;  but  it  must  be  allowed  that  in  the  axilla  especially  it  is  extremely  diffi- 
cult to  remove  them  all,  without  a  most  formidable  and  frequently  fatal  opera- 
tion, those  that  are  obvious  being  only  a  superficial  part  of  a  chain  of  glands 
which  often  stretch  deep  into  the  axilla  ;  anywhere  a  second  chain  (as,  for 
example,  the  cervical  glands,  in  cancer  of  the  breast)  has  become  involved,  it 
is  unjustifiable  to  operate. 

When  there  is  a  second  tumour  perceptible  in  a  remote  part  of  the  body, 
or  any  symptoms  of  the  formation  of  such  a  tumour,  the  operation  is  inad- 
missible, as  also  when  the  presence  of  general  cachexia  testifies  to  the  infection 
of  the  mass  of  the  blood. 
HcduUaiy  2.  The  next  variety  of  carcinoma  is  the  encephaloid,  medullary,  or  soft 

cancer — soft  spheroidal-celled  carcinoma  (Butlin) — in  which  the  cells  are  more 
plump,  rounded,  and  usually  more  uniform  in  size  and  shape,  and  the  alveolar 
stroma  less  distinct.  This  form  of  cancer  is  often  secondary  to  scirrhus,  so  that 
a  primary  scirrhous  tumour  in  the  breast  will  be  accompanied  by  the  growth 
of  medullary  carcinoma  in  the  glands  or  viscera.  It  grows  much  more  rapidly 
than  scirrhus,  is  often  exceedingly  vascular,  so  that  large  blood-cysts  are  formed 
in  the  interior  of  the  tumour,  and  its  siurface  is  very  conmionly  permeated  by 
large  veins.    To  the  most  vascular  examples  of  this  form  of  cancer  Mr.  Hey*8 

>  In  the  *  Path.  TranB.'  vol.  xi.  p.  220,  is  the  account  of  a  case  in  which  the  ■eirrhoiw 
tumour  had  existed  for  more  than  thirty  years,  and  then  depoeiU  ^of  cancer  took  place  in 
various  parts  of  the  skeleton. 
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name,  '  Fungus  hiematodes,'  is  gtill  occasionally  applied.  This  form  of  cancer 
differs  from  scirrhas  in  the  greater  softness  of  the  whole  mass  (whence  the 
name),  in  the  relatively  smaller  proportion  of  the  intercellular  substance,  in 
the  greater  juiciness  of  the  tumour,  and  the  more  rounded  shape,  larger  size, 
and  more  varying  form  of  the  cells. 

The  faTourite  seats  of  encephaloid  cancer  are  the  bones,  the  female  breast, 
the  eye,  the  testicle,  and  less  frequently  the  uterus,  bladder,  and  other  viscera ; 
but  any  tissue  of  the  body  may  be  affected  by  it.  It  occurs  very  commonly 
in  youDg  people  in  blooming  health,  and  its  nature  is  often  overlooked  at  first, 
it  being  mistaken  for  innocent  tumour,  or  for  abscess,  from  its  estreme  softness 
when  not  covered  by  any  bard  tissue,  or  for  chronic  inflammation  in  the  tes- 
ticle when  bound  down  by  the  firm  tunica  albuginea.  It  rapidly  affects  the 
glands,  and  when  removed  it  generally  rapidly  recurs,  so  that  the  prognosis  is 
even  more  unbvoarable  than  in  scirrhus.  Nevertheless  operations  are  emi- 
nently justifiable  in  this  form  of  cancer.     They  certainly  tend  to  prolong  life, 


a.  m.    UtiluiNb.  •pringtng  b 

muoHuUDingof  the 

».  Ttis  1 

^Tl^iMtlon'T'll 

be  oorpon 

j«n  utd  died  of  u 

MOMOID,! 

and  osaally  they  restore  the  patient  for  a  time  to  complete  health.  When 
left  to  itself  the  tumour  speedily  makes  its  way  through  the  skin,  ulcerates, 
and  bleeda  copiously.  If  death  is  not  caused  in  this  way  it  is  occaaioned  by 
the  rapid  growth  of  the  tumour. 

Borne  pecoliaritieB  in  encephaloid  cancer  as  it  exists  in  bone  deserve 
Mpecial  notice,  viz.,  its  tendency  to  ossify  and  its  occasional  pulsation.  The 
mder  is  referred  to  the  section  on  cancer  in  bones  later  on. 

Ab  snbvarieties  of  encephaloid  I  would  name  melanosis  and  osteoid  cancer. 
UelanosiB,  or  black  cancer,  is  usually  developed  from  parts,  such  as  the  eye 
or  the  akin,  where  pigment  is  always  or  commonly  found  in  the  natural  state. 
When  occurring  in  the  skin  it  seems  often  to  originate  in  a  mole.  The  Hver, 
agtin,  ia  a  tolerably  common  seat  of  melanosis,  and  it  is  found  comparatively 
oAcn  aa  a  secondary  formation  in  many  other  parts  of  the  body,  snch  as  the 
brain  or  the  bones.     It  also  originates  in  parts  where  no  pigment  naturally 
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exists  (Fig.  172).  The  pigment  is  deposited  chiefly  in  the  cells  and  also  to  a 
certain  extent  in  the  intercellular  substance. 

That  melanosis  is  clinically  a  malignant  disease  in  man  is  a  &ct  to  which 
I  have  not  as  yet  met  with  any  well-marked  exception.*  But  that  the  disease 
is  always  or  even  usually  of  the  cha- 
racter which  would  be  technically 
called  carcinoma  by  all  pathologists 
is  a  very  different  matter.  The  ana- 
tomical characters  of  the  tumour 
may  either  be  those  of  soft  cancer, 
as  shown  in  fig.  17  of  Mr.  Amott's 

mla^^Ao  9  /x«  ^f  (r.%;««;i1/x  ^^U^A  «».^^w«»  Fio.  178.  The  cells  which  were  found  in  the  mlcrwcoplo 
plates,*  or  of  Spmdle-Celled  sarcoma,         examination  of  the  tumour  shown  in  the  preriia. 

as  in  a  remarkable  instance,  under       ^^'Ix.  t  ^**??  Si™  **15.  J^^^'**'"^  R^  »*  *»»« 

«>»         M     x/Ax^M^ »«»/««   AXAovcMA^v,    uuv«o«.  growth  showing  •  indifferput  •  or  '  ifranulatlon  ttarae/ 

my   own   care,   of  melanosis   of   the  ^'*^**  l«oUte<l  pigmeut-ccllB  among  it.    At  one  point 

•^  '  a  bloodvessel  Is  seen.    b.  A  portion  of  the  growtli 

urethra,  here  figured.  more  highly  magulfted,  showing  large  spindle-sliaped 

r\  J.      *  -s  '  branching  cells,  many  of  them  quite  filled  with  pig- 

Osteoid  USteOld    cancer   is   a    very     rare  meat-  From  a  drawing  by  Dr.  T.M.  Green  in  the 

«»<*'•        form  of  the  disease.     Its  primary       *''"''•  ^'  ^"°^'  ^"*-  ""*•  ^  "*• 

seat  is  almost  always  in  the  bones ;  but  it  presents  the  remarkable  peculiarity 
of  forming  secondary  deposits  of  bony  cancer  in  the  glands  and  in  the  viscera, 
and  of  recurring  as  a  bony  mass  in  remote  parts  of  the  body.  In  all  cases 
that  I  have  seen  the  lungs  have  been  the  seat  of  the  secondary  growth.  The 
primary  tumour  is  usually,  as  Mr.  Moore  describes  it,  '  a  mass  of  the  hardest 
enamel  or  ivory-Uke  bone,*  mixed  with  which  are  the  materials  of  ordinary 
encephaloid  cancer,  and  often  a  considerable  proportion  of  cartilage.  And 
sometimes  the  primary  tumour  has  been  judged  to  be  of  the  common  ence- 
phaloid nature,  while  the  recurrent  growth  in  the  lungs  has  been  osteoid.' 

The  diagnosis  of  osteoid  cancer  is  sometimes  rendered  self-e\ident  by  the 
presence  of  bony  masses  in  the  glands,  otherwise  it  can  only  be  formed  by- 
anatomical  examination  or  by  the  nature  of  the  recurring  tumour.  I  would 
refer  the  reader  to  the  chapter  on  Diseases  of  the  Bones  for  further  par- 
ticulars with  regard  to  this  form  of  cancer. 

Epithe-  The  other  indubitable  form  of  cancer  is  the  epithelial,  or  epithelioma. 

lioma.  T\nB  form  of  cancer  takes  its  origin  from  the  epithelium  of  the  part  in  which 

it  grows,  and  is  therefore  always  developed  from  the  surface,  or  from  the 
parts  in  contact  with  the  surface  of  the  skin,  or  mucous  membrane.  A 
favourite  seat  of  epithehoma  is  the  orifice  of  some  cavity  (mouth,  anus,  vagina, 
urethra),  where  the  skin  and  mucous  membrane  become  continuous.  It  usually 
appears  as  a  hard  flattened  lump,  the  surface  of  which  easily  breaks  down 
and  ulcerates,  and  which  readily  affects  the  nearest  glands.  Its  connection 
witli  simple  inflammation  is  very  close ;  the  continuous  irritation  of  some 
foreign  substance  is  an  undoubted  cause  of  the  disease,  as,  for  example,  that 
of  a  clay  pipe  in  causing  epithelioma  of  the  lip  or  tongue,^  of  soot  in  the  rugs 

*  In  exceptional  caH.*fl,  however,  recurrence  after  operation  may  bo  lonp  delayed.  Mr. 
Pollock  removed  a  melanotic  tumour  from  the  thif^h,  and  after^-anlM  one  which  abowod  itaelf 
in  an  inguinal  gland.     No  recurrence  bad  taken  place  fil\een  yearti  afterwards. 

*  Even  in  thi;*  plate  it  in  doubtful,  ils  Mr.  Arnott  says,  whether  the  anatomical  cbaractcR* 
are  not  rather  thoite  of  round-celled  i<arcoma. 

■  *  Sysjt.  of  Surg.'  2nd  ed.  vol.  i.  p.  674.  Osteoid  cancer  i«  now  usually  regarded  aa  a 
form  of  sarcoma  in  which  the  harcomatoun  element  goes  on  to  chondrificai ion,  calcification, 
or  ohHiiiciition.     However  this  may  U*.  it  is  a  mof(t  malignant  form  of  tumour. 

*  Cancer  of  the  tongue  is  rarely  seen  in  the  female  «ex,  and  cancer  of  the  lip  hardly  ever ; 
but  a  diKtingui!«ht<d  surgeon  at  t^linburgh  told  me  that  he  had  M«en  numerous  examples  uf 
cancer  of  the  lip  among  the  lri.>«h  women  of  that  town,  who  are  constantly  smoking  abort 
clay  pi[HiS. 
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of  the  scrotum  in  causing  chimneysweep's  cancer,  of  retained  secretion  under 
a  phimosed  prepuce  in  causing  epithelioma  of  the  penis.  And  the  enlarge- 
ment of  the  glands  is  often  due  merely  to  ordinary  inflammation,  and  will 
subside  completely  after  the  removal  of  the  tumour.  On  microscopic  esamina- 
tion  the  epithelial  elements  are  very  distinct,  in  the  form  of  large  nucleated 
cells,  often  bearing  a  very  close  resemblance  to  those  of  the  epidermis,  fre- 
qaently  arranged  in  concentric  laminse  like  the  layers  of  a  bird's  nest  (squa- 
moos  epithelioma) ;  in  other  cases,  and  especially  where  the  disease  affects  a 
mucous  surface  with  cylindrical  epithelium,  as  the  intestine,  the  epithelial 
cells  also  are  of  the  cylindrical  type  (cylindrical  epithelioma).    This  is  most 

^_ perfectly  seen  in  the  rectum, 

and  is  classed  by  Mr.  Butlin 
as  a  separate  form  of  cancer 
from    the    ordinary    epithe- 
lioma, siace  in  it  the  cell-nests 
which  he  regards  as  charac- 
teristic of  that  form  of  carci- 
noma  are  not  met  with.     It 
should  be  remarked  that  the 
word  '  cylindrical '  is  applied 
to  the  form  of  cells  found  in 
this  species  of  carcinoma.    In 
the  ordinary  epithelioma  the 
epithelial  cells  are  often  found 
arranged  in  cylinders,  as  they 
are  in  the  cylindrical  sarcoma 
above  described   (page  850). 
And  it  should  also  be  noticed 
E»eep-i  that  the  bird's-nest  arrange- 
li^t^  ment  of  the  epithelial  cells, 
litottho  though  very  characteristic  of 
ii'i'qmu  epithelioma,    is   not  peculiar 
™  T""'"™  *""  """"fro"*  oiHen  LD  lue  lutKuUDcoui  to  it.    '  Similar  cell-nesta  are 
""  "■  formed  in  other  morbid  stmc- 

tnres,  in  papilloma  for  example,  and  they  exist  even  in  normal  epidermis. 
In  the  epidermis  of  the  tongue  exquisite  specimens  of  cell-nestB  may  often 
be  discovered '  (Butlin).  EpitheUoma  is  epecially  prone  to  break  down  and 
ulcerate,  and  is  the  form  of  cancer  which  usually  gives  rise  to  the  cancerous 
nicer  described  in  a  subsequent  chapter. 

Epithelioma,  although  it  appears  to  me  to  realise  more  exactly  than  any  of 
the  other  forms  of  cancer  the  anatomical  descriptions  of  carcinoma  which  are 
accepted  at  the  present  day,  in  the  distinct  derivation  of  its  cell-forms  from  the 
epidermal  tissues,  and  the  completeness  of  its  fibrous  stroma,  yet  is  commonly 
mnch  less  'malignant'  than  the  other  forms  of  cancer,  i.e.  it  destroys  life  less 
quickly,  and  after  removal  it  returns  much  less  speedily,  and  often  as  it  seems 
does  not  return  at  all.  Its  removal,  therefore,  is  a  matter  of  urgent  necessity, 
and  a  more  encouraging  prognosis  may  be  given  than  we  cau  honestly  give  in 
scirrhua  or  soft  cancer. 

There  are  two  other  fonns  of  tumours  which  are  by  some  classified  as  can-  Colloid, 
ten,  while  others  deny  their  cancerous  nature,  viz.  colloid  and  villous.     It  ap- 
pears probable  that  colloid  at  any  rate  is  very  frequently  cancerous,  or  at  least 
uuUgnant.     Its  synonym  is  Alveolar  cancer,  derived  from  the  arrangement  of 
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the  fibres  of  its  stroma  in  large  open  meshes  of  transparent  fibres,  in  which  are 
seen  rounded  or  oval  nuclei.  Lying  in  the  interstices  of  these  fibres  is  a  trans- 
parent jelly-like  substance,  in  which  will  be  seen  under  the  microscope  cells  of 
various  sizes  and  shapes,  the  most  characteristic  being  large,  round,  and  flat, 
formed  of  a  nucleus,  around  which  are  numerous  concentric  laminie,  very  much 
like  an  oyster-shell,  besides  which  there  are  others  which  approach  more  or  less 
closely  to  the  forms  usually  seen  in  epithehoma.  The  favourite  seat  of  colloid 
is  the  peritoneum,  especially  its  omenta,  though  it  is  found  also  in  the  female 
breast,  in  the  limbs,  the  rectum,  and  the  face.  Many  of  the  cases  which  are 
now  described  as  myxoma  would  formerly  have  been  classed  as  colloid.  The 
title  of  colloid  to  the  designation  of  cancer  has  been  much  questioned,  and 
more  particularly  of  late  years  by  Mr.  Sibley  ('  Med.-Chir.  Trans.'  vol.  szxix.), 
who  speaks  of  it  as  never  infecting  the  glands,  as  not  prone  to  affect  the  liver 


no.  1T(.    Oollold 
goUit  Id  ihipe), 


UoH,  glTliiB  to  tba  » 


or  lungs,  as  true  cancer  peculiarly  is,  and  as  not  prone  to  recur  after  complete 
removal.  The  anatomical  characters  of  colloid,  however,  certainly  seem  to 
agree  in  essentials  with  those  of  carcinoma,  and,  as  far  as  can  be  judged  by  the 
rather  rare  cases  which  become  the  subjects  of  surgical  operation,  it  is  quite  as 
prone  to  recur  as  epithelioma  is,  and  oases  in  which  the  glands  have  been 
affected  are  not  wanting.  It  appears  probable,  as  Mr.  Croft  has  said,'  thai 
'  some  tumours  are  colloid  in  character  from  the  outset,  others  appear  to  under- 

le  from  which  Fig.  175  in  taken,  >Pft(h.  Soc.  Tniu.'  toI.  xxiii. 
t.  p.  288. 
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go  a  colloid  change,'  and  it  may  be  possible  that  the  nature  of  the  developed 
tomoor  may  depend  on  that  of  the  one  which  it  has  replaced. 

Villons  tumours,  or  papillomata,  are  now  almost  universally  allowed  to  be  Villoos. 
in  general  not  cancerous.  They  spring  from  mucous  surfaces,  and  the  situa- 
tions in  which  they  are  most  commonly  found  are  in  the  bladder  and  rectum. 
Very  striking  instances  have  been  put  on  record  of  the  difference  which 
generally  marks  their  course  from  that  of  cancer.^  Nor  is  the  anatomy  of  the 
disease  that  of  cancer.  The  tumour  consists  usually  of  a  loose  floating  mass  of 
processes  with  a  dendritic  arrangement,  springing  from  a  base,  in  which  no 
cancerous  elements  can  be  detected.  The  villous  processes  are  composed '  of  a 
fine  membranous  envelope  like  the  finger  of  a  glove,  enclosing  a  quantity  of 
gnnnlar  matter  in  which  numerous  cells  are  embedded,  which  are  chiefly 
spheroidal  in  form  and  cannot  be  distinguished  from  those  of  the  membrane 
adjacent  to  the  villous  growth.'  These  villi  bear  the  most  exact  resemblance  to 
the  villi  of  the  chorion.'  It  appears,  however,  undeniable  that  cancers  may  be 
eorered  by  a  similar  villous  growth.  The  anatomical  difference,  therefore, 
between  a  simple  and  cancerous  villous  growth  would  rest  on  the  presence  or 
absence  of  cancer  underlying  the  villous  surfEU^e.  Clinically  the  rapidity  of 
growth  and  acuteness  of  symptoms  would  enable  the  surgeon  to  form  a 
^^osis,  which,  however,  in  many  cases  would  be  only  conjectural. 

These  are  all  the  new  growths  which  appear  to  me  to  require  separate  de- 
Kription  as  coming  within  our  definition  of  tumours.  For  the  other  forms  of 
^lowth  which  are  described  in  some  systematic  treatises  under  the  head  of 
tomoors,  I  would  refer  to  other  parts  of  this  work.  Thus  the  reader  will  find 
Lymphoma  or  Lymphadenoma  spoken  of  under  the  Diseases  of  the  Absorbent 
Srstem;  Neuroma  under  those  of  Nerves;  Adenoma  under  those  of  the 
breast,  prostate  and  other  organs  where  polypi  of  that  kind  are  met  with. 

'  ^  below,  in  the  chapter  on  diseaaes  of  the  bladder,  an  illustration  taken  from  a  typical 
^>K  of  TiUous  tamoor  in  that  organ ;  and  see  *  Pbth.  Trans/  vol.  xii.  p.  120  for  a  striking 
<>uiple  of  TiUoas  tumour  of  the  rectum.  In  both  these  cases  the  tumour  was  clearly  of  an 
-vttot  nature. 

'  See  a  paper  by  Mr.  Sibley  in  *  Path.  Trans.'  vol.  vii.  p.  212,  where  the  villi  from 
>i3)MUB  of  the  intestine  and  bladder  are  figured  side  by  side  with  those  of  the  chorion. 


CHAPTER  XVin. 

SCBOFULA. 

The  terms  '  stmma '  and  '  scrofula '  are  usually  regarded  aud  employed  as 
sjnonymoua ;  but  some  writers  make  a  difference,  and  a  very  important  one, 
between  the  two.  In  the  most  intelligible  sense  of  the  words,  and  in  the  class 
of  cases  which  are  moat  easy  to  diagnose,  scrofula  or  struma  is  the  constita- 
tional  diathesis  which  leads  to  (or  which  tends  to  lead  to)  the  deposit  of  a  sub- 
stance called  '  tubercle '  in  various  organs  of  the  body.  Tubercle  is  described 
as  being  of  two  kinds,  the  grey  or  miliary,  and  the  yellow  or  crude.  The 
latter  is  now  regarded  by  most  authors— following  the  authority  of  Virchow — 
as  a  secondary  stage  of  the  former.  Grey  or  miliary  tubercle  is  '  a  greyish- 
white,  translucent  non-vascular  body  of  firm  consistence  and  well-defined 
spherical  outline,  usually  about  the  size  of  a  millet-seed.  Although  in  its 
earlier  stage  it  is  uniformly  translucent,  its  central  portions  quickly  become 
(^que  and  yellowish,  owing  to  the  retrograde  metamorphosis  of  its  component 


elements.  In  structure  tubercle,  like  the  other  "  lymphoma ta,"  consista  of 
lymphatic  cells  contained  in  the  meshes  of  a  very  delicate  reticulum.  Tlu> 
cells  are  mostly  round,  or  roundly  oval,  colourless,  transparent,  and  slightly 
granular  bodies,  much  resembling  lymph-corpuscles;  and,  like  these,  vary 
considerably  in  size ;  many  of  them  contain  a  small  distinct  nucleus.  In 
addition  to  these  there  are  a  few  larger  cells  containing  two  or  even  thrM> 
nuclei.''  The  grey  miliary  tubercles  themselves  are  described  by  Mr.  Treves 
as  an  aggregation  of  smaller  bodies,  which  are  designated  '  lymphoid,*  or 
'  reticular,'  or  '  primitive '  tubercles,  and  the  microscopic  structure  of  which  lie 
thus  describes : — 

'  Speaking  generally,  the  structure  of  this  elementary  tubercle  is  as 
follows :  It  forms  a  roundisli  microscopic  mass  of  cells  that  may  be  dindt^) 
into  three  zones.    The  central  zone  is  represented  by  one  or  more  giant  cells, 
'  Ore*n's  '  rBlhologj,"  pp.  14S-7. 


PATHOLOGY.  368 

the  next  zone  is  composed  of  a  number  of  large  cell-elements  with  clear  and 
pellacid  contents  and  that  have  been  somewhat  erroneously  termed  '*  epithe- 
lioid/' and  the  most  external  zone  consists  of  a  mass  of  leucocytes.  The  cells 
fomiing  the  little  district  are  supported  by  a  more  or  less  distinct  reticulum, 
and  with  this  reticulum  the  branched  processes  of  the  giant  cells  (when  such 
processes  exist)  are  said  to  be  continuous.  The  altered  tissue  fuses  gradually 
into  the  surrounding  structures,  and  the  whole  of  the  affected  area  is  con- 
spicaous  by  its  deficient  vascularity.' ' 

These  minute  grey  granulations  are  often  aggregated  together  into  larger 
masses,  and  then,  though  the  granulations  themselves  are  essentially  non- 
Tascnlar,  vessels  may  be  found  in  the  interstices  of  the  aggregate  mass  which 
LtloQg  to  tissues  interposed  between  the  component  parts  of  the  mass.  The 
dtposit  of  miliary  tubercle  is  peculiarly  apt  to  follow  the  course  of  the  small 
arteries  and  capillaries,  and  seems  first  to  occur  in  the  'adventitia,'  or  fibrous 
truvelope  of  the  vessels.^  Such  vessels  are,  however,  according  to  Comil  and 
Banner,  always  impermeable,  their  cavity  being  filled  with  granular  fibrine 
mixed  with  white  blood-globules.  The  presence  of  the  white  corpuscles, 
according  to  these  observers,  testifies  to  the  gradual  progress  of  the  obUtera- 
uoQ.  This  aggregate  of  tubercle  softens  into  a  yellow  caseous  substance, 
niid  in  that  condition  forms  the  yellow  or  crude  tubercle.^  Besides  the  cells 
-:.nired  above  as  typical  of  tubercle,  all  sorts  of  debris  are  met  with  in  micro- 
H'opical  examination — *  ill-formed  epithelial  cells,  masses  of  pigment,  crystals 
and  plates  of  cholesterine,  renmants  of  enclosed  and  disintegrating  tissue  ' 
Savory).  Latterly  the  existence  of  a  special  and  characteristic  bacillus  in 
laberele,  which  had  been  previously  asserted  by  other  microscopists,  has  been 
reaffirmed  by  Eoch,  and  supported  by  a  demonstration  through  a  new  staining 
process.  This  demonstration  has  been  accepted  as  conclusive  by  many  com- 
pt^wnt  observers,  and  Mr.  Treves  speaks  of  it  as  '  apparently  unanswerable.' 
lie  even  applies  the  same  term  to  Koch's  theory  of  the  infective  nature  of 
'■^ii  bacillus.  Other  observers,  however,  still  entertain  doubts  on  both  points. 
Mid  more  particularly  the  latter,  which  is  in  fact  very  difficult  to  reconcile 
^>*Ji  the  symptoms  of  tubercular  diseases,  and  I  think  it  more  prudent  to 
'C<pend  our  judgment  for  the  present. 

As  the  yellow  tubercle  degenerates  it  undergoes  one  of  the  two  forms 
'f  metamorphosis.  In  most  cases  it  softens  and  breaks  down,  and  in  this 
^veneration  the  tissues  around  are  involved.  Tliey  become  disintegrated 
(;  low  inflammation,  and  thus  a  strumous  abscess,  vomica,  or  strumous  ulcer 
.<  formed.  It  seems  that  this  softening  may  either  commence  in  the  centre 
< '  the  tubercle,  and  thence  gradually  spread  to  the  tissues,  or  else  the  infiam- 
'ution  of  the  latter  may  involve  the  destruction  of  the  tubercle.  In  other 
'^^8  tlie  tubercles  harden  as  they  degenerate,  the  fluid  parts  are  absorbed, 
•^ving  a  hard,  chalky  mass,  the  cretaceous  tubercle,  and  this  change  may 
^ect  the  grey  granulation  as  well  as  the  crude  tubercle.^  In  this  condition 
'L^  withered,  dried-up  mass  generally  remains  innocuous,  though  sometimes, 
^  Sir  J.  Paget  points  out,  renewed  suppuration  is  set  up  around  it  ('  residual 
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?yst.  of  Surg.*  3rd.  ed.  vol.  i.  p.  217. 

See  Rindfleisch,  op.  cit.  p.  137  ;  Wibon  Fox,  *  On  the  Artificial  Production  of  Tul>ercle ;  * 
-' .  Mr.  Treres's  easay^ where  beautiful  representations  of  its  microscopic  structure  will  be 

*  Characteristic  illustrations  of  the  nakednjye  appearance  of  crude  tu1>ercle  will  be  found 
'•'.«>  chapter  on  Diseases  of  the  Bohes. 

'  Rokitansky,  who  regarded  the  two  kinds  of  tul>ercle  as  indejiondont,  8i)cak»  of  this  as 
<  '■  only  metamorphosis  which  the  grey  granulation  undergoes. 
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abscess*),  and  thus  it  is  cast  out.  It  is  indisputable,  however,  that  case$( 
described  as  scrofula  are  often  unassociated  with  any  visible  deposit  of  tubercle^ 
Gonnectioii  and  this  leads  to  two  questions  :  1.  Is  there  anything  essentially  peculiar  in 
acrofa?  tubercle,  or  is  it  merely  a  form  of  chronic  inflammatory  deposit  ?  and,  2.  Is 
andinflam-  the  presence  of  tubercle,  or  a  tendency  to  its  development,  a  necessary 
'"^  ^°*  characteristic  of  scrofula,  or  is  there  a  distinct  class  of  scrofulous  afifections 
in  which  there  is  no  such  tendency  ?  To  the  first  question  there  is  much 
reason  for  giving  a  negative  answer.  The  researches  of  Drs.  A.  Clark,  Burdon 
Sanderson,  and  Wilson  Fox  and  others  have  shown  that  by  the  inoculation 
of  non-tubercular  products,  or  by  artificial  irritation  of  the  tissues  in  the 
lower  animals,  products  indistinguishable  from  tubercle  may  be  generated  ; 
and  this  doctrine  lends  strong  support  to  the  belief,  which  experience  justifies^ 
and  which  has  been  expressed  by  myself  and  others,'  that  tuberculosis  in  the 
human  subject  is  often  the  result  and  not  the  cause  of  some  exhaustive  sup- 
purative lesion  which,  being  described  as  'scrofulous/  is  often  regarded  aa 
being  dependent  on  the  diathesis,  of  which,  on  the  contrary,  it  is  itself  the 
cause.  If  we  assume  that  these  experiments  made  on  the  lower  animals 
are  exactly  applicable  to  man,  we  shall  conclude  that  the  deposit  of  tubercle 
is  only  a  more  definite  form  of  chronic  inflammatory  lymph ;  or,  in  Dr.  C.  J. 
B.  Williams's  words,  that  tubercle  is  '  a  degraded  condition  of  the  nutritive 
material  from  which  old  textures  are  removed  and  new  ones  formed,  and  that 
in  its  origin  it  differs  from  the  normal  plasma  or  coagulable  lymph,  not  in 
kind  but  in  degree  of  vitality  and  capacity  of  organisation.' 

Two  forms  of  struma  are  spoken  of  both  by  Mr.  Savory  and  by  Sir  W. 
Jenner.  The  former  speaks  thus  of  the  two  forms :  '  In  the  first,  distinguished 
as  the  sanguine  or  serous,  there  is  a  general  want  of  muscular  development ; 
for,  although  the  figure  may  be  sometimes  plump  and  fall,  the  limbs  are  soft 
and  flabby ;  the  skin  is  fair  and  thin,  showing  the  blue  veins  beneath  it ;  the 
features  are  very  delicate ;  often  a  brilliant  transparent  rosy  colour  of  the 
cheeks  contrasts  strongly  and  strikingly  with  the  surrounding  pallor;  the 
eyes,  grey  or  blue,  are  large  and  humid,  with  sluggish  pupils,  sheltered  by  long^ 
silken  lashes ;  hair  fine,  blonde,  auburn,  or  red ;  teeth  white  and  often  brittle ; 
there  is  frequently  a  fulness  of  the  upper  lip  and  alsB  nasi ;  the  ends  of  the 
fingers  are  commonly  broad,  with  convex  nails  bent  over  their  extremities. 
Such  persons  usually  possess  much  energy  and  sensibility,  with  elasticity  and 
buoyancy  of  spirits ;  they  often  possess,  too,  considerable  beauty.  In  this 
variety,  with  the  same  dehcacy,  the  skin  and  eyes  are  sometimes  dark. 

'  In  the  second,  distinguished  as  the  phlegmatic  or  melancholic,  the  skin^ 
pale  or  dark,  is  thick,  muddy,  and  often  harsh,  the  general  aspect  dull  and 
heavy ;  hair  dark  and  coarse ;  the  mind  is  often,  but  not  always,  slow  and 
sluggish. 

'  Children  especially,  in  whom  the  diathesis  is  strongly  marked,  are  often 
distinguished  by  the  narrow  and  prominent  chest,  the  tumid  and  prominent 
abdomen,  and  the  pastelike  complexion ;  the  limbs  are  wasted  ;  the  circulation 
languid ;  chilblains  are  common  on  the  extremities  ;  the  mucous  membnmes 
particularly,  and  above  all  of  them  the  digestive,  are  liable  to  morbid  action  ; 
the  breath  is  often  sour  and  foetid ;  the  tongue  is  furred,  and  the  papills  towards 
the  apex  red  and  prominent ;  the  bowels  act  irregularly,  and  the  evacuations 
are  unusually  offensive ;  the  digestion  weak,  the  appetite  variable  and  capricious. 
In  Dr.  Todd*s  opinion  "  the  strumous  dyspepsia  presents  a  more  characteristic 
feature  of  this  habit  of  the  body  than  any  physiognomical  portrait  which  has  yet 

>  See  WiLwD  Fox,  op.  cit.  pp.  27,  28.    TreTes,  op.  cit.  p.  218. 
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been  drawn  of  it."  The  relation  of  the  digestive  organs — the  subject  upon 
which  Abemethj  was  so  wont  to  insist — to  scrofula  was,  many  years  ago,  par- 
ticularly dwelt  upon  by  Lloyd.  There  is  often  a  strong  assumption  of  age  both 
in  character  and  appearance — in  mind  and  manners  they  are  prematurely  old. 

'  Moreover,  persons,  and  especially  children,  possessing  this  diathesis  are ' 
yezy  subject  to  certain  affections  which  are  regarded  by  many  as  manifestations 
of  scrofula  ;  such,  for  instance,  as  various  eruptions,  frequently  seen  behind  the 
ears ;  chronic  inflammation  of  the  eyelids  and  conjunctivae ;  a  certain  form  of 
ophthalmia,  described  as  strumous ;  chronic  ulcers  of  the  cornea,  &c.'  ('  Syst. 
of  Surg.,'  2nd  ed.  vol.  i.  p.  868). 

Sir  W.  Jenner^  also  divides  the  strumous  diathesis  into  two  forms  :  1. 
Tuberculosis,  the  leading  pathological  changes  of  which  are  '  fatty  degenera- 
tion of  the  liver  and  kidney,  deposits  or  formations  of  tubercle  and  their  con- 
sequences, inflammation  of  the  serous  membranes ; '  and  (2)  scrbfulosis,  the 
leading  pathological  tendencies  of  which  are  *  inflammation  of  the  mucous 
membrane,  of  a  peculiar  kind ;  so-called  strumous  ophthalmia,  inflamjtnation 
of  the  tarsi,  catarrhal  inflammation  of  the  mucous  membrane  of  the  nose, 
pharynx,  bronchi,  stomach,  and  intestines  ;  inflammation  and  suppuration  of 
the  lymphatic  glands  on  trifling  irritation,  obstinate  diseases  of  the  skin, 
caries  of  bone.'  I  would  prefer  to  substitute  for  '  caries  of  bone '  *  low  inflam- 
mation of  bones  and  joints.'  Sir  W.  Jenner  attributes  to  his  '  tuberculous '  class 
the  same  general  characters  which  Mr.  Savory  specifies  as  characteristic  of 
the '  sanguine  or  serous '  type  of  scrofula,  and  to  the  '  scrofulous '  those  which 
characterise  the  '  phlegmatic  or  melancholic  '  type.  No  doubt  the  distinction 
pointed  out  by  Sir  W.  Jenner  in  the  tendencies  of  these  two  forms  or  types 
of  scrofula  is  very  generally  true,  and  is  important  to  bear  in  mind ;  but  I  do 
not  think  that  the  two  types  are  so  far  distinct  from  each  other  as  to  justify 
US  in  regarding  them  as  different  diathetic  conditions.  If  we  do  so  regard 
them  we  should  use  the  word  '  struma  '  as  the  general  term  for  both  the 
diatheses — the  one  in  which  tubercle  is  met  with  being  called  tuberculosis, 
and  the  one  in  which  only  low  inflanunations  are  developed  scrofulosis. 

From  what  has  gone  before  it  will  result  clearly  that  the  diagnosis  of 
scrofula  cannot  be  a  very  decided  one.  If  we  agree  that  tubercle  itself,  which 
is  the  most  recognisable  anatomical  peculiarity  of  the  diathesis,  may  after  all 
be  only  a  modification  of  ordinary  inflammatory  lymph,  it  cannot  surprise  us 
that  many  cases  which  one  practitioner  will  denominate  as '  strumous '  another 
vill  regard  as  examples  of  chronic  inflammation.  My  own  impression, 
Mved  firom  a  tolerably  extensive  experience  of  cases  of  so-called  '  strumous ' 
disease  of  joints,  is  that  the  great  majority  of  them  are  usually  the  results  of 
dight  injury,  and  have  no  connexion  of  any  sort  with  any  constitutional 
peculiarity  ;  and  I  am  glad  to  see  this  view  of  the  case  gaining  ground  and 
obtaining  the  support  of  eminent  practical  surgeons.  The  question,  indeed,  of 
the  causation  and  of  the  prognosis  of  struma  is  of  the  most  essential  import- 
ance when  we  come  to  give  advice  about  the  treatment  of  any  case  diagnosed 
as  *  strumous.'  If  struma  were,  as  we  conceive  cancer  to  be,  a  general  blood- 
dLsease,  or  a  tendency  in  the  constitution  which  has  indeed  local  manifesta- 
tions, but  these  only  subordinate  and,  as  it  were,  accidental,  the  inference  is 
irresistible  :  that  the  way  to  cure  the  complaint  must  be  by  modifying  the 
general  disorder,  so  as  to  restore  the  blood  or  the  system  to  a  healthy  condi- 
tion, and  that  the  local  conditions  are  of  subordinate  importance :  and  this 
is  the  view  which  has  prevailed  hitherto,  and  which  is  still  most  extensively 

*  Lectures  on  Rickets,  'Hed.  Times  and  Gaz/  1860,  yol.  i.  p.  250. 
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entertained.  If,  on  the  contrary,  we  believe  that  these  strumous  diseases  are 
often  only  instances  of  common  inflammation,  and  that  their  relation  to  the 
general  disease  is  often  that  of  cause,  not  that  of  effect,  the  motive  for  curing 
the  disease  by  surgical  interference  at  the  earhest  possible  moment  becomes 
even  stronger  than  in  other  cases. 

Caufles.  The  causes  of  scrofula  are  not  very  easy  to  ascertain.    It  is  undoubtedly 

true  that  hereditary  predisposition  plays  a  very  great  part  in  the  production 
of  the  disease ;  and  it  is  also,  I  think,  indubitable  that  it  may  be  caused  by 
any  permanent  source  of  malnutrition,  such  as  bad  air,  insufficient  clothing, 
bad  or  scanty  food,  and,  I  would  add,  the  depressing  influence  of  prolonged 
suppuration  and  confinement. 

Treatment.  The  treatment  of  scrofula  must  be  regulated  according  to  our  views  of  its 
causes.  We  cannot  act  upon  the  hereditary  predisposition  further  than  by 
enforcing  increased  caution  in  the  management  of  such  children  and  young 
persons  as  are  clearly  under  its  influence,  so  as  to  withdraw  them  as  fskr  as 
may  be  possible  from  all  the  agencies  by  which  the  diathesis  may  be  subse- 
quently acquired.  When  the  disease  is  once  developed  every  condition  which 
can  improve  the  patient*s  general  health  must,  as  tax  as  possible,  be  secured. 
Fresh  air,  moderate  exercise,  the  free  action  of  the  skin  and  bowels,  an  equable 
and  temperate  climate,  residence  by  the  seaside,  a  Hght,  nutritious,  unstima- 
lating  diet,  are,  as  a  general  rule,  of  more  importance  than  medicines,  and 
routine  practice  is  as  bad  in  strumous  as  in  other  cases.  But  there  can  be  no 
question  of  the  great  advantages  which  are  obtained  by  the  judicious  adminis- 
tration of  cod-liver  oil  in  cases  accompanied  by  emaciation  without  much 
dyspepsia,  of  iron  in  those  where  anaemia  is  a  prominent  feature,  of  the  syrup 
of  the  iodide  of  iron  where  the  patient  is  weak,  fat,  pale,  and  flabby  ;  of  bark 
and  mineral  acids  in  cases  where  hectic  is  present ;  of  alkahes  in  combination 
with  sarsaparilla  or  milk,  along  with  the  moderate  use  of  purgatives,  where 
the  secretions  are  disordered  and  the  digestion  faulty.  Of  these,  by  far  the 
most  important  agent  in  the  treatment  of  scrofula  is  the  cod-liver  oil :  and, 
although  there  is  no  space  in  this  work  for  details  which  more  fitly  belong  to 
a  treatise  on  therapeutics,  yet  I  must  state  the  most  necessary  precautions  in 
the  use  of  this  drug.  The  chief  objection  to  its  use  is  the  nausea  which  it 
produces,  especially  at  first.  This  is  much  diminished  by  commencing  with 
small  doses,  and  by  giving  the  oil  on  a  full  stomach — about  a  quarter  of  an 
hour  after  meals.  The  fall  dose  for  a  child  would  be  about  two  teaspoonfuls, 
and  a  tablespoonful  for  an  adult.  The  taste  may  be  very  successfully  dis- 
guised by  floating  the  oil  on  orange-wine  or  tincture  of  orange,  or  steel  wine ; 
or  by  mixing  it  with  five  or  six  drops  of  liq.  strychniae,  or  a  Uttle  mineral  acid. 
Often,  if  the  patient  can  be  induced  to  persevere,  his  repugnance  to  the  oil 
will  wear  off ;  and  as  the  oil  will  have  to  be  taken  for  many  months,  if  it 
agrees,  it  is  well  wortli  some  trouble  to  establish  this  tolerance.  After  a  time 
patients,  and  particularly  children,  can  take  it  as  an  ordinary  article  of  diet, 
not  only  without  disgust  but  with  pleasure. 

I  should  be  sorry  if  anything  which  I  have  said  above  as  to  the  necessity 
for  eradicating  strumous  diseases,  or  diseases  reputed  strumous,  before  they 
permanently  impair  the  health,  should  mislead  Uie  reader  into  the  idea  tliat 
I  advocate  hasty  operative  interference  in  such  cases.  They  are  essentially 
chronic  maladies,  whether  we  regard  them  as  local  or  constitutional  in  their 
origin,  and  the  great  majority  of  them  can  usually  be  brought  to  a  successful 
issue  by  the  mildest  treatment,  i.e.  by  laying  open  any  suppurating  cavities, 
dressing  exposed  surfaces  with  mildly  stimulating  lotions  or  ointments,  and 
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keeping  the  parts  at  rest.  It  is  only  when  prolonged  suppuration,  or  this 
conjoined  with  enforced  deprivation  of  air  and  exercise,  is  breaking  down  the 
health,  or  when  extensive  disease  of  the  bony  or  other  structure  of  the  part 
holds  oat  no  hope  of  natural  cure  in  any  reasonable  time,  that  I  advocate  the 
removal  of  the  affected  organ  by  excision  or  amputation ;  and  I  think  that  I 
have  had  abundant  experience  even  in  my  own  practice  to  show  that  such 
operations  are  usually  followed  by  complete  and  permanent  recovery  in  cases 
which  would  by  everyone  be  classed  as  strumous.^ 

Scroftila  is  generally  a  disease  of  youth  ;  but  similar  symptoms  appear 
sometimes  after  middle  age,  and  have  lately  been  more  especially  described  by 
Sir  J.  Paget  ('  Clinical  Lectures,*  1875)  as  *  Senile  scrofula.'  The  disease  at 
this  age  holds  out  little  prospect  of  cure,  but  the  general  indications  of  treat- 
ment are  the  same. 

'  8ee  a  paper  in  the  '  Lancet/  Feb.  24,  1866,  on  *  The  Sequel  in  some  Cases  of  Excision 
ftuJ  Amputation.' 
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HYSTERIA  AXD  NERVOUS  DISEASES. 


Definition 
and  patho- 
logy of 
hysteria. 


•  Nervons 
mimicry,' 
or 'Keiiro 
mimeaia.' 


Hysteria  is  a  disease  which  it  is  very  difScult  to  speak  of  intelligibly  and 
adequately  within  the  compass  of  a  work  like  this.  Yet,  as  there  is  no  disease 
which  it  does  not  sometimes  simulate,  and  as  the  diagnosis  between  real  or, 
to  speak  more  correctly,  organic  disease  and  hysterical,  or  nervous,  affection 
is  of  daily  importance  and  of  the  greatest  difficulty  in  some  of  the  most  com- 
mon  surgical  complaints,  notably  those  of  the  spine  and  joints,  it  is  a  condition 
which  cannot  be  passed  over  unnoticed  in  any  systematic  treatise  on  surgery. 
Besides  the  general  remarks  in  this  chapter  the  reader  will  find  observations 
on  the  various  special  affections  in  other  parts  of  the  book — especially  in  the 
chapters  on  diseases  of  the  Joints,  the  Spine,  and  the  Bbeabt. 

I  have  just  said  that  it  is  more  accurate  to  speak  of  hysterical  disease  of  a 
part  as  contrasted  with  '  organic '  than  with  '  real '  disease ;  and  this  is  very 
important.  Hysteria  is  sometimes  spoken  of  as  if  it  were  unreal — a  mere 
fancy — perhaps  a  mere  simulation.  Such  a  view  is  most  erroneous,  and 
practice  founded  on  it  cannot  be  successful.  The  structure  of  the  part  is 
not  as  a  rule  in  any  visible  or  tangible  way  affected  (though  to  this  rule  some 
exceptions  will  be  pointed  out),  and  there  is  no  danger  to  life  or  limb ;  yet  it 
is  impossible  to  doubt  that  in  many,  and  I  would  say  most  cases,  the  sensations 
are  as  real  as  those  of  any  other  disease,  and  the  patient  as  anxious  to  be  rid 
of  it  as  of  any  other  disease.  The  cause  of  the  disease  may  be  imperceptible 
to  our  senses ;  but  it  is  none  the  less  really  present,  and  its  effect  is  as  real  as 
any  tumour  or  other  visible  product. 

Perhaps  the  best  definition  of  hysteria  would  be  that  it  is  a  morbid  state 
in  which  various  symptoms  are  produced,  depending,  not  on  disease  of  the  part 
affected,  but  on  some  condition  of  the  central  nervous  organs.  At  the  time 
when  the  disease  was  named,  it  was  supposed  that  this  condition  of  the  cerebro- 
spinal centre  was  excited  by  uterine  disturbances,  and  doubtless  such  disturb- 
ances are  a  firequent  exciting  cause ;  but  the  disease  may  exist  in  women  whose 
uterine  functions  are  perfectly  normal,  and  even  (though  not  so  often)  in  men. 
In  these  latter  cases  the  origin  of  the  hysterical  disturbance  is  obscure ;  and  in 
the  case  of  disordered  uterine  functions,  though  the  cause  may  be  plain  enough, 
its  mode  of  action  is  utterly  unknown. 

Hysteria  differs  firom  mere  delusion,  hypochondriasis,  or  fictitious  disease 
in  the  fact  that  the  morbid  sensations  or  other  symptoms  are  due  to  a  really 
existing  physical  cause — though  it  is  remote  from  the  part  affected,  and  though 
its  detection  may  be  difficult ;  but  it  must  be  allowed  that  much  of  delusion 
and  hypochondriacal  exaggeration  is  mixed  up  with  almost  all  cases  of 
hysteria,  and  that  in  many  of  them  the  patient  wilfully  exaggerates  many  of 
the  symptoms,  and  very  likely  feigns  others.  So  that  there  is  a  mixture 
of  mental  and  physical  causes  in  the  disease,  and  its  cure  must  be  attempted 
by  treatment  addressed  to  the  mind  as  well  as  to  the  body. 

Sir  James  Paget,  in  a  striking  series  of  lectures  on  this  subject,^  wishes 
to  abolish  the  old  term  '  hysteria '  altogether,  or  at  least  to  restrict  it  to  the 

*  '  Clinical  Lectun»/  pp.  172  et  sqq. 
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mere  hysterical  convulsive  affection.  The  great  class  of  diseases  usually 
spoken  of  as  hysterical  he  would  call '  neuro-mimetic,'  or '  nervous  mimicries ' 
of  the  diseases  of  the  various  organs.  As  a  general  rule  he  denies  that 
such  diseases  have  any  more  connection  with  the  sexual  than  with  any  other 
system  of  organs  in  the  hody.  '  In  the  defective  ovarian  or  uterine  functions 
of  certain  patients/ he  says,  'some  see  the  centre  and  chief  substance  of  the 
whole  disease  ;  a  very  mischievous  fallacy.  Of  course  the  sexual  organs  appear 
generally  in  fault  to  those  who  are  rarely  consulted  for  the  diseases  of  any 
other  part ;  but  in  general  practice  they  are,  in  a  large  majority  of  cases,  as 
healthy  as  any  other  parts  are,  or  not  more  disturbed.  The  close  and  multiform 
relations  of  the  sexual  organs  with  the  mind,  and  with  all  parts  of  the  nervous 
system,  are  enough  to  make  the  disorders  of  these  organs  dominant  in  a  dis* 
orderly  nervous  constitution  ;  but  their  relation  to  **  hysteria,"  or  to  **  neuro- 
mimesis/'  though  more  intense,  is  only  the  same  in  kind  as  that  of  an  injured 
joint  or  an  irritable  stomach.  All,  in  their  degrees,  may  be  disturbers  of  a  too 
perturbable  nervous  system,  and  equally  on  every  one  of  them  the  turbulence 
of  a  nervous  centre  may  be  directed  with  undivided  force'  (op.  cit.  p.  191). 

In  fact,  nervous  or  hysterical  disease  may  be  excited  by  anything  which 
makes  a  strong  impression  on  the  nervous  system :  whether  it  be  sexual  dis- 
turbance, imi^^ination,  bodily  injury,  mental  affection,  intense  emotion,  or 
any  form  of  disease. 

The  usual  manifestations  of  hysteria  are  the  hysterical  fit,  the  globus  SymptomD 
hystericus,  the  clavus  hystericus,  and  the  diseases  resembling  those  of  various  diagncsifl. 
organs. 

The  hysterical  fit  may  be  taken  as  a  simulation  of  epilepsy,  though  it  is 
usually  distinguished  from  it  by  charactei^s  too  obvious  to  allow  of  any  mistake. 
It  begins  generally  with  rising  in  the  throat,  a  sense  of  choking  followed  by 
wildf  convulsive  movements,  or  rather  semi- voluntary  movements  resembling 
convulsions,  with  partial  or  sometimes  complete  loss  of  consciousness,  flushed 
fiice,  eye  unusually  sensitive  to  light,  the  fit  ending  generally  in  crying,  scream- 
ing, and  laughing.  This  is  followed  by  a  copious  flow  of  pale  urine,  very  often 
tympanitis,  and  generally  by  profound  sleep.  Sometimes  one  fit,  or  a  suc- 
cession of  fits,  may  last  for  several  hours. 

The  diagnosis  and  treatment  of  hysterical  fits  is  more  within  the  province 
of  the  physician  than  the  surgeon.  The  imperfect  insensibility,  the  absence  of 
any  obstruction  to  respiration,  the  age  and  sex  of  the  patient  (for  true  fits 
hardly  ever  occur  in  male  hysteria) ,  are  the  main  distinctive  marks. ^  No  treat- 
ment should,  as  a  general  rule,  be  adopted,  beyond  seeing  that  the  patient  does 
herself  no  harm  by  her  movements,  and  limiting  the  officiousness  of  bystanders. 
The  rough  awakening  of  a  cold  douche  or  some  other  similar  shock  is  often 
effective  enough  in  dispelling  the  fit,  and  it  may  occasionally  be  advisable  to 
use  such  measures,  but  ordinarily  they  do  more  harm  than  good. 

The  globus  hystericus  is  the  sensation  of  some  weight  or  substance  which 
rises  from  the  abdomen  into  the  throat,  and  this  sensation  is  often  followed  by 
the  choking  and  other  phenomena  of  a  fit  of  hysterics.  The  '  clavus,'  or 
hysterical  headache,  is  a  feeling  as  if  a  nail  were  driven  into  the  head.  It  is  a 
common  and  troublesome  but  subordinate  feature  in  the  general  disease. 

The  main  point,  however,  in  practical  surgery  is  to  distinguish  those  sur- 
gical diseases  which  are  hysterical  or  nervous  from  the  organic  affections  of  the 
same  organs.   The  joints,  the  spine,  and  the  breast  are  the  most  frequent  seat 

*  There  are,  however,  cases  in  which  hysteria  and  epilepsy  seem  to  he  mixed  together. 
See  Charcot  on  *  Hystero-epilcpsy/  Lect.  xiii.  *  New  Syd.  Soc.  Trans.' 
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of  hysterical  pain  and  loss  of  function ;'  but  hysteria  may  simuhtte  ahnost 
any  surgical  as  well  as  medical  disease,  and  the  diagnosis  is  often  rendered 
the  more  perplexing  by  the  feK^t  that  hysteria  yery  frequently  aggravates,  and 
sometimes  masks,  diseases  which  really  exist ;  so  that  in  the  former  case  the 
surgeon,  seeing  that  there  is  distinct  proof  of  organic  disease,  is  apt  to  attri- 
bute grave  importance  to  what  is  really  only  a  trifling  complaint  aggravated 
by  hysterical  symptoms ;  while  in  the  latter  case  the  symptoms  of  hysteria 
are  so  prominent  that  he  overlooks  some  disease  which  is  really  present. 

The  diagnosis  between  hysterical  and  organic  affections  rests  mainly  on 
the  following  considerations  :  1.  The  pain  in  hysteria  is  usually  intermitting, 
irregular,  and  often  much  in  excess  of  anything  that  the  visible  condition  of 
the  parts  can  account  for ;  it  bears  no  relation  to  the  duration  of  the  disease, 
and  is  often  obviously  affected  by  emotional  causes,  and  often  by  the  state  of 
the  uterine  or  digestive  functions.    It  differs  from  true  neuralgia  in  not  being 
generally  periodic  and  in  not  following  the  distribution  of  any  nerve,  though 
in  many  cases  hysterical  pain  is  called  neuralgia.     2.  The  tenderness  which 
is  almost  always  complained  of  is  diffused,  and  is  as  it  were  inconsistent. 
Thus,  for  instance,  in  hysterical  disease  of  the  spine  the  patient  will  often 
complain  of  quite  as  much  pain  from  a  light  touch  to  the  skin  as  frx>m  pressure 
made  on  the  vertebral  spines  themselves,  and  it  is  greatly  aggravated  by  the 
patient's  own  attention  being  directed  to  it :  a  patient  who,  while  her  attention 
was  fixed  on  the  surgeon's  examination,  could  not  bear  the  lightest  touch  on 
the  back  without  complaining  of  acute  pain,  will  often  be  hardly  sensible  of 
firm  pressure,  if  made  at  a  moment  when  she  is  eagerly  talking  of  something 
else.    8.  The  course  of  the  disease  is,  however,  one  of  the  main  elements  in 
the  diagnosis,  and  perhaps  of  all  others  the  most  satisfactory  in  cases  which 
are  otherwise  somewhat  obscure.     We  have  only  too  often  opportunities  of 
seeing  poor  women  who  from  unfortunate  errors  in  the  diagnosis  have  been 
condemned  to  years  of  total  inactivity  for  supposed  spinal  or  articular  diseases ; 
yet  no  abscess,  no  deformity,  no  material  alteration  in  the  shape  of  the  parts 
has  resulted,^  still  less  any  of  the  formidable  consequences  which  inflammation 
would  have  produced  on  the  parts  in  the  neighbourhood.     It  is,  however, 
noticed,  and  not  indeed  very  rarely,  that  there  is  some  tumefaction  round  the 
seat  of  the  disease,  often  the  result,  as  Sir  B.  Brodie  tells  us,  of  local  apphca- 
tions,'  but  also  present,  I  think,  in  some  cases  where  no  friction  or  blistering 
has  been  employed,  and  then  probably  the  result  of  congestion.     The  cause 
which  produces  such  congestion  is  no  doubt  the  pain,  for  the  pain  in  hysterical 
disease  is  often  (as  I  have  said  above)  as  real  as  any  other  pain,  and  pain 
easily  affects  the  supply  of  blood  to  the  part,  just  as  in  periodical  neuralgia 
the  pulsations  of  small  and  previously  invisible  arteries  become  plainly  per- 
ceptible before  and  during  the  paroxysm.     Sir  B.  Brodie  has  noticed  that  in 
some  hysterical  affections  of  the  joints  there  is  a  periodical  change  of  tem- 
perature, not  only  of  the  part  but  of  the  whole  limb,  and  he  dwells  on  tlie 
value  of  quinine  in  such  cases  (Works,  vol.  ii.  pp.  808,  809).     These  cases 
mark  still  more  plainly  the  affinity  between  hysteria  and  neuralgia. 

Sir  J.  Paget  has  also  pointed  out  the  extraordinary  variations  in  temper- 

*  Sir  B.  Brodie  says  that  '  among  the  higher  claKses  of  societ}'  at  least  four-fifths  of  th^ 
female  patients  who  are  commonly  suppoeK'd  to  lal)Our  under  disease  of  the  joints  Ul>our 
under  hysteria  and  nothing  elhe.*    Sir  B.  Brodie's  collected  works,  vol.  iii.  p.  167. 

'  Sir  J.  Paget  giyes  some  striking  instances  of  the  perfectly  healthy  condition  of  joint* 
after  prolonged  disuse  (op.  cit.  p.  206). 

•  Op.  cit.  p.  169. 
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ature  which  sometimes  occur  iii '  nervous  '  maladies.  As  a  general  rule  the  Tempera- 
temperature  is  an  important  fiact  in  the  diagnosis  of  hysterical  affections,  since  hysteria. 
it  is  &r  nearer  the  normal  than  it  would  be  if  the  disease  were  organic  ;  or, 
if  it  varies  the  variations  are  limited  and  probably  periodic.  But  these  ex- 
citable and  nervous  patients  are  liable  to  great  disturbances  of  temperature 
from  slight  causes,  so  that  Sir  J.  Paget  says  of  the  temperature,  that  though 
*  prudently  estimated,  it  is  of  the  highest  value,  even  in  nervous  patients  ; 
over-estimated,  it  is  more  fEdlacious  in  them  than  in  any  others.' 

These  are  the  chief  features  in  the  diagnosis  of  hysterical  affections  from  General 
their  local  symptoms.    Next  the  surgeon  has  to  weigh  carefully  the  general  of  ^t^*^ 
symptoms  which  the  patient  presents.     The  complexion  of  the  patient's  mind  tericai 
must  be  studied.    The  extensive  experience  of  Sir  J.  Paget  has  taught  him  ^^  '^° 
that '  nothing  can  be  more  mischievous  than  a  belief  that  mimicry  of  organic 
disease  is  to  be  found  only  or  chiefly  in  the  silly,  selfish  girls  among  whom  it 
is  conunonly  supposed  that  hysteria  is  rife,  or  almost  a  natural  state.'    He 
believes  it  to  be  more  true  to  say  that  these  nervous  diseases  are  seldom  to  be 
found  in  '  patients  who  have  ordinary  minds — such  minds  as  we  may  think 
average,  level,  and  evenly  balanced ' — but  that  in  the  majority  of  patients  of 
this  class  '  there  is  something  notable,  bad  or  good,  higher  or  lower,  than  the 
average.'   Any  observations,  however,  which  may  thus  be  made  on  the  patient's 
mental  constitution  can  amount  to  nothing  more  than  a  probability,  and  that 
not  of  a  very  high  degree.     More  tangible  evidence  may  be  obtained  from  the 
patient's  family  history — many  of  the  worst  instances  of  hysteria  occur  in 
girls  brought  up  by  mothers  themselves  hysterical ;  from  the  circumstances 
of  the  case — ^many  nervous  diseases  springing  from  the  contemplation  of  cases 
oecorring  in  the  family  or  in  pubUc  ;  and  from  the  strange  possession  which 
such  diseases  take  of  the  patient's  mind  and  will. 

With  the  best  attention  the  surgeon  can  give  to  the  case,  it  musfbe  allowed 
that  the  diagnosis  is  often  a  very  doubtful  one ;  and  in  order  to  justify  a  con- 
fident opinion  in  any  but  the  plainest  cases  repeated  examination  and  obser- 
ration  are  essential. 

Nothing  can  be  more  difiQcult  than  the  treatment  or  management  of  some  Treatment. 
of  these  hysterical  affections.  Too  much  attention  on  the  part  of  the  surgeon 
fixes  the  patient's  mind  on  her  ailment,  increases  its  apparent  importance 
ill  her  eyes,  and  in  many  cases  certainly  tends  to  protract  it ;  on  the  other 
hand,  roughness  or  neglect  loses  her  confidence,  without  which  all  treatment 
is  nugatory.  The  moral  treatment  of  hysterical  affections  is  of  as  much 
importance  as  the  medical,  or  more.  The  first  point  is  to  convince  the  patient 
that  the  disease  is  understood,  and  its  real  importance  admitted,  though  not 
exaggerated.  For  we  must  allow  that  hysteria,  though  not  dangerous  to  life 
and  seldom  threatening  the  reason,  is  a  very  grave  disease,  and  often  entails 
lifelong  misery  on  its  victim.  When,  however,  the  patient  is  relieved  from 
the  worst  anxieties,  such  as  the  fear  of  permanent  paralysis,  lameness,  or 
oilier  organic  disease,  the  medical  or  surgical  treatment  of  the  case  becomes 
easier.  I  can  hardly  do  better  than  transcribe  Sir  B.  Brodie's  excellent  re- 
marks on  the  treatment  of  hysterical  joint-affections : — 

'  The  recovery  of  patients  labouring  under  these  hysterical  affections  is 
often  tedious.  But  much  depends  on  the  treatment,  moral  as  well  as  phy- 
sical. The  sulphate  of  quinine,  preparations  of  iron,  the  citrate  of  quinine 
and  iron,  may  generally  be  exhibited  with  advantage ;  and  these  may,  accord- 
ing to  circumstances,  be  combined  with  ammonia  or  the  ammoniated  tincture 
of  valerian.    In  most  instances  the  bowels  are  in  a  very  torpid  state,  and  active 
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purgatives  are  from  time  to  time  required.    The  air  of  the  country,  and 
especially  that  of  the  sea-coast,  is  more  favourable  to  the  patient  than 
that  of  a  large  town,  and  while  at  the  seaside  she  may  use  cold  sea-bathing 
with  advantage,  during  the  summer  and  early  part  of  the  autumn.    How- 
ever, as  to  constitutional  treatment,  the  best  rule  that  can  be  laid  down  is, 
that  the  medical  attendant  should  inquire  into  the  state  of  the  general  health, 
and  prescribe  for  the  patient  according  to  the  circumstances  of  each  individual 
case.     If  the  menstruation  be  irregular,  deficient,  or  excessive,  he  should  make 
it  an  especial  object  to  restore  this  function  to  a  healthy  condition.  ...  To 
a  considerable  extent  these  cases  admit  of  being  benefited  by  medical  and 
surgical  treatment ;  but  what  I  have  termed  the  moral  treatment  of  them  is 
of  still  greater  importance.     If  a  young  lady  who  is  thus  afiUcted  be  confined 
to  her  sofa,  her  attention  being  constantly  directed  to  her  complaint  by  the 
anxious  inquiries  of  her  friends,  the  daily  visits  of  her  medical  attendant,  and 
the  exhibition  of  a  variety  of  drugs,  the  symptoms  may  continue  unaltered 
for  many  months,  and  even  (and  that  is  by  no  means  an  unusual  occurrence) 
for  several  years.     The  very  opposite  course  to  this  should  be  pursued.    Her 
attention  should  be  as  much  as  possible  directed  to  other  objects.     She  should 
enter  into  the  society  and  join  the  pursuits  of  persons  of  her  own  age.    She 
should  be  encouraged  to  use  the  limb,  even  though  the  attempt  to  do  so  gives 
her  pain  in  the  first  instance,  and  she  should  pass  a  portion  of  each  day  in 
the  open  air.     Under  this  mode  of  treatment  I  have  known  many  cures  to 
be  obtained  without  any  medical  or  surgical  treatment  whatever.'^    Sir 
Benjamin  also  gives  some  directions  for  the  local  treatment,  as  appUcable  to 
hysterical  affections  of  joints.     Such  treatment  must,  of  course,  vary  for 
different  organs.     Its  general  principle  is  to  do  as  little  as  possible  to  fix  the 
patient's  attention  on  the  part.     Any  plaster,  bandage,  or  other  application 
which  keeps  the  part  comfortably  warm  and  prevents  the  patient  from  handhng 
or  looking  at  it,  may  do  good.     Sometimes  pain  suddenly  inflicted,  as  by  the 
moxa  or  a  galvanic  shock,  effects  a  wonderful  cure — similar  to  Sir  B.  Brodie*s 
case,  in  which  a  young  lady  was  cured  of  a  hysterical  pain  in  tlie  hip  by  a  fall 
from  a  donkey.    And  there  are  cases  (as  he  also  mentions)  in  which  a  sudden 
mental  impression,  such  as  a  sudden  call  to  '  rise  up  and  walk,*  has  produced 
the  desired  result.    But  as  a  general  rule  little  is  required  in  the  way  of  local 
applications  beyond  what  is  necessary  to  maintain  the  natural  warmth  of  the 
part.   Warm  bathing  is  often  of  much  service  ;  and  so  is  galvanism,  if  properly 
applied.    Cold,  Sir  J.  Paget  says,  almost  always  does  harm. 

Narcotics  and  opiates  are  to  be  avoided  by  all  means  if  possible.  They 
are  generally  unnecessary  and  often  most  injurious,  and  should  only  be  used 
when  it  is  impossible  to  avoid  it ;  and  this  impossibility  should  not  be  hastily 
admitted.  I  have  often  known  patients  habituated  to  the  use  of  opium  for 
nervous  pain  who  could  by  no  means  sleep  without  pills,  but  who  slept  quite 
as  well  when  they  were  made  of  bread  as  of  opium.  At  the  same  time  Uie 
patients  must  have  quiet  sleep  ;  and  although  exercise  is  to  be  enforced,  yet 
long  periods  of  rest  afterwards  are  needed. 

»  Sir  B.  Brodie'8  Worka,  vol.  ii.  p.  309. 
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CHAPTER  XX. 

GONORRH<EA  AND   SYPHILIS. 

The  diseases  which  owe  their  origin  to  sexual  intercourse  are  gonorrhoea  and 
s\'philis  ;  the  former  almost  exclusively  a  local  disease,  yet  which  has,  as  we 
shall  see,  its  constitutional  manifestations  also ;  the  latter  usually  also  entirely 
local,  yet  in  its  constitutional  form  one  of  the  most  insidious  and  abiding  infec- 
tions to  which  the  human  body  is  liable. 

Gonorrhoea  differs  widely  in  the  two  sexes.    It  is  so  much  slighter  a  disease  GonorrhoBa 
in  women  that  the  descriptions  of  it  are  always  taken  from  the  male  sex.  male. 
Four  stages  of  the  complaint  are  described — the  premonitory,  the  inflamma- 
tory, the  stage  of  decline,  and  that  of  gleet. 

The  first  lasts  often  only  a  few  hours,  sometimes  as  much  as  two  days,  Thepre- 
and  commences  generally  from  two  to  five  days  after  intercourse — rarely  later.   "JTJllJ^'^ 
It  is  marked  by  a  slight  itching  and  a  little  tumefaction  of  the  lips  of  the  meatus, 
and  possibly  some  sHght  discharge,  just  enough  to  make  the  lips  of  the  urethra 
stick  together. 

This  is  succeeded  by  the  second  stage,  in  which  there  is  high  inflammation  The  in- 
of  the  lips  of  the  urethra,  and  sometimes  also  of  the  prepuce,  causing  phimosis,  ^^^^^^ 
with  creamy,  greenish,  purulent  discharge,  tenderness  to  pressure  along  the 
urethra,  scalding  in  making  water,  which  is  sometimes  so  painful  as  to  occa- 
•*ion  mnch  spasm  and  difficulty  in  doing  so,  even  temporary  retention  ;  a  sensa- 
tion of  weight  in  the  perinaeum,  and  painful  erections,  especially  at  night. 
Sometimes  chordee  is  present,  i.e.  an  effusion  of  lymph  into  the  corpus  spon- 
^[iosnm,  which  prevents  distension  of  its  cells  in  erection,  causing  the  dis- 
tended corpora  cavernosa  to  bend  over  it,  and  thus  giving  the  organ  a  curved 
shape  as  if  bound  down  by  a  cord.  This,  however,  is  rare  by  comparison  with 
the  occorrence  of  mere  painful  erections,  and  still  rarer  are  the  cases  in  which 
the  effusion  takes  place  into  the  corpus  cavemosum,  causing  the  penis  to  cuitc 
to  one  side  in  erection. 

The  inflanmiatory  stage  lasts  from  one  to  three  weeks.  Its  symptoms  are 
due  to  acute  inflammation  and  sometimes  ulceration  of  the  mucous  membrane 
lining  the  urethra,  usually  situated  around  the  fossa  naviculars  and  in  or 
about  the  bulb,'  though  it  seems  that  any  part  or  the  whole  of  the  canal  may 
}«  affected. 

The  third  stage  (which  is,  in  foict,  a  part  of  the  second)  is  marked  by  the  The  stage 
recession  of  all  the  symptoms,  the  scalding  subsiding,  the  discharge  becoming  ^'  decline, 
iitore  and  more  mucous,  and  the  disease  then  either  disappearing  altogether 
or  passing  into  the  fourth  stage,  that  of  gleet,  which  is  a  mere  thin,  watery  Qieet. 
discharge,  unaccompanied  by  any  symptoms  except,  perhaps,  a  little  tenderness 
to  pressure  over  the  affected  part  of  the  urethra,  the  discharge  proceeding  from 
localised  inflammation,  or,  as  some  think,  probably  ulceration  of  the  mucous 
lining  of  the  fossa  navicularis,  or  bulb. 

The  conomon  compHcations  of  gonorrhoea  are  as  follows  : —  GompUca- 

Abscess  may  form  in  the  areolar  tissue  of  the  penis  or  scrotum  ;  or,  as  is  ^JSJ^Jh^^ 

*  Bee  a  preparation  in  St.  George's  Hospital  Museum,  Ser.  xii.  No.  61. 
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much  more  common,  in  one  of  the  lacunae  of  the  urethra.  Such  '  lacunar 
abscess '  also  occurs  from  other  causes,  as  from  riding  on  a  wet  saddle  or  in> 
flammation  behind  a  stricture.  It  forms  a  small,  hard,  painful  swelling  in 
the  course  of  the  urethra,  which  often  occasions  considerable  difficulty  in 
micturition,  amounting  even  to  complete  retention.  For  its  treatment  it  is 
usually  sufficient  to  apply  a  poultice  and  pass  a  catheter  when  necessary  to 
relieve  retention,  in  doing  which  the  abscess  is  often  ruptured  and  the  com- 
plication disappears.  If  there  is  much  pain  there  can  be  no  objection  to 
making  a  puncture.  The  abscess  bursts  generally  into  the  urethra ;  if  through 
the  skin  fistula  hardly  ever  results,  for  the  opening  into  the  urethra  either 
does  not  exist  or  closes  spontaneously. 

Balanitis  is  less  a  complication  than  a  form  of  gonorrhoea.  We  have 
noticed  that  in  ordinary  gonorrhoea  the  prepuce  may  be  so  much  swollen  as  to 
cause  phimosis.  Sometimes  this  inflammation  and  swelling  of  the  prepuce 
and  the  surface  of  the  glans  is  the  whole  of  the  disease,  the  interior  of  the 
urethra  being  unaffected,  or  only  its  hps  inflamed.  The  absence  of  scalding  in 
making  water  will  lead  the  surgeon  to  the  belief  that  he  has  a  case  of  pure 
balanitis  to  deal  with,  but  he  can  hardly  be  certain  until  the  inflammation  of 
the  prepuce  has  subsided  sufficiently  to  allow  of  the  examination  of  the 
meatus. 

Again,  inflammation  of  the  prepuce  leading  to  phimosis  is  so  common  with 
syphihtic  sores,  that  often  cases  which  have  been  diagnosed  as  balanitis  turn 
out  really  to  be  syphilitic.  Hence  a  good  deal  of  reserve  in  forming  and 
expressing  an  opinion  is  desirable.  Cases  of  veritable  balanitis  are  to  be 
treated  by  keeping  the  penis  raised  and  washing  out  the  prepuce  frequently 
with  injections  of  cold  water  or  some  astringent,  as  lime-water  or  weak  solu- 
tion of  nitrate  of  silver.  The  parts  may  be  dusted  at  night  with  calomel  in 
fine  powder  mixed  with  magnesia,  to  be  washed  away  with  the  injection  in  the 
morning.  The  mere  phimosis  produced  in  ordinary  cases  by  gonorrhoea  seldom 
requires  any  operation,  as  it  will  subside  on  the  recession  of  the  disease ;  but 
in  cases  of  gonorrhoea  affecting  persons  who  have  congenital  phimosis  it  is 
often  necessary  to  operate. 

Paraphimosis  is  a  much  more  painful  affection  than  phimosis,  of  which  it 
is  a  sequel.  The  phimosed  and  inflamed  prepuce  has  been  forcibly  drawn  be- 
hind the  corona  glandis,  and  has  there  swelled  and  inflamed  still  more,  pro- 
ducing great  constriction  and  consequent  swelling  of  the  glans,  with  grievous 
pain ;  and,  if  unrelieved,  leading  to  ulceration  where  the  penis  is  constricted 
by  the  prepuce,  and  to  more  or  less  extensive  gangrene  of  the  constricted  glans 
penis.  A  paraphimosis  can  always  be  reduced,  if  seen  before  adhesion  has 
taken  place  between  the  constricting  prepuce  and  the  tissues  beneath.  The 
fore  and  middle  fingers  of  the  two  hands  should  be  crossed  on  each  other 
around  the  penis,  which  is  thus  firmly  grasped,  and  the  prepuce  pulled  for- 
wards, while  with  the  two  thumbs  the  blood  is  kneaded  out  of  the  glans  and 
the  latter  pushed  back.  As  this  is  acutely  painful  it  is  usual  to  administer 
an  anaesthetic.  If  tlie  paraphimosis  be  irreducible,  the  strangulation  must 
be  liberated  by  cutting  freely  through  the  constricted  prepuce  on  either  aide 
of  the  penis,  so  as  neither  to  endanger  the  vessels  on  the  dorsum  nor  tlie 
urethra  on  the  lower  surface  of  the  organ.  After  all  swelling  has  subdded 
the  prepuce,  if  too  long,  must  be  circumcised. 

Another  complication  of  gonorrhoea  is  severe  spasm  in  making  water,  some- 
times complicated  with  hfemorrhage  from  the  urethra,  and  then  very  probably 
depending  on  ulceration  of  the  lining  membrane.    This  is  more  annoying  and 
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alanning  to  the  patient  than  really  dangerous.  The  spasms  will  subside  by 
Tery  free  use  of  the  warm  hipbath  (in  which  the  patient  can  generally  pass 
water  easily)  and  by  rest,  abstinence  from  any  irritating  medicines  or  applica- 
tions, bland  drinks,  and  opium.  The  hemorrhage  is  neyer  really  formidable, 
but  if  it  is  at  all  copious  the  acetate  of  lead  or  Ruspini's  styptic  may  be  given 
internally,  and  the  patient  kept  in  bed,  with  ice  applied  to  the  perinaeum. 
The  hiemorrhage  occurs  most  frequently  in  connection  with  chordee,  and  the  Choidee. 
treatment  which  obviates  the  latter  condition  will  stop  it.  The  most  effectual 
treatment  for  chordee  is  to  procure  very  sound  sleep,  by  means  of  bromide  of 
potassium  and  opium  taken  immediately  before  going  to  bed.  The  patient 
should  also  be  kept  slightly  below  par  by  low  diet  and  small  doses  of  tartar 
emetic.  When  the  chordee  comes  on  some  patients  derive  relief  by  the 
application  of  sudden  cold  to  the  penis,  as  by  putting  it  against  the  stone  or 
metal  of  the  chimney-piece,  but  to  sit  in  warm  or  hot  water  is  generally  much 
more  effectual  and  grateful. 

Bnbo  is  a  common  complication,  and  sometimes  the  lymphatics  of  the  penis  Buba 
are  themselves  inflamed  and  stiffened,  whereby  a  difficulty  in  erection  is  pro- 
duced something  like  chordee.  In  these  cases  mercurial  ointment  in  small 
quantities  should  be  rubbed  in.  The  inflamed  inguinal  glands  should  be 
treated  at  first  by  complete  rest,  and  then,  if  hard  and  indolent,  by  tinct.  of 
iodine,  or  by  blistering.  The  latter  is  an  excellent  remedy  in  chronic  bubo, 
frequently  procuring  the  absorption  of  the  swelling,  and  when  it  does  not  do 
60,  usually  causing  it  to  suppurate.  When  suppuration  is  decided  the  abscess 
should  be  laid  open  pretty  freely.  Some  surgeons  lay  great  stress  on  making 
the  opening  perpendicular  instead  of  parallel  toPoupart's  ligament,  thinking 
that  the  movements  of  the  thigh  and  body  will  have  less  tendency  to  keep 
the  wound  open.  I  cannot  say,  however,  that  I  attach  much  importance  to 
the  direction  of  the  incision,  provided  it  passes  pretty  completely  through 
the  cavity. 

Gonorrhoea  is  sometimes  followed  by  an  eruption  of  red  papules.  This  is  Uonor- 
Qsnally  the  consequence  of  the  administration  of  capivi  to  a  patient  whose  ^piyi^h. 
stomach  will  not  bear  it,  and  is  hence  called  the  '  capivi  rash  ; '  but  a  similar 
ra«h  may  also,  though  rarely,  be  found  when  gonorrhoea  is  comphcated  with 
other  forms  of  gastric  irritation  not  caused  by  capivi.  The  eruption  being 
papular  resembles  lichen  more  than  any  other  form  of  skin-disease,  but 
vmietimes  it  is  merely  a  rash,  like  roseola.  In  other  cases  it  is  mixed  with 
wheals  of  urticaria.  The  treatment  consists  in  leaving  off  capivi  or  anything 
else  which  may  be  disagreeing  with  the  stomach,  free  purging,  and  the  correc- 
tioQ  of  the  secretions  by  alkalies  with  mercury. 

Gonorrhoeal  rheumatism,  or  synovitis,  is  a  painful  and  often  a  very  intract-  Gonor- 
able  disease.  Its  pathology  is  still  a  matter  of  dispute ;  but  there  seems  now  ^um. 
a  very  general  agreement  Uiat  it  depends  in  some  way  or  other  on  the  irrita- 
tion and  discharge  in  the  urethra,  and  that  its  cure  must  be  sought  for  in  the 
cure  of  the  orethral  discharge ;  and  this  lends  at  any  rate  considerable  pro- 
kabihty  to  Mr.  6arwell*s '  speculation  that  the  disease  may  really  be  a  form  of 
prcmia  or  blood-poisoning,  the  starting-point  of  which  is  inflammation  of  the 
veins  around  the  urethra  or  prostate  gland.  It  is  often  noticed  that  the  in- 
flammation will  persist  so  long  as  the  discharge  persists,  and  even  so  long  as 
there  is  any  tenderness  in  the  affected  portion  of  the  urethra,  but  subsides  at 
once  when  the  urethra  has  become  perfectly  healthy.  Such  rheumatism  is  not 
eonfined  entirely  to  gonorrhoeal  inflammation  of  the  urethra,  but  is  sometimes 

>  *0n  Diseafiefl  of  the  Joints/  1861,  p.  101. 
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though  rarely,  found  after  urethritis  from  other  causes.'  It  is  £Bkr  rarer  in 
women  than  men,  and  this  corresponds  with  the  general  immunity  of  the  female 
urethra  in  gonorrhoea,  though  cases  of  gonorrhoBal  rheumatism  have  been  re- 
corded in  females.  It  almost  always  affects  the  knee ;  other  joints  may  also 
be  implicated,  but  I  can  hardly  recollect  a  case  in  which  the  knee  was  not  the 
principal  seat  of  the  disease.  The  pain  is  not  usually  acute,  but  it  is  constant, 
worse  at  night,  and  accompanied  by  considerable  s3movial  effusion.  This  form 
of  rheumatism  is  often  followed  by  ankylosis. 

'  There  is  also,'  says  Mr.  Bond,  '  a  most  common  and  characteristic  com- 
plication affecting  the  eyes,  and  this  is  a  congestion  of  the  sclerotic.  The  con- 
junctiya  is  sometimes  slightly  congested,  and  the  carunculfe  red  and  injected  ; 
but  the  great  peculiarity  is  the  congestion  of  the  sclerotic  vessels  which  are 
seen  radiating  around  the  cornea.' 

The  patients  are  usually  pale  anaemic  men,  in  whom  discharges  are  very 
liable  to  occur  and  very  difficult  to  cure ;  and  the  connection  of  the  rheuma- 
tism  with  the  gleet  is  sometimes  conclusively  proved  by  the  recurrence  of  the 
former  when  any  accidental  cause  (of  which  the  most  frequent  is  sexual  inter- 
course) has  produced  a  renewal  of  the  latter. 

Accordingly  the  first  indication  of  treatment  is  to  cure  the  discharge.  If 
a  bougie  or  catheter  be  passed  it  will  almost  always  be  found  that  there  is  con- 
siderable spasm,  and  that  the  urethra  bleeds  very  readily.  Under  the  influence 
of  instruments  gradually  increasing  in  size  the  irritability  of  the  urethra  will 
often  subside  and  the  gleet  disappear.  If  not,  astringent  and  sedative  injections 
must  be  resorted  to.  Mr.  Bond  speaks  highly  of  an  injection  made  with  half 
a  drachm  of  tannin  in  six  ounces  of  cold  water,  with  two  drachms  of  opium 
added.  A  fine  precipitate  is  formed.  The  injection  is  to  be  well  shaken  just 
before  use,  and  this  precipitate  will  adhere  to  the  walls  of  the  urethra,  making 
the  astringent  and  sedative  action  of  the  application  more  permanent  than  that 
of  a  merely  fluid  injection  can  be.  The  general  health  must  be  carefully  at- 
tended to ;  steel,  quinine,  strychnia,  bark,  or  any  other  tonic  which  may  be 
preferred,  must  be  administered,  with  good  diet  and  a  sufficient  supply  of 
stimulants.  At  the  same  time  the  digestion  and  the  state  of  the  urine  must 
be  carefully  attended  to. 

Iodide  of  potassium  is  often  administered  in  this  disease,  and  when  the 
patient  is  in  robust  health  and  the  drug  agrees  with  him  I  have  seen  very  good 
results  from  it ;  but  I  agree  with  Mr.  Bond  in  dissuading  its  employment  in 
cachectic  persons. 

Locally,  some  mild  counter-irritant  generally  answers  best,  combined  with 
gentle  pressure  when  the  pain  has  subsided.  Scott's  bandage  is  a  very  good 
application  in  the  last  stages  of  the  complaint.  In  a  case  recently  under  my 
care,  in  which  the  effusion  was  considerable  and  the  symptoms  unusually 
severe,  I  emptied  the  joint  by  means  of  the  aspirator  with  excellent  results. 

The  other  complications  of  gonorrhoea  are  inflammation  and  abscess  of 
the  prostate,  orchitis  or  epididymitis,  and  gonorrhoeal  ophthalmia.  These 
will  be  found  treated  of  in  the  chapters  on  diseases  of  the  urinary  organs,  of 
the  testicle,  and  of  the  eye  respectively. 

The  treatment  of  gonorrhoea  is  often  very  difficult,  and  the  more  so  the 
more  virulent  is  the  affection  and  the  more  cachectic  the  patient.  With  re* 
gard  to  the  former  particular,  there  can  be  no  doubt  tliat  inflammation  of  the 
male  urethra  follows  sexual  intercourse  with  women  who  have  no  specific 

'  Hence  it  is  sometimee  callcil  •  urethral  rheumatii^m/  See  a  very  intereoting  paper  by 
Mr.  Bond,  '  Lanct- 1/  Man^  23,  1872. 
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disease,  but  who  are  suffering  from  leucorrhoea,  or  who  have  some  ulceration 
of  the  OS  uteri,  or  who  are  menstruating ;  ^  but  such  affections,  if  thej  deserve 
the  name  of  gonorrhoea,  are  far  less  acute  under  ordinary  circumstances  than 
the  disease  which  is  excited  by  true  gonorrhceal  pus,  and  they  come  on  with 
less  premonitory  symptoms. 

In  the  early  stage  gonorrhoBa  may  doubtless  be  often  cut  short  by  repeated 
injections,  for  which  purpose  either  mere  water  may  be  used,  cold  or  tepid,  or 
a  weak  solution  of  acetate  of  lead  or  sulphate  of  zinc,  the  object  being  merely 
to  wash  out  the  discharge.  The  patient  must  be  carefuUy  instructed  in  the 
method  of  injecting,  and  the  process  be  repeated  every  hour  while  he  is 
awake. 

At  the  same  time  demulcent  drinks,  low  diet,  slight  purging,  and  complete 
rest,  in  bed  if  possible,  are  to  be  ordered. 

Some  practitioners  use  stronger  injections,  such  as  arg.  nit.  in  solution, 
but  they  are  more  dangerous  and  not  more  efficient.  The  first  effect  of  these 
strong  injections  is  to  increase  the  inflammation,  so  that  after  about  two  days 
there  will  be  a  good  deal  of  discharge,  and  perhaps  a  little  blood.  Then  the  in- 
jection is  to  be  stopped,  in  the  hope  that  the  discharge  will  subside  and  the 
patient  recover  under  the  same  precautions  about  rest  and  diet  as  before. 

In  the  inflammatory  stage  the  treatment  should  not  certainly  at  first  be  too 
active.  The  patient  seems  to  me  to  recover  more  speedily  if  treated  at  first  by 
demulcents,  rest,  frequent  warm  bathing,  warmth  or  poultices  to  the  perinaeum, 
with  leeches  there  if  the  symptoms  be  very  urgent,  and  low  diet  with  much 
bland  fluid,  than  where  any  specific  medicines  are  ordered.  Injections  other 
than  those  of  tepid  water  should  not  be  used  while  there  is  much  scalding  and 
inflammation.  The  meatus  must  be  kept  clean  by  frequent  ablutions,  and  the 
penis  should  not  be  too  closely  covered.  When  the  acute  symptoms  are  sub- 
siding oopaiba  is  often  most  useful,  and  in  some  cases  indispensable  to  the  cure 
of  the  disease.  I  have  known  cases  in  which  the  discharge  would  at  once 
recur  when  the  drug  was  omitted,  though  in  other  respects  the  treatment  and 
all  other  circumstances  were  the  same.  But  there  are  cases  in  which  it  does  no 
good,  and  some  in  which  it  does  much  harm,  upsetting  the  digestion,  causing 
rash,  and  probably  irritating  the  urethra,  and  so  predisposing  to  gleet  and 
other  complications.  It  is  best  prescribed  either  in  the  form  of  an  emulsion 
or  in  doses  of  3ss  or  3j,  mixed  with  tt^xvof  dilute  sulphuric  acid  in  infusion 
of  roses.  The  conunon  capsules  disguise  the  taste  of  the  drug,  and  are  in  that 
respect  most  convenient ;  but  they  are  not  so  much  to  be  relied  upon.  Gubebs 
appears  to  be  much  less  efficacious,  and,  indeed,  by  itself  nearly  inert  as  far  as 
the  cure  of  the  disease  goes  ;  but  some  practitioners  think  that  an  addition  of 
about  ten  drops  of  the  tincture  of  cubebs  increases  the  efficacy  of  the  copaiba.^ 

*  It  i«  on  this  account  that  it  is  commonly  said  that  gonorrhoea  is  more  frequent  in  men 
than  in  women. 

'  The  treatment  of  gonorrhoea  in  private  or  hospital  out-patient  practice  is  necessarily 
«omevfaat  unsatisfactory,  since  it  is  hardly  possible  to  insist  on  the  complete  rest  and 
jiletinenee  from  aU  forms  of  excitement  which  is  so  necessary  to  rapid  recovery.  In  civil 
hospitab  persons  affected  with  gonorrhoea  are  seldom  admitted  as  in-patientfl.  But  in 
milttary  hospitals  the  disease  is  constantly  under  treatment,  and  cure  is,  as  a  rule,  speedily 
sitd  oisily  obtained,  I  accordingly  requested  my  friend  Mr.  E.  Venning,  then  Assist.-Surgeon 
to  the  1st  life  Guards,  to  sketch  out  for  me  the  plan  which  he  usually  adopted,  and  which 
may  be  taken  as  agreeing  in  the  main  with  that  followed  in  other  regimental  hospitals.  Mr- 
Venning  speaks  as  follows:  '  In  slight  cases,  in  which  the  urethral  discharge  is  not  yery  pro- 
fose  and  there  is  not  great  inflammatory  action  present,  I  simply  give  the  patient  a  warm 
bath,  and  have  him  placed  in  bed  and  keep  him  in  the  horizontal  position.  I  generally  order 
a  mild  purgatire  to  be  administered,  and  direct  him  to  use  an  injection  consisting  of  zinci 
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The  treatment  of  gleet  is  often  even  more  tedious  and  difficult  than  that  of 
gonorrhoea.  The  patient  is  usually  weak,  sallow,  and  cachectic,  and  depletion 
does  not  agree  with  him.  But  neither  does  any  copious  indulgence  in  stimu- 
lants. Moderate  allowances  of  meat,  wine,  and  exercise  are  usually  to  be 
recommended.  Any  defect  of  the  general  health  must  be  discovered,  and,  as 
fax  as  may  be,  corrected,  and  some  tonic,  such  as  steel,  strychnia,  or  bark,  will 
generally  prove  beneficial.  Local  treatment  must  be  directed  in  the  first  in- 
stance to  discover  whether  there  is  any  contraction  (spasmodic  or  other)  of 
the  urethra ;  and  often  the  constant  passage  of  bougies,  increasing  in  size 
until  the  urethra  is  distended  to  its  extreme  limit,  will  cure  the  complaint ;  or 
else  the  use  of  injections,  or  touching  any  tender  spot  of  the  urethra  with  the 
porte  caustique,  or  with  a  solution  of  perchloride  of  iron,  will  cure  the  dis- 
charge. But  often  it  will  not  subside  till  the  patient  has  undergone  a 
thorough  change  of  climate  and  way  of  life. 


Gcnoirhcea 
in  women. 


Leuoor- 
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fantum. 
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of  gonor- 
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In  females  gonorrhoea  is  a  much  less  severe  complaint  than  in  males.  It 
affects  chiefly  the  vulva  and  vagina,  rarely  the  urethra  or  bladder.  It  is 
difficult  or  impossible  to  distinguish  aggravated  leucorrhoea  from  mild  forms  of 
gonorrhoea ;  nor  is  it  of  much  importance,  since,  doubtless,  such  leucorrhoea 
will  excite  gonorrhoea  in  the  male.  Prostitutes  are  especially  liable  to  leucor- 
rhoea in  consequence  of  the  constant  excitement  of  the  generative  organs ;  but 
the  certifying  surgeons  under  the  Contagious  Diseases  Acts  only  think  it 
necessary  to  seclude  those  in  whom  the  discharge  is  purulent.  There  is  a  form 
of  purulent  discharge  from  the  vulva  pretty  often  seen  in  young  children — the 
leucorrhoea  infantum — which  was  at  one  time  confounded  with  gonorrhoea,  and 
was  beUeved  to  be  due  to  impure  connection  ;  but  this,  in  the  great  majority 
of  cases,  is  an  unfounded  suspicion.  In  some  cases  no  doubt  young  children 
are  affected  with  ordinary  gonorrhoea,  but  in  such  instances  marks  of  violence 
about  the  vulva  will  exist,  and  will  show  that  forcible  entrance  has  been 
attempted ;  or  possibly,  if  the  case  be  seen  soon  after  the  rape,  spermatozoa 
may  be  discovered  in  the  vulva.  Usually,  however,  this  discharge  originates 
either  from  dirt  or  from  some  cause  difficult  to  discover.  Many  of  the  chil- 
dren certainly  suffer  from  worms.  Attention  to  the  general  health,  strict  clean- 
Uness,  frequent  washing  out  of  the  vagina  and  the  use  of  a  tent  steeped  in 
some  astringent  lotion,  will  effect  a  cure. 

Gonorrhoea  in  the  female  causes  acute  inflammation  of  the  vagina  and 
vulva,  frequently  accompanied  by  swelling  of  the  nymphie,  which  protrude 

sulph.  gp.  ir.,  glycerine  588,  morph.  acetat.  gr.  J,  aqiue  deetil.  ad  ^.  To  \ie  injected  every 
hour  or  two,  provided  no  pain  is  cansed.  The  diet  to  be  light  and  non-«timiiLiting.  lo 
severe  ctUfeHf  where  there  is  mnch  inflammatory  action,  shown  by  a  profuse,  thick,  yellow  din- 
charge,  and  accompanied  with  great  urethral  irritation  during  micturition,  which  latter  is 
generally  very  frequent,  and  when  chordee  causes  great  distress,  I  also  commence  treatment 
with  a  warm  bath  and  a  brisk  purge,  and  order  a  saline  demulcent  mixture  (occasionally 
combining  antimony  with  it)  to  be  given  every  four  hours,  and  I  give  directions  for  the  urethm 
to  l>e  constantly  washed  out  with  tepid  water.  In  addition  to  this  I  order  a  suppository 
containing  mor(>hia  and  henbane  to  be  administered  at  night  to  relieve  the  chordee.  The 
diet  to  be  light  and  non-stimulating.  Perfect  rest  in  bed  to  be  maintained.  When  the 
most  acute  symptoms  have  subsided  I  then  prescribe  a  mixture  containing  oil  of  sandal-wood, 
mucilage  of  acacia,  and  tinct.  of  orango-poel  twice  a  day,  and  an  injection  consisting  of  linci 
sulpho-carboUt.  5ss,  morph.  acet.  gr.  j^,  aqne  destil.  ad  ^ij.  To  lie  naed  every  two  hoan^ 
If  any  pain  is  caused  by  this,  to  dilute  it  with  distilled  water.  If  the  discharge  does  not 
rapidly  decrease  under  this  treatment  I  increase  the  diet  at  once,  as  I  have  often  found  that 
discharge  is  kept  up  by  the  patient  lM«coming  lowert^l  in  strength  by  the  eonst&nt  drain  on 
the  system  ;  and  that  the  administration  of  wine  in  the  form  of  claret,  with  a  generous  diet, 
has  been  attended  with  excellent  results.' 
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beyond  the  labia.     The  discharge  is  sometimes  very  profase,  and  there  are 
often  excoriations  in  various  parts  of  the  vagina ;  the  labia  are  frequently 
much  swollen,  and  abscess  often  forms  there.     Hence  there  is  much  pain  in 
walking  and  in  sexual  intercourse.     Sometimes  the  inflammation  attacks  the 
urethra,  and  then  usually  causes  more  or  less  cystitis  ;  occasionally  it  spreads 
backwards  as  far  as  the  os  or  cervix  uteri,  and  it  seems  certain  that  peritonitis 
may  be  caused  by  its  passage  inwards,  and  that  a  form  of  inflammation  some- 
times attacks  the  ovary  analogous  to  the  orchitis  of  the  other  sex.    The  acuter 
attacks  of  gonorrhoea  are  painful,  but  there  is  rarely  any  scalding  in  micturi- 
tion, as  in  men.     The  complications  also  are  much  rarer  than  in  the  male.  Complica- 
Ovaritis  would  cause  pain,  swelling,  and  tenderness  in  the  iliac  fossa,  with  gonorrhoea 
nausea  and  fever,  and  the  pain  would  be  aggravated  by  coughing  or  other  ^°  ^^^ 
exertion  of  the  abdominal  muscles.    Best,  free  leeching  of  the  abdomen, 
salines,  and  opium  constitute  the  appropriate  treatment. 

Bubo  is  not  so  common  as  in  males.    Its  treatment  is  the  same. 

Abscess  of  the  labium  is  the  most  common  complication,  and  it  sometimes 
extends  to  a  great  distance.  I  once  had  a  patient  who  was  sent  into  the  hos- 
pital for  supposed  fistula  in  ano.  The  opening  was  a  good  way  behind  the 
anus,  and  on  probing  it  I  found  that  it  passed  forwards,  and  then  on  examina- 
tion of  the  vulva  the  case  resolved  itself  into  one  of  gonorrhoea  with  labial 
abscess. 

Vegetations  and  mucous  patches  around  the  labia  and  anus  are  very 
common,  particularly  in  prostitutes.  Any  discharge  which  may  be  present 
being  cured,  these  vegetations  will  either  subside  of  themselves  or  may  be 
treated  with  the  strong  liquor  plumbi,  or  snipped  off,  or  tied  with  an  elastic 
ligature.  When  they  are  very  numerous  and  large  it  is  better  to  remove  them 
freely  on  a  level  with  the  skin  and  apply  the  actual  cautery  to  any  bleeding 
point. 

The  treatment  of  gonorrhoea  in  the  female  is  very  much  easier  than  in  the  Treatment 
male,  provided  that  the  patient  is  properly  under  control.  In  hospital  out-  rhcM^the 
patients  the  disease  is  often  very  intractable,  because  the  patient  will  not  take  female. 
care  of  herself  nor  abstain  from  sexual  intercourse ;  but  with  perfect  rest, 
perfect  cleanliness,  and  frequent  copious  injections,  the  disease  will,  in  almost 
aU  cases,  soon  subside.  The  injection,  or  rather  the  washing  out  of  the  vagina, 
should  be  managed  by  means  of  large  quantities  of  some  weak  lotion,  such  as 
Goulard,  or  a  solution  of  sulphate  of  zinc,  two  grains  to  the  ounce,  pumped  in, 
while  the  patient  is  recumbent,  by  an  endless  syringe  (Evory  Kennedy's),  and 
allowed  to  run  out.  If  any  ulceration  can  be  seen  it  may  be  touched  with 
caustic  through  the  speculum.  Lint  steeped  in  the  lotion  should  be  placed 
between  the  labia  to  avoid  their  mutual  contact,  or  the  vagina  plugged  with 
ft  pessary  of  tannin.  While  the  inflammation  is  acute,  salines  and  low  diet 
must  be  ordered,  but  *  the  exhibition  of  specifics  (copaiba  or  cubebs)  in  the 
gonorrhoea  of  women  is  perfectly  fatile,  unless  the  urethra  be  affected,  and 
even  then  they  seem  to  be  productive  of  little  if  any  benefit.'     (Lee.) 


SYPHILIS. 


Stphilib  is  defined  as  being  a  specific  disease  produced  by  the  contagion  of  the 
same  disease  in  another  person,  and  characterised  (a)  in  its  primary  form  by 
the  appearance  on  the  part  inoculated  of  one  of  two  different  kinds  of  sore  (or 
chancre) ;  and  (b),  in  its  secondary  or  constitutional  form,  by  various  eruptions 
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on  the  skin,  by  sore-throat,  affections  of  the  eye,  the  glands,  the  bones,  and 
aknost  every  other  tissue  of  the  body. 

The  contagion  is  always  conveyed  by  direct  inoculation,  generaUy ,  of  course, 
in  sexual  intercourse,  but  accidentally  in  other  forms  of  personal  contact,  as 
when  a  surgeon  inoculates  a  wound  in  his  finger  by  touching  a  syphilitic  sore, 
or  a  wet  nurse  inoculates  a  crack  on  her  breast  by  suckling  a  syphilitic  in&nt, 
or  when  the  syphilitic  virus  is  purposely  inoculated  for  medicinal  or  experi- 
mental purposes. 

In  this  definition  all  diseases  excited  by  sexual  intercourse  which  are  not 
gonorrhoeal  but  are  marked  by  the  appearance  of  a  chancre  are  classed  as 
syphilitic ;  but  there  is  a  striking  and  radical  difference  between  the  two 
kinds  of  chancre,  viz.  that  in  one  kind  the  disease  is  local  merely,  never 
affecting  the  constitution,  and  followed  therefore  by  complete  recovery  as  soon 
as  the  local  mischief  is  healed,  while  the  other  kind  constitutes  the  most  ob- 
stinate infection  to  which  the  human  subject  is  liable,  remaining  during  the 
whole  of  the  person's  lifetime  (in  the  more  obstinate  and  inveterate  cases, 
which,  however,  are  happily  rare)  as  a  constant  source  of  trouble  and  danger, 
breaking  out  after  long  intervals  of  health  in  one  part  of  the  body  after 
another,  and  being  transmitted  through  the  blood  of  the  mother  or  tlie  semen 
of  the  father  from  one  generation  to  another. 

Hence  some  pathologists  separate  these  two  forms  firom  each  other  in 
nomenclature  as  they  are  separated  in  practice — calling  the  non-constitutional 
forms  of  chancre  '  venereal  disease,'  or  '  the  non-infecting  or  chancroid  sore,' 
while  they  restrict  the  name  of '  syphilis  '  to  the  constitutional  disease,  calling- 
it  also  '  true  chancre,'  or  '  infecting  sore.'  But  without  entering  on  the 
controversy  whether  there  is  one  kind  of  syphilitic  poison  or  two,  I  think  it 
sufficient  to  say  that  the  definition  adopted  in  the  following  pages  is  th& 
most  common,  and  has  the  advantage  of  involving  no  theory,  but  being  a  plain 
statement  of  everyday  fiQ.cts. 

To  commence  with  the  local  form  of  syphilis.  This  exhibits  itself  in  three 
principal  varieties :  1.  The  common  soft  chancre  unaccompanied  by  bubo ; 
'  suppurative  syphilitic  inflammation,'  as  Mr.  H.  Lee  calls  it.  The  sore  appears 
four  or  five  days  after  connection,  and  begins  to  suppurate  at  once ;  it  looks  as 
if  a  piece  had  been  chipped  or  punched  out  of  the  part ;  its  borders  are  de- 
fined and  often  slightly  undermined,  its  base  sometimes  thickened  by  the  in- 
flammation of  the  tissues  under  it ;  but  this  hardness  is  different  in  character 
from  that  of  the  hard  or  Himterian  chancre,  as  will  be  presently  pointed  out. 
The  sore  heals  with  no  remaining  induration  in  three  or  four  weeks.  Tlie 
absorbents  and  glands  are  unaffected.  In  many  cases  there  are  two  or  more 
sores  at  the  same  time.  Sometimes  the  orifice  of  the  prepuce  is  surrounded 
by  a  ring  of  radiating  cracks  or  sores. 

The  term  •  phlegmonoid  '  is  applied  to  a  variety  of  soft  sore  in  wliich,  in 
consequence  of  the  more  active  nature  of  the  inflammation,  there  is  greater 
induration  and  a  more  raised  margin,  and  in  which  the  sore  is  slower  to  heaL 

2.  When  the  soft  sore  is  accompanied  by  a  suppurating  bubo,  or  in  those 
rare  cases  in  which  the  inguinal  glands  are  enlarged  and  suppurate  without  any 
breach  of  surface  on  the  genitals,  the  case  is  classed  by  Mr.  Lee  imder  the  name 
of  '  ulcerative  syphilitic  inflammation.'  The  sore  is  ragged  and  worm-eaten  ; 
the  absorbents  are  often  affected  as  well  as  the  glands,  and  specific  abscesses 
are  sometimes  though  rarely  formed  in  the  course  of  the  absorbent  vessel.  It 
is  found  by  experiment  that  matter  taken  from  any  part  of  Uiis  course  as  far 
as  the  gland  is  contagious.   Yet  the  contagion  is  destroyed  at  the  gland,  so  that 
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no  part  of  the  body  beyond  the  gland  is  affected,  nor  is  the  blood  contami- 
nated.' 

The  treatment  of  these  forms  of  syphilis  is  expectant  only.  If  the  patient 
be  haunted  by  nervous  feelings  produced  by  the  sore,  or  if  from  any  circum- 
stance it  is  of  especial  moment  to  him  to  hasten  its  cure,  this  may  perhaps  be 
effected  by  destroying  its  surface  with  some  strong  caustic,  such  as  potassa  fusa, 
or  the  acid  nitrate  of  mercury ;  but  such  treatment  being  entirely  superfluous 
should  only  be  adopted  at  the  express  instance  of  the  patient.^  All  that  is 
necessary  is  to  keep  the  part  clean,  to  apply  some  slight  stimulant,  such  as  the 
black  or  red  wash,  to  poultice  the  bubo  and  open  it  as  soon  as  it  suppurates, 
&nd  to  enforce  abstinence  from  sexual  intercourse.  Mr.  Berkeley  Hill  speaks 
strongly  in  favour  of  Iodoform  applied  to  the  surface  of  the  sore,  either  in 
powder  or  ethereal  solution,  if  the  sore  is  not  inflamed  ('  Brit.  Med.  Joum.' 
Jan.  26, 1878). 

When  such  sores  are  inflamed  from  any  cause,  the  inflammation  may  pro-  Syphilitic 
pagate  itself  to  the  prepuce,  causing  phimosis ;  and  if  the  surgeon  has  not  seen  ^  "^^^"^ 
the  case  before  this  has  taken  place  he  may  be  uncertain  whether  the  case  is 
one  of  balanitis,  soft  sore,  or  hard  sore,  for  hard  sores  when  inflamed  may 
suppurate  freely.  The  safest  plan  on  the  whole  is  to  wait  until,  under  the 
measures  recommended  in  gonorrhoea!  phimosis  (see  p.  874),  the  swelling 
bafl  been  subdued  and  the  glans  can  be  uncovered  and  thoroughly  examined. 
If  necessary,  however,  it  is  justifiable  to  divide  the  prepuce,  and  so  uncover  the 
sore  and  expose  it  to  treatment,  since  sometimes  it  can  hardly  be  got  to  heaJ 
otherwise.  I  have  often  done  this  with  impunity,  and  Dr.  Humphry  speaks 
of  having  done  it  a  great  number  of  times  with  no  bad  results.  Still  it  must 
be  allowed  that  there  is  some  risk  (particularly  if  the  sore  below  is  of  the  in- 
fecting variety)  that  the  whole  wound  will  become  one  large  V-shaped  chancre, 
IS  I  saw  happen  in  one  instance  in  which  the  patient  had  had  the  prepuce 
slit  up  before  he  came  under  my  care.  Some  idea  can  occasionally  be 
formed  of  the  existence  and  of  the  character  of  a  sore  by  feeling  the  glans 
through  the  prepuce,  but  very  often  the  latter  is  too  much  swollen  to  permit 
ihig. 

8.  The  third  form  of  local  chancre  is  the  gangrenous — a  far  more  serious  s.  Sioogh- 
affection  than  either  of  the  others,  but  usually  resembling  them  in  not  being  ^^  '°'^* 
Uk)wed  by  secondary  symptoms.'  It  is  subdivided  into  the  sloughing  and 
the  phagedsenic  form  of  sore.  In  the  former  the  gangrene  is  of  the  moist 
^ety,  spreading  sometimes  with  alarming  rapidity.  It  is  more  commonly 
seen  in  this  country  in  women,  who  are  almost  always  prostitutes,  broken 
iknm  by  want  and  debauchery ;  but  in  military  practice  it  shows  itself  in 
soldiers,  whose  circumstances  have  been  somewhat  similar,  as  a  kind  of 
epidemic  affection,  which  sometimes  assumes  formidable  proportions.     It 

'  From  thiB  fact  Mr.. Lee  is  led  to  question  the  office  of  the  absorbents  and  glands  in  the 
i&feetiog  form  of  syphilis  in  conveying  the  vims  into  the  system,  a  function  which  he  is 
•iKiinsd  to  attribnte  to  the  veins. 

'  This  is  of  course  a  matter  of  opinion — I  giro  my  own  in  the  text — but  would  warn  the 
i*«der  that  the  opinion  of  many  eminent  surgeons  is  in  favour  of  the  prompt  destruction  of 
•oft  lores.  The  objection  that  has  been  made  to  the  caustic  treatment  of  soft  sores  is  that 
'be  core  is  not  always  thereby  hastened,  as  on  the  separation  of  the  slough  the  exposed  sur- 
tut  takes  on  a  chancroid  action.  Dr.  Pifiard  of  New  York  says  that  a  more  rapid  cure  can 
^t  oUaised  by  destrojring  the  sore  or  sores  with  the  galvanic  cautery  at  a  white  heat.  This 
u  so  little  painful  that  he  regards  an  anaesthetic  as  unnecessary,  though  to  women  or  in 
prifats  prmetice  nitrous  oxide  may  be  desirable.    ('  N.  Y.  Arch,  of  Clin.  Surg./  i.  178.) 

'  Pbagedcna  may  follow  on  the  Hunterian  chancre ;  but,  as  a  general  rule,  sloughing 
■ons  are,  in  my  opinion,  non-infecting.    Mr.  Hutchinson,  however,  teaches  the  reverse. 
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occurs  either  primarily — the  sore  sloughing  as  soon  as  formed — or  a  pre- 
viously-formed sore  takes  on  a  sloughing  action.  It  seems  often  implanted, 
as  from  one  labium  to  the  other,  or  from  the  glans  to  the  prepuce.  It  does 
not  affect  the  absorbents  (though  it  may  attack  a  bubo),  nor  is  it  followed  by 
secondary  symptoms ;  but  it  often  spreads  to  a  dreadful  extent,  and  may  even 
prove  fatal  by  exhaustion  or  by  haemorrhage  in  the  separation  of  the 
sloughs. 

The  other  form  is  the  phaged^Bnic,  and  this  also  may  occur  either  primarily 
or  secondarily.^  It  is  inoculable.  Sometimes,  when  a  bubo  has  existed,  this 
also  becomes  phagedsBnic  ;  otherwise  this  form  does  not  affect  the  absorbents. 

Sloughing  sores  are  best  treated  by  poulticing  (with  charcoal  or  yeast,  if 
the  sore  be  very  foul),  free  doses  of  opium,  diffusible  and  alcoholic  stimulants, 
and  very  nutritious  diet.  In  the  phagedsenic  form  the  surface  of  the  sore  may 
be  destroyed  by  nitric  acid,  if  the  sloughing  action  does  not  extend  deeply ; 
otherwise  lotions  of  nitric  acid  or  of  potassio-tartrate  of  iron,  or  of  bark  and 
myrrh,  or  of  carbolic  acid,  should  be  applied,  and  a  regimen  similar  to  the 
above  ordered. 

The  constitutional  form  of  syphihs,  syphilis  proper,  or  infecting  sore,  is 
distinguished  by  the  occurrence  on  the  genital  organs,  or  other  part  primarily 
affected,  of  a  peculiar  form  of  chancre,  the  '  hard  '  or  '  Hunterian  *  chancre, 
which  is  characterised  by  the  occurrence  of  adhesive  inflammation  in  the 
neighbourhood  of  the  ulcer,  producing  a  peculiar  induration,  and  by  a  chronic 
engorgement  of  the  lymphatic  glands,  which  are  very  slow  to  suppurate  even 
on  irritation,  and  which  under  ordinary  circumstances  remain  in  an  indolent 
condition  for  an  indefinite  time,  forming  a  bunch  of  hard  knobs  under  the  skin 
(*  amygdaloid  glands ').  The  chancre  begins  at  a  variable  time  after  exposure 
to  contagion.  It  may  be  as  early  as  three  or  five  days,  but  well-authenticated 
instances  are  on  record  in  which  several  weeks  have  elapsed.'  Slight  itching 
is  first  noticed  at  the  part,  then  redness,  and  a  small  vesicle  forms,  which  soon 
cracks,  and  induration  shows  itself  at  the  base  of  the  crack ;  the  sore  spreads 
and  becomes  excavated  and  glazed,  with  httle  or  no  granulation  on  its  sur£Eice. 
Its  natural  secretion,  if  examined  microscopically,  is  found  not  to  be  purulent, 
but  to  contain  only  a  little  granular  matter,  though  the  sore  can  be  made  to 
suppurate  by  the  fidction  of  the  clothes  or  by  irritating  apphcations.  The 
hardness  at  the  base  of  the  ulcer  from  which  the  sore  takes  its  usual  appella- 
tion is  of  a  peculiar  kind,  different  from  that  which  is  found  at  the  base  of  a 
phlegmonoid  soft  sore,  in  this,  that  in  the  Hunterian  chancre  the  hardening 
feels  as  if  due  to  a  layer  of  parchment  or  other  hard  material  let  into  the 
tissues,  that  is  to  say,  it  is  of  limited  thickness,  and  abruptly  ceases  where  the 
healthy  tissues  commence ;  while  the  hardness  at  the  base  of  a  phlegmonoid 
sore,  being  due  to  the  infiltration  of  lymph  from  conmion  inflammation  of  the 
cellular  tissue,  is  of  a  much  less  defined  character,  extends  farther,  audfEkdes 
away  much  more  gradually  into  the  healthy  tissues.  It  must  be  remembered 
that  the  nature  of  the  tissues  in  which  the  sore  is  seated  will  much  affect  the 
amount  of  hardness  aroimd  it.  Thus  a  sore  will  be  much  less  indurated  on 
the  glans  penis  than  on  the  prepuce,  in  consequence  of  tlie  absence  of  any 
cellular  membrane  in  the  former. 

'  The  primary  phageibenic  sore  must  of  course  be  carefully  distinguished  from  phagedso^ 
affecting  a  secondary  syphilitic  ulcer,  such  as  are  sometimes  found  on  the  genitAl  organs. 

*  lAnoereauz  gives  a  table  of  ten  cases  of  inoculation  with  matter  from  secondary  sorm. 
The  mean  period  of  incubation  was  twonty-cight  dajrs.  When  the  disease  is  doriTod  from  a 
primary  sore  the  period  of  incubation  is  probably  much  shorter,  but  in  two  eaaas  related  by 
him  it  was  eighteen  days. 
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The  Dttnie  of  the  BecTetioiui  is  also  maoh  relied  on  as  ft  test  between  the 
infecting  (sdheBive)  and  the  non -infecting  (BupporatiTe)  form  of  sore.  Mr. 
Lee  nya : '  If  the  secretion  from  an  oncomplicated  infecting  sore  be  placed  on 
>  piece  of  glass,  and  a  drop  of  dilute  nitric  ftcid  be  added,  the  microscopic 
■ppeannces  will  be  fonnd  to  be  very  different  frvim  those  characteristic  of  the 
secretion  &om  a  naturally  suppoiating  sore.  The  secretion  from  an  infecting 
chuiCFe  is  not  pua  ;  it  consists  of  epithelial  debris,  of  globules  of  lymph  more 
Di  laa  perfectly  formed,  or  of  these  same  products  undergoing  disintegration, 
uid  of  serum  more  or  less  turbid.  These  different  products  may  often  be 
fbtind  matted  tt^ther,  mixed  occasionally  with  a  few  pus-cells  ; '  while  of  the 
H^retion  from  the  soft  sore  he  says  that  *  it  consists  of  well-formed  pua  ;  and 
each  globule  is  of  nearly  the  same  size  and  distinct  from  the  reat.  K,  in  any 
dmbtfal  case,  some  of  the  secretion  frx>m  a  sore  be  mixed  with  a  little  dilute 
K«tic  acid  and  placed  under  the  microscope,  the  distinctive  character  of  the 
pos-noclei  will  be  seen.' '  The  annexed  figures,  borrowed  from  Mr.  Lee's 
•ork,  will  render  the  distinction  obvious.  But  Mr.  Lee  takes  care  to  explain 
that  this  distinction  depends  for  its  clearness  on  the  absence  of  irritation  of 
ihe  wre.  And  I  think  I  may  add  that  both  of  these  tests  are  more  applicable 
lo  the  male  than  the  female  sex,  for  in  women  chancres  presenting  the  cha- 
ncteristic  ind oration  are  indisputably  rare,  and  suppuration  is  far  more  easily 
excited  in  a  chancre  within 
the  vulva  than  in  one  of  the 
penis.  Another  very  reliable 
test  is  the  nature  of  the  ac- 
companying bubo,  the  in- 
dolent hard  bubo  which  is 
caused  by  the  infecting  sore 
being  easily  distinguished 
from  the  irritable,  inflanuna- 
;  tory,  and  rapidly  snppurat- 
'  ing  bubo  of  local  syphilis. 
Again,  the  bubo  of  soft 
rUucre  usually  affects  a  single  gland,  while  the  indolent  bubo  consists 
cuore  commonly  of  several.  The  character  of  the  bubo  seems  to  me,  taken 
bv  itself,  much  more  reliable  than  either  of  the  other  diagnostic  marks 
['tween  the  two  forms  of  chancre.  But  it  is  of  course  safer  to  take  all  the 
i»<s  at  the  same  time.  I  have  not  enumerated  among  these  diagnostic 
Tmptoms  the  inocnlability  of  the  secretion  on  the  patient's  own  body,  since 
tminent  pathologists  differ  as  to  the  value  of  that  test.  The  reader  is  referred, 
on  this  head,  to  the  section  which  treats  of '  Byphilisation.'  By  one  or  other 
cr  lU  of  these  tests  an  infecting  can  usually  be  distinguished  from  a  non- 
infecting  sore  ;  but  it  is  undeniable  that  mistakes  are  tolerably  often  made. 
The  experience  of  civil  practitioners  is  hardly  available  for  showing  what  the 
{'.Tiportitm  of  such  mistakes  is,  since  a  snrgeon,  as  a  general  rule,  has  not  a 
toScient  number  of  his  patients  under  observation  for  a  series  of  years  to  tell 
bow  many  mistakes  he  may  really  have  made ;  but  in  military  practice  it  is 
Mherwise.  An  army  surgeon  has  the  means  of  ascertaining  the  medical  history 
"f  most  of  his  men  for  many  years  together :  and  this  was  the  case  under  the 
-iKtem  at  long  service  still  more  than  it  is  at  present,  and  it  appears  to  result 
(rtJiB  the  records  of  military  hospitals  that  in  about  nine- tenths  of  the  cases  the 
diagnosiB  has  been  accurate.  Military  surgeons  are  so  much  occupied  with  the 
>  'SyK.  of  Surg,'  Srd  ed.  Tol.  iii.  pp.  317  ood  3Ii. 
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diagnosis  and  treatment  of  syphilis  that  we  can  hardly  expect  better  results 
from  the  practice  of  civil  surgeohs. 

The  causes  of  mistaken  diagnosis  between  the  infecting  and  non-infecting 
forms  of  syphilis  seem  chiefly  two :  1.  That  both  forms  may  co-exist,  i.e.  a 
previously  existing  soft  sore  may,  in  a  second  connexion,  be  inoculated  with 
the  virus  of  an  infecting  chancre,  and  the  surgeon,  deceived  by  the  evidences 
of  local  syphilis,  may  overlook  those  of  the  constitutional  disease,  or  the  latter 
may  be  still  dormant  and  undiscoverable  ;^  or  (2)  the  hard  sore,  and  even  in 
some  cases  the  hard  bubo,  may  by  irritation  be  made  to  suppurate,  and  thus  be 
taken  for  a  soft  sore  or  an  inflammatory  bubo.  The  above  observations  apply 
to  the  mistake  of  taking  an  infecting  for  a  non-infecting  chancre,  and  to  the 
refutation  of  that  mistake  by  the  appearance  of  secondary  syphilis.  How 
often  a  soft  sore  is  pronounced  to  be  a  Hunterian  or  infecting  chancre,  and  the 
patient  is  consequently  exposed  to  a  course  of  mercury  which  is  really  unneces- 
sary, cannot  be  determined,  since  there  is  nothing  to  detect  the  mistake.  No 
secondary  symptoms  follow,  and  both  patient  and  surgeon  congratulate  them- 
selves on  the  success  of  the  treatment.^ 

Besides  the  Hunterian  chancre  Mr.  Lee  describes  two  forms  of  infecting 
syphilis  which  are  unassociated  with  ulceration,  viz.  (1)  a  pimple,  the  cuticle 
appearing  as  if  peeled  off  the  upper  part  of  the  glans  penis,  or  a  circumscribed 
patch  remaining  for  days  together,  with  a  separation  of  epithelial  scales  mixed 
with  lymph-globules  from  the  surface,  but  with  no  specific  induration  ;  and 
(2)  an  indurated  tubercle,  formed  below  the  skin  or  mucous  membrane,  with- 
out any  visible  loss  of  substance.  The  latter  is  regarded  by  many  surgeons  as 
a  chancre  which  has  skinned  over.  Infecting  sores  seem  to  be  almost  always 
single. 
Treatment  When  a  sore  has  been  diagnosed  as  infecting — i.e.  as  likely  in  the  ordinary 
course  to  be  followed  by  constitutional  symptoms — the  next  question  is  as  to 
the  treatment.  An  immense  preponderance  of  opinion  at  the  present  day 
supports  the  doctrine  usually  taught — and  which  I  must  say  that  I  hold 
unreservedly — that  the  only  efficient  treatment  for  constitutional  syphilis  is 
mercury,  and  that  that  treatment  is  usually  efficient.  In  thus  teaching,  the 
rational  and  judicious  advocates  of  mercury  do  not  intend  to  assert  that  syphilis 
is  any  exception  to  the  common  rules  which  are  observed  in  all  other  diseases, 

'  Mr.  HutchiziBon  teaches  that '  the  relationahip  of  the  soft  to  the  hard  sores  is  probaM y 
simply  this — that  the  soft  are  due  to  the  contagion  of  the  pns  produced  by  syphilitic  inflam- 
mation, and  the  hard  to  that  of  the  specific  virus  of  S3rphilis/  referring  to  a  clinical  lectope 
on  the  relationship  between  soft  and  hard  chancres  in  the '  Lancet,' for  Sept.  1876.  He 
therefore  believes  that,  apart  from  any  reinfection,  the  hard  chancre  may  succeed  on  the  soA 
one.  The  explanation  must  be  allowed  to  be  still  theoretical,  and  seems  to  me  highly  dubious : 
but  the  practical  point  which  Mr.  Hutchinson  enforces  is  unquestionable :  viz.,  that  even  with 
sores  which  are  obviously  soft  and  non-infecting,  *  until  the  incubation  period  is  well  pawwd 
(three  to  five  weeks)  the  surgeon  can  entertain  no  confidence  that  induration  will  not  oocor, 
and  he  would  act  most  unwisely  to  give  his  patient  any  opinion  on  the  matter.*  I  praiume 
Mr.  Hutchinson  means  any  absolute  opinion,  for  there  can  be  little  doubt  that  in  the  great 
majority  of  soft  sores  no  permanent  affection  of  any  kind  ever  ensues.  The  above 
statement  occurs  in  the  Commentary  to  Plate  V.  of  Mr.  Hutchinson's '  Illustrations  of 
Clinical  Surgery,'  and  I  would  refer  the  reader  to  the  rules  for  the  diagnosis  of  chancnoi 
there  contained  as  embracing  the  experience  of  an  eminent  observer  on  this  difficult  subject : 
I  have  ventured  to  differ  from  him  in  his  views  as  to  the  ordinary  nature  of  phagedjeuie 
chancre. 

*  An  interesting  summary  of  the  opinions  of  the  most  experienced  surgeons  of  the  day 
on  the  diagnosis  of  infecting  and  non-infecting  chancres  will  be  found  in  a  paper  by  Mr, 
Venning,  in  the  6th  vol.  of  the  '  St.  George's  Hospital  Reports,'  entitled  *  A  Summary  of  the 
Evidence  adduced  before  the  Committee  appointed  to  inquire  into  the  Pathology  and  Treat* 
ment  of  the  Venereal  Disease,  published  in  1S67«' 
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Ti2.  (1)  that  diseases  when  left  to  themselves  do  not  alwaiys  run  throngh  all 
their  phases,  bat  that  they  may  be  spontaneously  cured  and  disappear  at  any 
period  of  their  course ;  so  that  constitutional  syphilis,  though  it  naturally  ten^ 
to  produce  secondary  symptoms,  does  not  always  do  so,  but  may  disappear 
spontaneously  and  no  secondary  or  tertiary  symptoms  ever  follow ;  and  (2) 
that  remedies,  however  efficient,  are  not  always  and  uniformly  successful ;  and, 
therefore,  that  mercury,  though  when  thoroughly  given  it  usually  eradicates  th^ 
disease,  and  especially  if  given  as  soon  as  the  disease  shows  itself,  yet  does  not 
always  do  so,  and,  therefore,  that  secondary  symptoms  are  sometimes  seen  even 
after  a  perfectly  satisfactory  course  of  mercury.  But  many  of  the  cases  which 
are  cited  by  the  indiscriminate  opponents  of  the  use  of  mercury  (who,  I  may 
perhaps  be  excused  for  saying,  are  not  altogether  very  correct  diagnosticians) 
in  order  to  prove  that  constitutional  syphilis  can  be  treated  with  success  by 
other  means  than  mercury,  so  that  no  secondary  symptoms  will  follow,  were 
no  doubt  instances  of  mere  local  syphilis  ;  and  in  many  of  the  cases  in  which 
mercury  is  said  to  have  fiedled  to  eradicate  the  disease  so  that  secondary  symp- 
toms followed  on  its  use,  the  course  of  mercury  has  been  insufficient,  or  it  has 
been  begun  after  the  secondary  symptoms  had  really  been  developed. 

The  best  form  in  which  to  administer  mercury  has  long  been  a  subject  of  Adminia- 
dispute.  The  common  plan  of  giving  it  by  the  mouth  has  the  advantage  of  ^^*^.?^ 
requiring  no  confinement  to  the  house,  and  being  easily  carried  on  without 
attracting  observation — an  important  and  in  some  cases  almost  indispensable 
condition  in  the  treatment  of  these  maladies ;  but  it  has  the  disadvantage  of 
Beriously  disturbing  the  digestion  and  general  health  of  many  patients.  The 
mildest  form,  and  the  one  least  likely  to  disturb  the  bowels  and  derange  the 
digestion,  is  the  blue  pill,  which  may  be  given  in  doses  of  8  or  5  grains  twice 
a  day,  with  a  small  quantity  of  powdered  opium,  this  quantity  of  opium  being 
the  smallest  which  is  found  necessary  to  obviate  irritation  of  the  bowels — say 
gr.  ^  to  ^.  This  is  to  be  continued  for  about  six  weeks,  until  all  traces  of  the 
sore  and  all  subcutaneous  hardening  around  it  and  around  the  bubo  have  dis- 
appeared. During  the  course  of  mercury  the  state  of  the  breath  and  gums 
should  be  cautiously  watched.  There  is  a  peculiar  foetor  in  the  mouth,  easily 
reoognised  by  the  initiated,  and  usually  accompanied  by  a  coppery  taste  per- 
ceived by  the  patient,  which  generally  precedes  the  spongy  and  congested  state 
of  the  gums.  When  the  latter  sets  in,  and  the  blue  line  is  seen  round  the 
roots  of  the  teeth,  it  becomes  a  little  unpleasant  to  the  patient  to  chew  a  crust. 
If  the  mercury  be  pushed,  in  undiminished  quantity,  salivation  commences, 
and  then  the  gums  recede  from  the  teeth — the  latter  may  drop  out,  and  even 
the  jawbones  may  become  necrosed.  At  the  same  time  a  peculiar  state  of  con- 
stitutional cachexia  sets  in,  well  known  in  old  days  under  the  name  of  '  mer- 
curial erethism,'  of  which,  happily,  we  see  but  little  now,  since  the  indiscrimi- 
nate use  (or  rather  abuse)  of  mercury  has  been  given  up.  It  is  described  by 
Pearson  as  being  characterised  by  '  great  depression  of  strength,  a  sense  of 
anxiety  about  the  pracordia,  irregular  action  of  the  heart,  frequent  sighing, 
trembling,  partial  or  universal,  a  small,  quick,  and  sometimes  an  intermitting 
poise,  occasional  vomiting,  a  pale,  contracted  countenance,  a  sense  of  coldness.' 
He  adds  that  in  this  condition  any  sudden  exertion  will  sometimes  prove  fatal, 
and  that  in  his  day  almost  every  year  one  or  two  deaths  took  place  in  the  Lock 
Hospital  of  men  who  had  nearly,  and  sometimes  entirely,  completed  their  mer- 
curial course,  for  which  he  could  find  no  other  explanation.' 

Another  mild  and  unirritating  preparation  of  mercury,  much  in  use  when 

•    1  See  South's  '  Chelitis/  yoL  i.  p.  677. 
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the  drug  is  to  be  given  for  long  periods,  is  the  *  grey  powder ' — Hydr.  c.  creta 
— ^in  5-grain  doses,  either  in  the  form  of  powder  or  pill.  The  late  Mr.  H.  G. 
Johnson  used  to  use  the  Ung.  hydrarg.  made  into  the  form  of  a  pill,  as  bring- 
ing the  patient  rapidly  under  the  influence  of  mercury,  and  generally  agreeing 
well  with  the  bowels.^  Calomel  is  more  irritating,  but  also  more  powerful. 
It  generally  purges  if  given  alone,  but  may  be  administered  in  2  or  8-grain 
doses,  with  half  a  grain  of  opium,  twice  a  day. 

The  endermic  method  of  giving  mercury  is  much  more  easily  tolerated, 
produces  far  less  depression,  and  is  quite  as  efficient ;  but  it  is  not  so  easily 
carried  out,  especially  in  private  practice.  In  hospitals  it  is  extensively  used 
either  by  inunction  or  fumigation.  The  former  consists  in  making  the  patient 
rub  3SS-3J  of  the  Ung.  hydrarg.  into  the  inner  surfEUse  of  the  thigh  (where 
the  skin  is  thin)  until  the  ointment  has  entirely  disappeared.  In  the  latter 
the  patient  sits  naked  on  a  cane-bottomed  chair,  with  a  mackintosh  sheet  or  a 
cloak  or  a  common  blanket  wrapped  round  his  neck  and  reaching  to  the  ground 
all  round  the  chair.  Under  the  chair  is  placed  a  spirit-lamp,  over  which  is  a 
saucer  containing  a  little  boiling  water,  and  projecting  out  of  the  saucer  a 
shelf  ^  on  which  is  laid  powdered  calomel,  gr.  x-xx.  As  the  water  evaporates 
its  vapour  mixes  with  the  sublimed  calomel,  and  the  fine  powder  is  deposited 
on  the  moistened  and  relaxed  skin,  which  is  thus  prepared  to  absorb  it.  The 
quantity  of  calomel,  of  water,  and  spirit  is  so  adjusted  in  the  regular  lamp 
that  when  the  flame  goes  out  the  saucer  is  dry  and  all  the  calomel  sublimed. 
The  patient  should  sit  quiet  for  a  few  minutes,  then  put  on  his  nightgown,  and 
without  wiping  the  skin  at  all  get  into  bed.  In  hospitals,  when  ihe  patient  is 
confined  to  bed,  the  bath  may  be  given  at  any  time  :  in  private  practice  it 
should  always  be  at  bedtime,  since  any  check  to  the  perspiration  spoils  the 
action  of  the  remedy.  It  will  usually  be  foimd  that  after  about  twelve  baths, 
given  every  other  day,  the  patient  begins  to  get  slightly  affected.  Then  the 
action  should  be  kept  up  by  decreasing  the  quantity  of  calomel,  so  that  the 
patient  should  just  be  conscious  of  the  mercurial  taste. 

The  action  of  mercury  is  made  much  more  safe,  speedy,  and  certain  by 
confining  the  patient  to  bed,  though,  of  course,  this  is  seldom  possible  in  ordi- 
nary cases  of  syphilis ;  and,  as  my  late  friend  and  teacher,  Mr.  Cutler,  used 
to  point  out,  it  is  a  very  useful  precaution  to  weigh  the  patient  every  three 
or  four  days.  A  rapid  loss  of  weight  will  often  show  that  the  remedy  is  dis- 
agreeing, and  will  spare  the  patient  some  more  disagreeable  proof  of  the  &ct. 

When  the  patient  cannot  tolerate  mercury  the  iodide  of  potassium  may  be 
administered,  but  it  does  not  appear  to  exercise  any  radically  curative  influence 
on  the  syphilitic  cachexia,  though  it  rapidly  removes  some  of  its  remoter 
effects.  The  other  alleged  remedies  for  syphilis  are  now  generally  thought  to 
be  quite  inert. 

There  are  surgeons  who,  while  they  admit  the  power  which  mercury  exerts 
over  the  constitutional  manifestations  of  syphilis  in  its  secondary  form,  deny 
its  power  of  preventing  secondary  symptoms,  and  therefore  repudiate  its  use 
in  primary  syphilis.  These  are  reduced  either  to  an  expectant  treatment  or  to 
the  extirpation  of  the  sore  by  means  of  caustic.  But  there  seems  little  proof 
of  the  advantage  of  such  extirpation  even  when  practised  during  the  period  of 


'  The  formulft  for  '  BMillot's  pill '  is  strong  mercurial  ointmeDt,  soap,  powdered 
mallow,  IJ  gr.  of  each. 

*  This  little  apparatus  can  now  be  had  at  any  instrument-maker's.    If  a  proper  apparatus 
is  not  at  hand  an  extempore  contrivance  may  be  made  out  of  a  common  saucer  with  a  pii 
of  hot  brick  laid  in  the  water,  on  which  the  calomel  is  to  be  stxvwn. 
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also  to  be  met  with  in  the  later  secondary  and  in  the  tertiary  stages.  The  main 
fonns  of  syphilitic  sore-throat  are  three :  ^  1.  The  ulcer  of  the  tonsils,  a  deep 
ulceration  commencing  on  the  surfctce  of  the  central  part  of  one  or  both  tonsils, 
And  accompanied  by  swelling  and  induration  of  the  gland  around  it.  This  is 
said  by  Mr.  Babington  to  be  often  accompanied  by  a  tubercular  eruption.  2. 
The  phagedenic  or  sloughing  sore-throat,  commencing  with  ulceration  on  either 
the  tonsils,  the  velum  palati,  or  the  pharynx,  and  often  leading  to  extensive 
destruction  of  those  parts.  This  is  usually  accompanied  by  rupia,  and  is  there- 
fore a  later  phenomenon.  8.  The  sore-throat  which  is  due  apparently  to  the 
development  of  psoriasis  on  the  mucous  membrane  of  the  fauces  or  mouth. 
This  is  distinguished  by  the  opaque  white  colour  of  the  surface.  '  This  appear- 
uce  sometimes  supervenes  at  the  edge  of  an  ulcer  on  the  tonsil.  More  fre- 
quently there  is  no  ulceration,  but  simply  this  change  of  the  surface,  accom- 
panied by  more  or  less  of  redness,  and  as  it  were  of  excoriation  of  the  neighbour- 
hood, more  or  less  swelling  of  the  membrane,  much  soreness,  but  very  little 
pain.  This  superficial  affection  may  attack  any  part  of  the  tonsils,  arches  of 
the  palate,  velum  pendulum  and  uvula,  and  even  the  tongue  or  the  inside  of 
the  cheeks.  It  is  very  frequently  to  be  seen  at  the  angles  of  the  mouth.  It 
often  occupies  the  soft  palate,  spreading  upwards  in  a  semicircular  form  towards 
the  roof  of  the  mouth.  The  white  appearance  may  be  removed  by  slightly 
touching  it  with  caustic,  and  then  the  surface  beneath  looks  as  if  excoriated.' 
There  are  other  forms  also  of  syphilitic  sore-throat,  but  the  above  are  those 
vhich  are  conmionly  met  with. 

Next  in  importance  to  the  affections  of  the  skin  and  its  appendages  are  Affectioiii 
those  of  the  glands.  It  is  an  old  and  a  very  obvious  observation  in  syphilis  ^8^^ 
that  the  absorbent  glands  become  less  prone  to  share  in  the  affections  of  the 
sarhee  the  later  the  stage  of  the  disease  is.  Thus,  in  primary  syphilis  bubo 
»  constant  in  the  glands  which  derive  their  absorbents  from  the  seat  of  the 
diancre ;  in  secondary  affections  of  the  skin  the  absorbent  glands  are  not 
nearly  so  often  affected,  and  in  tertiary  disease  they  are  hardly  ever  enlarged. 
Bat  the  glands  themselves  are  very  liable  to  secondary  and  tertiary  syphilitic 
enlargement  apart  from  all  affection  of  the  parts  from  which  they  derive  their 
lymphatics.  In  those  affections  which  are  excited  by  the  presence  of  eruption 
the  gland  is  more  disposed  to  inflammation  than  in  those  which  are  due  to  the 
effect  of  the  general  syphilitic  poison.  The  posterior  cervical  glands,  those 
lying  in  the  posterior  triangle  of  the  neck,  are  the  most  commonly  affected  in- 
dependently of  other  organs  in  constitutional  syphilis,  forming  a  chain  of  hard, 
knotty  tumours  under  the  edge  of  the  trapezius  muscle.  The  inguinal  glands 
Mow  Poupart's  ligament  are  also  often  found  thus  affected.  These  glandular 
affections  are  more  marked  either  at  a  later  stage  of  the  secondary  or  in  the 
tertiary  stage.  The  other  common  secondary  affections  are  those  of  the  peri- 
oiteam,  of  the  testicle,  of  the  larynx,  and  of  the  eye,  for  which  I  must  refer 
the  reader  to  the  chapters  on  diseases  of  those  organs. 

That  secondary  syphilis  is  inoculable  on  a  healthy  person  has  been  abun-  '°^^ 
dantly  proved,*  and  practitioners  of  experience  seem  now  to  be  of  the  opinion  secondmiy 
that  syphilis  is  very  often  propagated  in  this  manner.    Mr.  H.  Lee  has  lately  iyphUu- 
€«Ued  particular  attention  to  the  controversy  which  has  been  going  on  ever 
ibee  the  days  of  Hunter  on  this  subject.    Hunter  taught  that  the  contagion 
of  all  venereal  diseases — gonorrhoea,  local  syphihs,  and  constitutional  syphihs 
^was  the  same,  though  he  appears  to  have  been  perfectly  acquainted  with  the 

>  See  Honter^s  works,  toI  ii.  p.  415,  note  by  Mr.  Babington. 
*  See  '  Lanoereanz,'  vol.  i.  p.  69. 
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spreading  at  their  edge,  from  which  the  old  term  '  serpigo*  was  derived.  As 
the  disease  progresses  vesicular  and  pustular  eruptions  are  seen,  the  latter 
especially  on  the  hairy  scalp.' 

Many  other  tissues  of  the  body  are,  however,  affected  in  secondary  syphilis, 
though  the  deeper  the  parts  affected  are,  the  later  probably  is  the  stage  of  the 
disease,  and  the  more  it  approaches  to  the  tertiary  period.  Thus  the  eye  and 
the  larynx  are  affected  in  the  later  secondary  stage — ^both  parts  of  the  general 
surfEuse  of  the  body,  but  lying  deeper  than  the  common  integument,  and  liable 
also  to  be  involved  in  the  tertiary  symptoms.  The  superficial  affections  also 
of  the  bones  (periostitis,  or  nodes)  are  seen  at  the  later  periods  of  secondary  as 
well  as  in  the  tertiary  stage,  but  the  deeper  affections  of  the  bones  (caries  and 
necrosis)  are  as  a  rule  tertiary  symptoms.  The  ulcerations  of  the  skin  which 
are  due  to  syphilis  may  be  the  result  of  the  giving  way  of  skin  affected  by 
secondary  eruptions,  but  are  fax  more  common  after  the  suppurating  erup- 
tions  (pemphigus,  ecthyma,  and  rupia)  which  are  characteristic  of  the  tertiary 
stage.  The  affections  of  the  viscera,  such  as  the  tubercles  in  the  liver  and  the 
'  cirrhosis  *  of  the  lung  which  are  due  to  syphilis,  seem  to  be  amongst  its  later 
manifestations,  though  in  some  cases  they  have  been  noted  as  secondary. 

Other  secondary  symptoms  must  be  briefly,  but  very  briefly,  mentioned. 
One  of  the  most  important  is  the  development  of  '  mucous  tubercles  ' — flat, 
raised,  oval  patches,  generally  situated  at  or  near  the  junction  of  the  skin  and 
mucous  membrane,  covered  with  a  whitish  velvety  epidermal  tissue,  and  yield- 
ing a  secretion  which  is  easily  inoculable,  and  which  is  probably  a  fertile  source 
of  syphilitic  inoculation.  Their  usual  seat  is  near  the  anus  or  vulva,  and  the 
mouth  is  a  common  situation,  but  any  part  of  the  body  may  be  affected, 
especially  where  the  skin  is  in  folds,  and  where  it  is  irritated  by  heat,  dirt,  and 
retained  discharges.  The  local  action  of  mercury  is  very  beneficial  in  these 
oases.  The  tubercle  generally  disappears  rapidly  under  the  use  of  powdered 
calomel,  kept  upon  it  by  means  of  some  simple  ointment,  strict  cleanliness 
being,  of  course,  enforced.  Syphilitic  vegetations  and  condylomata  are  very 
nearly  allied  to  mucous  tubercle,  and  like  it  seem  decidedly  contagious.  They 
will  be  best  described  in  the  chapteron  Skin  Diseases.  One  of  the  commonest 
of  all  secondary  affections  is  syphilitic  baldness,  or  '  alopecia.'  The  hair  of 
the  head  becomes  thin,  comes  away  plentifully  in  combing,  and  at  length  the 
patient  may  become  almost  or  entirely  bald.  There  are  cases  much  less  com  - 
mon  in  which  the  baldness  attacks  other  parts,  usually  the  chin  and  eyebrows. 
The  remedy  lies  in  shaving  the  head,  applying  some  gently  stimulating 
lotion,^  or  in  more  serious  cases  painting  the  part  occasionally  with  blistering 
fluid.  But  far  more  important  than  the  local  treatment  is  the  correction  of 
the  syphilitic  diathesis  by  a  proper  mercurial  course.  Alopecia,  like  many 
other  of  the  symptoms  which  usually  are  secondary,  appears  also  in  the  ter- 
tiary  stage  of  the  disease.  Alopecia  is  often  accompanied  by  desquamation 
of  the  epidermis — pityriasis,  an  affection  which  is  essentially  almost  iden> 
tical  with  the  shedding  of  the  hair.  Onychia,  again,  is  an  affection  very 
nearly  allied  to  the  affections  of  the  skin  and  hair,  and  is  often  described  as  a 
psoriasis  of  the  nails.  I  must  refer  the  reader  on  this  point  also  to  the  chapte  r 
on  affections  of  the  Skin. 

Syphilitic  sore-throat  is  an  almost  universal  symptom  in  the  secondary  stage , 
and  generally  the  earliest  of  its  phenomena.    But  affections  of  the  throat  are 

'  I  would  refer  the  reader  fur  further  detiiils  to  the  chapter  on  Skin  Dissasbsl 
*  Mr.  Nayler  preecribos  the  foUowiug :— Liq.  Ammon.  Acet.  3  »,  8p.  Ammon.  Co.  ^  ^^ . 
Oljceriue,  5  ss,  Aq.  Roen  ad  3  Tiij. 
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also  to  be  met  with  in  the  later  secondary  and  in  the  tertiary  stages.  The  main 
forms  of  syphilitic  sore-throat  are  three :  ^  1.  The  ulcer  of  the  tonsils,  a  deep 
ulceration  commencing  on  the  snrface  of  the  central  part  of  one  or  both  tonsils, 
and  accompanied  by  swelling  and  induration  of  the  gland  around  it.  This  is 
said  by  Mr.  Babington  to  be  often  accompanied  by  a  tubercular  eruption.  2. 
The  phagedenic  or  sloughing  sore-throat,  commencing  with  ulceration  on  either 
the  tonsils,  the  velum  palati,  or  the  pharynx,  and  often  leading  to  extensive 
destruction  of  those  parts.  This  is  usually  accompanied  by  rupia,  and  is  there- 
fore a  later  phenomenon.  8.  The  sore-throat  which  is  due  apparently  to  the 
development  of  psoriasis  on  the  mucous  membrane  of  the  fauces  or  mouth. 
This  is  distinguished  by  the  opaque  white  colour  of  the  surfEuse.  '  This  appear- 
ance sometimes  supervenes  at  the  edge  of  an  ulcer  on  the  tonsil.  More  fre- 
quently there  is  no  ulceration,  but  simply  this  change  of  the  surface,  accom- 
panied by  more  or  less  of  redness,  and  as  it  were  of  excoriation  of  the  neighbour- 
hood, more  or  less  swelling  of  the  membrane,  much  soreness,  but  very  little 
pain.  This  superficial  affection  may  attack  any  part  of  the  tonsils,  arches  of 
the  palate,  velum  pendulum  and  uvula,  and  even  the  tongue  or  the  inside  of 
the  cheeks.  It  is  very  frequently  to  be  seen  at  the  angles  of  the  mouth.  It 
often  occupies  the  soft  palate,  spreading  upwards  in  a  semicircular  form  towards 
the  roof  of  the  mouth.  The  white  appearance  may  be  removed  by  slightly 
touching  it  with  caustic,  and  then  the  surfEuse  beneath  looks  as  if  excoriated.' 
There  are  other  forms  also  of  syphilitic  sore-throat,  but  the  above  are  those 
which  are  conmionly  met  with. 

Next  in  importance  to  the  affections  of  the  skin  and  its  appendages  are  Affections 
those  of  the  glands.  It  is  an  old  and  a  very  obvious  observation  in  syphilis  S^^^ 
that  the  absorbent  glands  become  less  prone  to  share  in  the  affections  of  th<3 
sarface  the  later  the  stage  of  the  disease  is.  Thus,  in  primary  syphilis  bubo 
is  constant  in  the  glands  which  derive  their  absorbents  from  the  seat  of  the 
chancre ;  in  secondary  affections  of  the  skin  the  absorbent  glands  are  not 
nearly  so  often  affected,  and  in  tertiary  disease  they  are  hardly  ever  enlarged. 
But  the  glands  themselves  are  very  liable  to  secondary  and  tertiary  syphiUtic 
enlargement  apart  from  all  affection  of  the  parts  from  which  they  derive  their 
lymphatics.  In  those  affections  which  are  excited  by  the  presence  of  eruption 
the  gland  is  more  disposed  to  inflammation  than  in  those  which  are  due  to  the 
effect  of  the  general  syphilitic  poison.  The  posterior  cervical  glands,  those 
lying  in  the  posterior  triangle  of  the  neck,  are  the  most  commonly  affected  in- 
dependently of  other  organs  in  constitutional  syphilis,  forming  a  chain  of  hard, 
knotty  tumours  under  the  edge  of  the  trapezius  muscle.  The  inguinal  glands 
below  Poupart's  ligament  are  also  often  found  thus  affected.  These  glandular 
affections  are  more  marked  either  at  a  later  stage  of  the  secondary  or  in  the 
tertiary  stage.  The  other  common  secondary  affections  are  those  of  the  peri- 
osteum, of  the  testicle,  of  the  larynx,  and  of  the  eye,  for  which  I  must  refer 
the  reader  to  the  chapters  on  diseases  of  those  organs. 

That  secondary  syphilis  is  inoculable  on  a  healthy  person  has  been  abun-  inocnlA- 
dantly  proved,'  and  practitioners  of  experience  seem  now  to  be  of  the  opinion  sec^daiy 
that  syphilis  is  very  often  propagated  in  this  manner.    Mr.  H.  Lee  has  lately  syphUu* 
called  particular  attention  to  the  controversy  which  has  been  going  on  ever 
since  the  days  of  Hunter  on  this  subject.    Hunter  taught  that  the  contagion 
of  all  venereal  diseases — gonorrhoea,  local  syphihs,  and  constitutional  syphilis 
— was  the  same,  though  he  appears  to  have  been  perfectly  acquainted  with  the 

>  See  Hunter^s  works,  rot  ii.  p.  415,  note  by  Mr.  Babington. 
*  See  '  Lancereanx,'  toI.  i.  p.  69. 
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foct  that  some  kinds  of  syphilis  are  local  only  ;  and  he  taught  also  that 
secondary  syphilis  was  not  inoculable  on  the  patient's  own  body,  while  he 
doubted  (though,  as  Mr.  Lee  shows,  he  did  not  deny,  as  he  is  usually  repre- 
sented as  doing)  that  it  can  be  inoculated  on  a  healthy  person.  The  experi- 
ment on  which  Hunter  mainly  relied  for  showing  the  identity  of  the 
gonorrhoeal  and  syphilitic  poisons  was  one  which  he  made  on  himself  by  inocu- 
lating on  his  own  person  matter  taken  from  a  patient  suffering,  as  he  thought, 
only  from  gonorrhoea,  and  this  inoculation  produced  primary  and  secondary 
syphilis.  But  Mr.  Lee  has  called  attention  to  the  comparative  frequency  of 
discharges  from  the  male  urethra,  in  secondary  syphilis,  which  proceed  from 
some  inflammation  of  the  urethra  the  precise  nature  and  seat  of  which  has  not 
yet  been  ascertained,  but  which  seems  to  affect  any  part  of  the  tube  from  the 
prostate  forwards.^  This  affection  is  analogous  to  those  somewhat  rare  cases 
in  which  the  bronchial  or  the  gastro-intestinal  mucous  membrane  is  affected  in 
secondary  syphilis,  probably  with  some  of  the  forms  of  eruption  which  are  seen 
on  the  skin.  The  matter  with  which  Hunter  inoculated  himself  was,  there- 
fore, probably  syphilitic. 

That  secondary  syphilis  requires  the  mercurial  treatment  for  its  cure  is 
admitted  by  many  even  of  those  who  do  not  use  mercury  in  the  treatment  of 
the  primary  disease.  But  the  course  of  mercury  must  be  more  prolonged,  and 
therefore  milder,  since  the  patient's  general  health  is  to  be  maintained  during 
the  whole  period.  The  symptoms  will,  indeed,  rapidly  subside  in  many  cases 
under  the  use  of  iodide  of  potassium,  especially  such  as  are  accompanied  by 
perceptible  fibrinous  exudation  ;  it  is,  however,  I  think,  generally  admitted 
that  such  cures  are  usually  only  temporary,  and  that  for  the  complete  eradica- 
tion of  the  diathesis  a  fcdl  and  prolonged  mercurial  course  is  necessary.  No 
hesitation  need  be  experienced  in  prescribing  mercury  in  cases  where  there  is 
no  ulceration  or  suppuration ;  but  when  this  is  the  case  mercury  is  generally 
held  to  be  contra-indicated.  I  think,  however,  that  anyone  who  will  make 
trial  of  the  fumigation  of  syphilitic  ulcers  or  syphilitic  eruptions  of  the  pustular 
form,  with  very  small  doses  of  calomel  (say  5  grains  every  night),  will  be  con- 
vinced of  the  great  benefit  of  this  form  of  treatment.  In  many  cases  also  of 
ulcerated  sore-throat  mercmial  fumigation  or  a  mercurial  gargle  (as  Liq.  hyd. 
perchlor.,  with  equal  parts  of  water)  acts  most  flAvourably.  In  conditions  of 
extreme  cachexia,  indeed,  every  form  of  mercury  may  be  inadmissible ;  bat 
in  such  conditions  iodine  is  generally  inadmissible  also,  and  the  patient*8 
health  must  be  renewed  by  careful  feeding,  stimulants  in  moderation,  rest 
(if  possible  in  bed),  tonics,  and  opium,  before  any  definite  treatment  is 
commenced.  I  know  of  no  tonic  which  seems  so  generally  beneficial  as 
the  compound  decoction  of  sarsapariUa,  a  pint  daily,  with  steel  wine  and 
laudanum  if  necessary.  The  administration  of  iodine  and  mercury  together 
is  a  very  successful  plan  of  treating  secondary  syphilis.  Thus  the  iodide 
of  potassium  may  be  given  in  doses  of  5  to  10  grains,  while  the  patient  is 
undergoing  a  course  of  mild  mercurial  fumigation ;  or  the  red  or  green 
iodide  of  mercury  may  be  prescribed  either  in  pill  or  draught.  The  red  or 
biniodide  is  the  salt  generally  used,  and  may  be  given  in  doses  of  ^^  to  j^  of 
a  grain  in  a  pill  three  times  a  day,  or  in  a  draught  by  combining  the  iodide 
of  potassium,  gr.  v-x,  with  the  liq.  hyd.  perchlor.,  Sss-j  in  some  bitter 
infusion. 

The  tertiary  stage  of  sypliilis  is  distinguished  from  the  secondary  in  the 

I  See  Mr.  Lee's  LetUomiAn  Lectures,  publi»hed  in  the  6th  toL  of  the  *St.  George's 
Hospital  Reports ; '  also  his  Lectures  at  the  Royal  College  of  Surgeons  in  1875. 
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auw  ws;  as  the  latter  is  from  the  primary,  namely,  by  the  oocmrence  of  an 
interval  of  health.  The  secondary  gymptoma  have  disappeared,  mth  or  vith- 
oat  treatment—for  I  repeat  that  secondary  syphilis  does  sometimes  disappear 
ipontaneooaty — and  then,  after  a  very  variable  interval,  commences  the  stage 
Dstully  called  tertiary,  or,  as  Lancereans  puts  it,  the  stage  of  the  gummatous 
[ffodticts.  The  period  which  separates  the  latest  &om  the  secondary  stage  of 
typhihs  is  very  uncertain,  and  often  it  ia  not  aeparated  at  all,  the  secondary  or 
etudative  stage  passing  on  into  the  tertiary  or  gummatous  condition  with  no 
definite  limit ;  whilst  at  other  times  there  is  an  interval  of  months  or  even 
fears. 

The  main  distinction  between  the  secondary  and  tertiary  stages  of  syphilis  Gummaia. 
is  that  the  new  growths  in  the  former  resemble  more  the  products  o£  inflam- 
matioQ  regarded  as  a  reproductive  process — they  resemble  more  the  fibrous 
QBSoe — while  in  the  latter  they  resemble  more  the  products  of  inflammation 
n^arded  as  an  ulcerative  process.  In  fact,  a  gumma  bears  a  very  great  resem- 
bUoce  to  a  granulation,  and  it  is  prone  to  soften,  break  down,  and  leave  an 
ulcerating  sur&ce.  Dr.  Green  thus  describes  the  structure  of  gummata :  'The 
fommata  consist  of  atrophied  and  degenerated  elements  embedded  inascanty 
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lod  obsoorely  fibrillated  stroma.  The  central  portions  of  the  growth  are  com- 
poied  almost  entirely  of  closely  packed  granular  debris,  &t-granules,  and 
efaolesterine,  amongst  which  there  may  be  an  exceedingly  scanty  fibrillated 
ume.  Borronnding  this,  and  directly  continuous  with  it,  is  a  more  com- 
pletely fibrillated  structure ;  while  the  peripheral  portions  of  the  growth, 
iriiich  are  continuous  with  the  surrounding  tissue,  consist  entirely  of  small 
nmnd  cells,  resembling  granulation-cells  and  lymph -corpuscles.  The  blood- 
nnela,  which  only  exist  in  the  external  portions  of  the  growth,  are  very  few 
b number.' — 'Pathology,'  p.  120. 

It  is  not,  however,  in  every  part  that  such  gummatous  tnmours  can  be 
obwrved  preoe^ng  the  ulceration  of  tertiary  syphilis ;  nor,  again,  do  these 
gnmmata  always  ulcerate.  In  many  cases  the  ulceration  occurs  without  any 
mogniaable  deposit,  being,  however,  probably  preceded  by  a  similar  aplastic 
depomt  diffused  in  the  cellular  tissue  of  the  part.  And  in  the  interior  of  the 
body,  ma  well  as  near  the  surface,  tertiary  syphihtic  deposits  may  long  remain 
inert,  and  then  wither  away  into  a  kind  of  cicatrix  or  be  reabsorbed. 

The  affections  characteristic  of  tertiary  syphilis  appear  in  every  part  ot 
the  body,  and  I  cannot  affect  to  give  a  complete  account  of  the  matter  here. 
I  will  endeavour  to  direct  the  reader's  attention  to  the  points  most  commonly 
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met  with  in  practice.  For  the  rarer  and  more  dabious  lesions  which  are 
connected  with  syphilis,  such  as  the  afifections  of  the  viscera  and  the  nervous 
system,  special  works  on  the  subject  must  be  consulted. 

The  affections  of  the  skin  which  are  seen  in  tertiary  syphilis  are  of  the  sup- 
purative and  ulcerative  type^rupia  and  ecthyma  are  the  commonest  eruptions ; 
and  the  softening  of  the  subcutaneous  gummata  frequently  leads  to  ulceration. 
The  various  forms  of  syphilitic  ulcer  are  described  in  the  following  chapter. 
Even  more  important  than  the  external  affections  are  the  diseases  of  the  bones 
which  80  constantly  occur  in  tertiary  syphilis,  and  which  now  no  longer  affect 
only  the  periosteum  and  external  table  of  the  bone  in  the  form  of  nodes  which 
show  little  tendency  to  suppuration ;  but,  on  the  contrary,  the  tissue  over  the 
bone  rapidly  softens  and  exposes  a  carious  or  necrosed  condition  of  the  bone 
itself,  which  is  regarded  as  being  the  result  of  a  similar  aplastic  deposit  in 
the  substance  of  the  bone  to  that  which  we  have  just  spoken  of  as  met  with 
in  the  cellular  tissue  of  soft  parts.  These  syphilitic  affections  of  bone  wOl  be 
afterwards  more  fiilly  treated  of  in  speaking  of  the  Diseases  of  the  Bonss. 
The  glands  are  deeply  affected  in  tertiary  syphilis,  not  exclusively  or  even 
mainly  the  absorbent  glands  (though  the  induration  of  the  posterior  cervical 
and  inguinal  glands  is  constant  in  tertiary  syphilis),  but  also  the  great 
secreting  and  blood  glands — the  liver,  spleen,  thyroid,  testicle,  &c. — and  it 
seems  probable  that  though  generally  the  syphilitic  deposit  occurs  in  the  form 
of  definite  masses  (gummata  or  syphihtic  tubercles),  yet  that  the  diffused 
waxy  or  lardaceous  disease  of  these  organs  may  also  be  sometimes  of  syphilitic 
origin.  The  nervous  system  is  also  profoundly  affected,  not  merely  by  in- 
flammation propagated  to  the  brain,  spinal  marrow,  and  nerves  from  their 
bony  cavities,  but  by  tertiary  deposit  in  the  structure  of  the  nervous  masses 
or  their  membranes,  leading  to  irritation  or  paralysis. 

Thus  it  seems  that  there  is  no  part  of  the  body  which  may  not  be  and  is 
not  constantly  affected  in  constitutional  syphilis. 

The  lesions  met  with  in  constitutional  syphilis  have  recently  been  thus 
described  by  one  of  the  greatest  living  authorities  on  the  subject,  Lancereaux.' 

On  the  skin,  nodules  or  projecting  tubercles,  grouped  and  circumscribed, 
leaving  indelible  cicatrices ;  in  the  cellular  tissue  similar  tubercles,  often  more 
voluminous,  which  sometimes  are  absorbed,  at  others  eliminated  by  ulceration 
of  the  skin  over  them ;  in  the  voluntary  muscles,  nodules  of  the  same  kind, 
which  are  usually  absorbed,  leaving  a  cicatrix  in  the  muscle  ;  in  the  articula- 
tions grey  or  yellowish  deposits,  usually  in  the  subsynovial  tissue,  sometimes 
in  the  substance  of  the  Ugaments,  such  deposits  being  localised  generally  in 
the  great  joints — the  knees  or  elbows — usually  in  one  or  two  only  and  most 
frequently  in  symmetrical  articulations ;  in  the  bones,  the  syphihtic  lesions  are 
also  as  a  rule  circumscribed,  producing  limited  periostitis  or  limited  periosteal 
deposit,  the  new  bone  differing  from  the  normal  bone  chiefly  in  the  manner 
of  its  connection  with  the  shaft,  and  in  the  greater  size  of  its  medullary 
cavities.  In  later  stages  of  syphilis  the  bone  perishes  extensively,  in  con- 
sequence, as  it  seems,  of  an  invasion  of  its  tissue  by  gummatous  material, 
which  either  obstructs  its  nutrition  entirely,  giving  rise  to  necrosis,  or  breaks 
down  in  larger  or  smaller  tracts,  and  so  leads  to  syphihtic  ulceration  or  caries. 
In  the  lymphatic  glands,  the  syphilitic  deposit  is  usually  rather  organisable 
than  ulcerative ;  so  that  they  are  enlarged  in  volume  by  syphilis.  In  the 
arteries  the  syphihtic  deposits  are  also  prone  to  be  circumscribed ;  so  that, 

>  Thia  account  ia  somewhat  modified  from  the  risunU  of  a  lecture  by  LaDcere»vz  in  the 
*  Gaa.  dea  H6p/  for  October  25, 1877. 
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though  in  some  cases  they  affect  the  whole  circmnference  of  the  vessel, 
or  obliterate  it,  more  commonly  they  are  limited,  giving  rise  to  lateral  soften- 
ing and  aneurism.  Such  deposits  are  noted  also  in  the  lymphoid  tissue  which 
forms  the  sheaths  of  arteries  in  certain  situations,  and  syphilitic  lesions  are 
very  common  in  the  cerebral  vessels,  easily  distinguished  by  their  limitation 
from  the  general  degeneration  of  ordinary  atheroma  (endarteritis).  In  the 
viscera,  the  lesions  of  syphilis  display  the  same  general  characters ;  those  of 
the  liver  and  testicle  being  extremely  like  each  other ;  the  organs  being  some- 
times traversed  by  fibrous  bands,  more  or  less  retracted,  often  radiating  from 
a  conmion  centre,  sometimes  sprinkled  with  masses  of  deposit,  the  central 
part  of  which  softens  into  a  gumma,  while  the  circumferential  organises 
and  forms  a  cicatrix.  The  same  phenomena  are  observed  also  in  the  lungs, 
kidneys,  and  brain. 

The  treatment  of  the  tertiary  must  be  the  same  in  principle  as  that  of  the  Treatment 
secondary  stage  of  syphilis.  But  here  again,  as  the  cachexia  is  more  profound,  glpyf^^'^ 
so  must  the  treatment  be  milder,  more  supporting  and  stimulating,  and  longer 
continued.  The  iodine  or  mercury  which  may  be  necessary  for  tiie  treatment 
must  be  introduced  gradually  in  very  small  doses  combined  with  tonics  and 
opiom.  Wine  and  good  food  are  essential.  Change  of  air,  a  warm  climate, 
and  the  use  of  appropriate  mineral  waters  are  most  useful  adjuncts  to  a  treat- 
ment which  must  be  carried  on  through  so  long  a  period  of  time. 

The  length  of  time  during  which  a  course  of  mercury  should  be  continued 
is  stated  by  Bicord  ^  at  about  twelve  months,  and  Lancereaux  estimates  it  at 
about  half  a  year.  In  such  prolonged  courses  the  mildest  preparations  of 
mercury  must  be  selected,  the  dose  must  be  a  very  moderate  one,  intermissions 
must  be  allowed  from  time  to  time,  and  the  preparation  and  veliicle  must  be 


Two  special  forms  of  syphilis  remain  to  be  described — inflEuitile  or  lnfantn«  or 
congenital  syphilis  and  vaccino-syphilis.  Congenital  syphilis  is  a  form  of  ^JSSis!*^ 
secondary  or  constitutional  disease,  transmitted  to  the  foetus  in  utero  either 
through  the  blood  of  the  mother  or  the  semen  of  the  father,  or  both.  The 
old  idea  that  infants  are  inoculated  with  syphilis  at  the  time  of  birth  from 
syphilitic  sores  in  the  mother*s  vulva  is  given  up.  Such  an  occurrence 
may  be  possible,  but  the  disease  which  we  usually  see  is  strictly  analogous 
to  secondary  syphilis,  and  is,  in  feust,  a  form  of  it,  differing  only  in  this, 
that  the  primary  sore  has  occurred  on  the  body  of  the  parent  instead  of  the 
in£uit  itself.  The  popular  name  of  in&ntile  syphilis  is  '  the  snuffles,*  and 
this  expresses  one  of  its  chief  features — ^a  persistent  coryza,  or  snuffling  in 
the  nose,  along  with  which  is  a  reddish  or  coppery  eruption,  usually  either 
roseola  or  lichen,  on  various  parts  of  the  body,  and  especially  on  the  genitals 
and  on  the  palms  and  soles.  In  these  latter  situations,  however,  it  is  some- 
times more  of  a  scaly  nature ;  there  are  also  very  conmionly  crescentic  patches 
of  mucous  tubercle  on  the  interior  of  the  mouth,  on  the  Ups,  anus,  Ac, 
and  the  lips  are  usually  surrounded  with  cracks.  Combined  with  these 
symptoms  there  is  a  peculiar  cachexia,  a  wasted  look  like  that  of  age,  and  a 
good  deal  of  emaciation,  with  a  yellow  complexion. 

These  symptoms  begin  at  a  variable  period*  If  they  commence  in  utero 
they  usually  lead  to  the  death  of  the  foetus,  and  often  to  abortion.  But  very 
commonly  they  do  not  commence  till  some  weeks  after  birth ;  and  it  is 

■  See  Garter   *0n  the  Prineiplea  of  Ophthalmic  Therapeutics,*  St.  George's  Hospital 
Beporta,'  ToL  Tii.  p.  1 11. 
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believed  that  the  affection  in  the  parent  becomes  milder  as  the  stage  of  the 
disease  is  later,  so  that  the  later  children  are  less  profoundly  poisoned  than 
the  earlier.  Thus  there  are  families  in  which,  after  several  abortions,  a 
child  has  been  bom  alive,  but  with  advanced  congenital  syphilis,  and  soon 
died ;  the  next  has  perhaps  survived,  and  the  later  children  have  shown  no 
marks  of  the  disease  for  the  first  few  months  of  life,  or  even  perhaps  at  all. 

The  diagnosis  of  this  complaint  is  a  matter  of  much  importance.  My 
late  friend  Dr.  Ballard  published  a  paper  which  he  read  at  the  Medical 
Society  of  London,  the  effect  of  which  would  have  been  almost  to  shake  our 
belief  in  the  reality  of  congenital  syphilis  altogether.  This  conclusion  I 
cannot  accept,  but  I  think  Dr.  Ballard  succeeded  in  showing  (what,  indeed, 
I  have  always  believed)  that  many  of  the  cases  which  are  diagnosed  as 
syphilis  infantum  are  really  only  eruptions  due  to  dirt  and  neglect.  Children's 
skins  are  tender  and  irritable,  and  if  they  are  wrapped  up  in  hot  dirty  flannel 
in  which  putrefying  urine  and  fasces  are  allowed  to  remain,  they  will  be  affected 
with  some  of  those  eruptions  which  are  included  by  nurses  under  the  vague 
name  of  '  red-gum ' — however  healthy  and  sound  may  be  their  constitution 
— and  such  neglected  children  are  also  very  likely  to  suffer  from  chronic  cold ; 
but  in  the  genuine  instances  of  infantile  syphilis  the  eruption  is  quite  different 
from  the  effects  of  common  irritation,  and  it  is  present  on  the  soles  of  the  feet 
and  palms  of  the  hands,  and  in  the  mouth  and  cheeks,  where  no  such  cause 
is  possible.  Besides,  the  family  history  is  a  very  powerful  aid  to  the  diagnosis, 
and  in  doubtful  cases  there  is  no  objection  to  defer  the  specific  treatment 
until  the  effects  of  cleanliness  and  attention  have  been  ascertained. 

When,  however,  the  diagnosis  is  clear  the  mercurial  treatment  is  urgently 
indicated.  Infantile  syphilis  has  its  tertiary  stage,  though  the  phenomena  are 
not  very  well  understood.  I  have  seen  two  or  three  cases  in  which  the  bones, 
especially  of  the  palate,  have  been  destroyed,  and  there  seems  no  doubt  that 
some  of  the  gummatous  tumours  found  in  the  lungs,  liver,  spleen,  and  other 
viscera  in  childhood  have  been  syphilitic. 

Lately  the  subject  of  the  syphilitic  affections  of  the  bones  in  infancy  has 
been  more  carefully  examined,  and  it  appears  that  such  affections  are  not  so 
rare  as  was  at  one  time  believed.  The  whole  subject  has  been  worked  out 
with  great  care  by  Dr.  R.  W.  Taylor  of  New  York,  whose  work  •  On  Syphilitic 
Lesions  of  the  Osseous  System  in  InfBuits  and  Young  Children  *  contains  a 
full  account  of  the  labours  of  previous  observers.  He  there  shows  that  infants 
affected  with  congenital  syphilis  frequently  suffer  very  early  in  life  from  the 
formation  of  nodes  at  the  line  of  union  between  the  shaft  and  epiphysis,  which 
are  usually  chronic  and  then  are  perfectly  amenable  to  treatment;  but 
sometimes  occur  in  an  acute  form,  and  dissolve  the  connexion  between  the 
epiphysis  and  the  rest  of  the  bone,  so  as  to  destroy  the  joint.  He  alaa 
points  out  the  diagnostic  symptoms  by  which  such  swellings  may  be  dis- 
tinguished from  those  of  rickets,  which  are  (briefly)  the  earlier  appearance  of 
the  syphihtic  lesions,  the  absence  of  the  prodromata  of  rickets,  the  presence  of 
other  syphilitic  symptoms,  the  rarity  with  which  the  ribs  are  involved,  the 
history  of  the  case,  and  the  effects  of  treatment.  There  is  not  much  fear  of 
confounding  this  syphilitic  disease  with  the  '  Acute  Arthritis  of  Iniianta  * 
spoken  of  by  Mr.  T.  Smith  in  vol.  z.  of  the  *  St.  Bartholomew's  Hospital 
Reports.'  No  doubt  similar  lesions  may  follow  on  the  acquired  syphilis  of 
childhood.  These  articular  or  periarticular  affections  are  not  unusually  com- 
bined with  nodes  on  other  parts  of  the  skeleton.  They  are  amenable  to  a 
gentle  and  prolonged  mercurial  treatment. 
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The  affection  of  the  cornea  descrihed  by  Mr.  J.  Hutchinson  as  interstitial 
keratitis  is  admitted  to  be  syphilitic,  and  so  is  the  condition  of  the  permanent 
teeth  which  he  has  also  described.  The  syphilitic  keratitis  will  be  fomid 
treated  of  in  the  chapter  on  Diseases  of  the  Eye,  but  a  few  words  must  be 
added  here  about  the  condition  of  the  teeth.  It  is  only  seen  in  the  permanent 
teeth,  at  least  it  is  only  in  them  that  it  can  be  recognised,  since  the  milk-teeth 

are  subject  to  so  many  irregularities  that 
if  any  of  these  are  due  to  syphihtic  causes 
it  has  not  been  found  possible  to  identify 
them.  The  afifections  of  the  teeth  are 
believed  by  Mr.  Hutchinson  to  be  the 
effects  of  stomatitis  merely ;  ^  so  that  if  a 
syphilitic  infiemt  escape  stomatitis  his  teeth 
Fio.  181.  syphiutic  teeth.— From  a  paper  by  will  not  bc  irregular,  and,  therefore,  the 
Sii,J'?S!^p.m*^''^°-  *^**'^  ^  non-occurrence  of  this  dental  irregularity 

is  no  proof  of  the  absence  of  syphilis, 
though  its  presence  is  a  strong  confirmation  of  the  diagnosis.  The  syphilitic 
characters  are  only  marked  in  the  incisors  and  canines,  which  will  be  found 
to  be  small,  of  a  bad  colour  (dirty  grey  instead  of  pearly  white),  and  notched, 
ao  as  to  display  a  deep  groove  on  their  edge,  or  sometimes  several  (serrated 
teeth),  or  two  with  a  central  projection  (peg-top  teeth).  They  are  also  soft, 
fonn  deficiency  of  enamel,  and  therefore  wear  down  easily,  so  that  these 
characters  can  hardly  be  recognised  after  many  years  of  wear.  It  is,  there- 
fore, only  from  the  age  of  eight  to  twenty-five  or  thirty  that  any  confident 
Gpinion  can  be  formed  on  the  subject.' 

The  occurrence,  then,  of  tertiary  symptoms  after  infimtile  syphiUs  forms  a 
powerful  argument  for  eradicating  the  disease  by  mercury,  and  the  effect  of 
the  disease  on  the  general  health  is  a  still  stronger  one.  When  mercury  is 
administered  in  an  appropriate  case  the  general  health,  the  complexion,  and 
the  digestion  immediately  improve,  while  under  ordinary  remedies  (chlorate  of 
potash,  &c.)  the  child  may  have  been  previously  deteriorating  from  day  today. 
I  have  frequently  tested  this  experimentally. 

There  is  no  necessity  for  giving  large  doses  of  mercury — in  fact,  they  are 

)  'Fttih.  Trans.'  vol.  ix.  p.  449. 

*  There  can  be  no  doubt  that  since  the  publication  of  Mr.  Hutchinson's  observations  on 
sjphilitic  teeth  much  error  has  prevailed  on  the  subject,  and  many  irregularities  of  the 
teeth  whi^  have  no  connexion  whatever  with  syphilis  have  been  vaguely  spoken  of  as 

*  Hatehineon's  teeth,*  and  s^t  down  as  proof  of  congenital  syphilis.  And  I  may  say  that 
BAoy  experienced  surgeons  and  dentists  (even  though  they  allow  that  the  condition  of  the 
teeth  described  by  Mr.  Hutchinson  is  often  found  in  children  who  have  been  syphilitic) 
doabt  whether  it  is  decisive  of  the  fact  that  the  child  or  its  parents  have  been  syphilitic. 
(See  so  interesting  discuasion  at  the  Association  of  Dental  Surgeons,  reported  in  the  *  Med . 
Timea  sod  Gazette/  May  13,   1876.)    The  reader  who  will  turn  to  Mr.  Hutchinson's 

*  niaatrations  of  Clinical  Surgery/  Pis.  XI.,  XLII.,  XLIII.,  will  see  his  latest  views  on  the 
sabjeet.  These  may  be  put  shortly  as  follows.  There  are  various  deformities  of  the  teeth 
doe  to  other  kinds  of  stomatitis  (classed  as  mercurial,  and  due,  as  is  believed,  to  the  abuse 
of  merenrr)  which  require  to  be  distinguished  from  the  syphilitic  deformity.  The  main 
diaipiostie  ngiis  are  that  the  mercurial  form  chiefly  affects  the  first  molars  (which  are  the 
teit-teeth  for  mercurial  stomatitis,  the  bicuspids  being  often  healthy),  and  causes  pitting  of 
the  enamel  over  a  great  part  of  the  surface  of  the  teeth  affected ;  while  the  syphilitic  disease 
chiefly  aflbcte  the  central  incisors  (which  are  the  test-teeth  for  syphilitic  stomatitis),  and 
cioif  a  linear  notch  in  the  centre  of  the  edge  of  the  tooth  penetrating  both  enamel  and 
dentioe,  and  is  very  often  associated  with  lamellar  cataract.  It  must  be  allowed,  however, 
that  the  sutgect  is  not  as  yet  completely  worked  out — nor  could  it  be  expected  that  in  so 
short  a  time  a  matter  depending  on  such  difficult  and  dubious  data  could  have  been  settled. 


896  SYPHILIS. 

not  well  borne  by  the  bowels — nor,  indeed,  is  there  any  need  to  administer 
mercury  by  the  mouth  at  all.  If  the  mother  or  nurse  be  also  syphilitic,  the 
calomel  vapour-bath  can  be  administered  to  both  at  once  with  advantage : 
otherwise  the  old  plan  recommended  by  Brodie  answers  admirably,  viz.  to 
make  the  child  wear  round  its  arm  a  piece  of  flannel,  about  two  inches  wide, 
smeared  with  Ung.  hydr.  The  objection  to  this  plan  is  that  ignorant  people 
think  'nothing  is  being  done'  for  the  child,  and  consequently  are  very  liable 
to  neglect  the  use  of  the  ointment.  In  such  cases  1^  or  2  grs.  of  grey  powder, 
with  8  grs.  of  compound  chalk-powder,  may  be  given  twice  a  day.  The  treat- 
ment should  last  about  six  weeks,  or  about  a  fortnight  aflier  all  traces  of 
eruption,  snuffles,  and  cachexia  have  vanished.  No  other  treatment  is 
needed,  except  cleanliness,  and,  if  the  obstruction  of  the  nose  is  so  extreme 
as  to  constitute  an  impediment  to  sucking,  constant  cleansing  of  the  nostrils 
by  gently  syringing  with  an  alkaline  lotion. 

Under  this  treatment  the  disease  is  seldom  dangerous,  nor,  indeed,  is  con- 
genital syphilis,  as  far  as  I  have  seen,  often  fatal  directly  ;  but  many  syphilitic 
infants  die,  in  consequence  of  the  cachexia,  being  too  weak  to  resist  any  inter- 
current disorder. 

We  ought  not  to  quit  the  subject  of  congenital  syphilis  without  noting  the 
important  observation  of  Mr.  Hutchinson,  which  seems  to  be  supported  by 
other  experience,  that  healthy  women  may  be  infected  with  seconds^  syphilis 
by  carrying  syphilitic  children.  In  such  cases  there  is,  no  doubt,  some  diffi- 
culty in  determining  whether  the  woman  has  been  infected  directly  from 
her  husband  or  indirectly  from  her  child.  The  test  is,  of  course,  the  occur- 
rence or  non-occurrence  o?  primary  syphiUs ;  but  this  may  easily  have  been 
overlooked. 
Noncon-  There  is  no  doubt  that  syphiUs  is  inoculable  in  the  secondary  as  well  as  in 

^bUifl|iii  the  primary  stage — in  fact,  one  of  the  forms  of  secondary  syphilis  (the  mucous 
iofantfl.  tubercle)  yields  a  secretion  which  is  often  very  contagious — but  other  secondary 
sores  may  be  communicated,  though  their  contagion  is  less  active  than  that 
of  the  primary  sore,  so  that  it  requires  a  longer  contact  in  order  to  act,  and 
takes  a  longer  time  to  develop  its  effects.  But  it  must  be  recollected  that  the 
effect  of  the  inoculation  of  syphilis  anywhere,  whether  primary  or  secondary, 
b  to  produce  a  chancre  on  the  part  inoculated. 

This  appears  to  be  the  usual  cause  of  the  non-congenital  form  of  syphilis  in 
infants.  In  countries  where  wet-nursing  is  common  it  appears  to  be  not  very 
unusual  for  an  infant  when  nursed  by  a  syphilitic  woman  to  contract  the 
disease,  either  from  secondary  ulcers  on  the  nurse's  nipples,  or  frt>m  contact 
between  some  accidental  abrasion  on  any  part  of  its  body  and  some  sore  on  the 
person  of  the  nurse.  In  the  former  case  the  chancre  will  be  on  the  lip,  and 
the  bubo  which  also  accompanies  it  will  be  in  the  glands  under  the  jaw ; 
in  the  latter  case  the  glands  next  in  sequence  to  the  inoculated  crack  will  be 
affected. 
mbmiT  -^^^^  accidental  syphilis  of  infants  is  exactly  the  same  disease  essentially  as 

vaccino-sypliilis,  in  which  the  syphihtic  poison  is  inoculated  by  mistake  in  con- 
junction with  the  vaccine  matter.  Such  cases  are  rare,  but  it  is  impossible  to 
deny  that  they  do  occur,  although  it  would  appear  that  a  very  moderate  amount 
of  caution  would  prevent  them.' 

>  The  cftutioDS  requisite  are  well  known.  They  are  four  in  nnmber,  rix. :  1.  Uee  a 
perfectly  clean  lancet.  2.  Take  the  lymph  not  later  than  the  eighth  day  after  TBceinatioo, 
so  an  to  avoid  any  mixture  of  pus.  8.  Take  only  lymph — no  blood  or  any  other  eecretion. 
4.  Examine  careAilly  the  child  from  whom  the  lymph  is  taken,  so  as  to  be  sure  that  it  is  not 
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In  yaccino-syphilis  the  vesicle  soon  suppurates,  and  the  edges  of  the  result- 
ing sore  become  hard  and  chancrous,'  the  axillary  glands  soon  enlarge  and 
run  the  ordinary  course  of  the  indolent  non-suppurating  bubo ;  the  hair  then 
begins  to  drop  off,  and  eruptions  show  themselves  on  various  parts ;  in  fact, 
the  usual  train  of  secondary  and  tertiary  symptoms  ensue. 

The  treatment  of  these  unusual  instances  of  syphilis  is  exactly  the  same  Other 
as  that  of  the  common  disease  ;  but  their  exceptional  character  renders  the  f^^!^^^^ 
diagnosis  somewhat  difficult,  as  it  is  also  in  the  irregular  chancres  that  occur  syphUis. 
in  adults.  Such  chancres  are  most  common  either  on  the  lip  or  on  the  finger. 
A  chancre  on  the  lip  does  not  present  exactly  the  same  appearance  as  it  does 
in  the  genitals.  It  is  generally  much  larger  and  flatter,  and  there  is  less  in- 
duration around  it ;  but  its  indolent  appearance,  flat  surface,  and  accompany- 
ing bubo  in  the  glands  beneath  the  jaw  will  generally  indicate  its  nature  to 
a  practised  eye  ;  and  if  there  be  much  doubt,  a  few  weeks'  delay  will  usually 
prove  the  existence  of  syphilis  by  the  appearance  of  a  secondary  eruption. 
Chancres  on  the  fingers  are  still  harder  to  diagnose.  In  fact,  the  natural 
action  is  interfered  with  in  these  exposed  parts  by  the  constant  irritation  to 
which  the  sores  are  subjected.  But  in  doubtful  cases  the  effect  of  mercury 
generally  settles  the  question,  by  producing  the  rapid  subsidence  of  the  sore 
and  disappearance  of  the  bubo.  I  have  seen  many  instances  of  this  in  supposed 
epithelioma  of  the  lip. 

I 

i 

It  remains  to  say  a  very  few  words  about  syphilitic  inoculation.    The  STphilitic 
purposed  inoculation  of  syphilitic  matter  into  the  body  of  a  healthy  person  is  ^^^^ 
an  experiment  which  I  cannot  speak  of  as  otherwise  than  unjustifiable,  even  ^philisa- 
if  the  subject  be  the  experimenter  himself,  though  we  have  the  example  of    ^^ 
Hunter  ;  and  if  done  on  another  person,  however  well  instructed  that  person 
may  be  on  the  subject,  it  seems  to  me  little  less  than  criminal.    But  to  inocu- 
late innocent  and  ignorant  patients  in  a  hospital,  as  has  been  done  before  now, 
is  an  action  which  should  at  once  be  made  the  subject  of  judicial  punishment.' 
80  £ar,  I  presume  (at  any  rate  in  the  last  particular),  most  people  would 
agree.    Yet  syphilitic  inoculations  have  been  most  extensively  practised  of 
late  years  in  hospitals,  on  patients  who  could  only  very  imperfectly  apprehend 
the  enormous  risk  which  they  were  running  for  the  purpose  of  testing  a 
theory  which  teaches  that,  as  the  constitution  may  be  made  proof  against  a 
renewed  attack  of  smallpox  or  scarlatina  or  any  similar  constitutional  malady 
by  saturating  the  body  with  the  virus,  so  a  person  might  procure  an  immunity 
from  constitutional  syphihs  if  his  or  her  system  were  once  properly '  syphilised,' 
or  saturated  with  the  disease.'  The  analogy  no  doubt  is  good,  if  constitutional 

•Tphilitic.  It  seeniB  probable  that  the  blood  or  any  other  secretion  of  a  syphilitic  person  may 
eoovey  the  disease,  and  Mr.  Lee  believes  that  the  mixture  of  blood  with  the  syphilitic  yirus 
under  any  circumstances  much  increases  the  virulence  of  its  contagion.  Hence  the  desirability 
of  taking  lymph  only ;  but  there  can  be  no  doubt  that  most  of  the  instances  of  vaccino- 
nyphilLs  were  produced  by  a  neglect  of  the  ordinary  precautions — 1  and  4  above. 

*  '  The  conveyance  of  syphilis  by  vaccination  is  never  effected  without  the  intervention 
of  the  vaccination-chancre.' — Hutchinson's  'Illustrations  of  Clinical  Surgery,'  p.  113.  Here 
the  reader  will  find  portraits  of  the  vaccination-chancre  contrasted  with  other  unhealthy 
oooditions  of  the  vaccine  vesicle,  together  with  many  details  for  which  I  cannot  find  space. 

*  Can  anyone  read  without  indignation  and  disgust  the  record  of  experiments  such  as 
those  of  Waller  of  Prague,  quoted  by  Mr.  Lee,  in  'St.  George's  Hospital  Reports,'  vol.  vi. 
p.  6,  where  healthy  children,  who  were  chosen  for  their  proved  immunity  from  syphilitic 
cachexia,  were  inoculated  with  the  secretions  of  diseased  prostitutes  ?  No  scientific  end  can 
for  a  moment  justify  the  use  of  means  so  barbarous  and  so  criminaL 

»  'Mai-Chir.  Trans.'  vol.  1.  p.  281. 
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syphilis  be  inocolable  on  the  patient  ahready  affected  (for  not  even  the  most 
ardent  advocate  of  the  method  has  proposed  to  give  a  healthy  person  syphilis 
in  order  to  protect  him  from  it) ;  and  that  this  was  so  was  taught  unhesitatingly 
by  Bicord,  who  laid  it  down  as  a  test  of  the  infecting  or  constitutional  disease 
that  the  matter  from  the  chancre  would  reproduce  a  similar  chancre,  if  inocu- 
lated on  a  different  part  of  the  patient's  own  body ;  from  the  second  chancre  a 
third  could  be  produced,  and  so  on  until  after  a  variable  number  of  successive 
crops  of  chancres  had  been  produced  (sometimes  as  many  as  fifty  or  more)  the 
system  would  get  charged  with  the  virus  and  no  further  action  could  be  elicited. 
And  this  was  the  treatment  which  was  absolutely  followed  out  for  a  long  time 
in  some  Continental  hospitals,  and  which  received  a  full  trial  at  our  own  female 
Lock  Hospital  in  London.  Mr.  H.  Lee,  however,  teaches  the  very  reverse  of 
Bicord's  doctrine.  He  says  that  the  chancres  which  are  autoinoculable  are  the 
soft  chancres,  that  the  matter  from  a  Hunterian  chancre  is  only  inoculable  in 
its  initial  stage,  before  the  characteristic  induration  has  manifested  itself,  or  at 
a  later  stage,  whenever  the  sore  has  been  artificially  irritated  and  made  to 
suppurate ;  and  that  even  then  the  inoculation  will  not  last  any  time,  but  that 
on  the  second  or  third  trial  it  will  fail ;  while,  on  the  other  hand,  the  soft  sore 
can  be  inoculated  for  an  unlimited  number  of  times ;  and  this  doctrine  seems 
to  be  d  priori  the  more  probable,  and  is  now  extensively  accepted.  If  this  be 
so,  syphilisation  ^  would  be  doubly  unjustifiable,  since  at  the  end  of  the  process 
the  patient  would  only  have  procured  inununity  from  a  local  action  which  was 
never  formidable,  and  would  have  ceased  much  earlier  if  left  alone,  and  an 
i  mmunity  which  is  only  temporary,  as  Mr.  Lee  demonstrated  clearly  by  re- 
inoculating  a  patient  who  had  previously  been  thoroughly  syphilised  not  very 
long  before,  and  was  thought  to  have  obtained  complete  protection  from  aU 
future  infection. 

As  a  method  of  treatment,  therefore,  syphilisation  is  now  given  up,  at  least 
in  this  country ;  but  it  is  still  practised  as  a  means  of  diagnosis.  If  a  sore  be 
repeatedly  inoculable  it  may  safely  be  pronounced  syphilitic.  Secondary  sores 
can  be  inoculated  a  few  times,  but  not  nearly  so  often  as  suppurating  primary 
chancres.  Those  who  hold  unreservedly  to  Mr.  Lee*8  doctrine  would  believe 
that  the  repeated  inoculability  of  a  sore  was  a  contra-indication  to  the  use  of 
mercury. 

A  very  interesting  question  is,  what  degree  of  immunity  does  a  patient 
obtain  by  a  previous  attack  of  constitutional  syphilis  against  a  renewed  in- 
fection ?  To  this  question  we  are  not  in  a  position  at  present  to  give  an 
altogether  confident  answer.  That  there  is  considerable  immunity  from  the 
risk  of  another  constitutional  infection  cannot  be  doubted,  but  several  cases. 
recorded  by  careful  observers,  seem  to  show  that  this  immunity  is  by  no  means 
so  complete  as  in  the  case  of  the  eruptive  fevers,  though  in  them  it  is  not 
perfect.* 

'  By  syphilisation  is  meant  the  process  of  inoculating  the  patient  from  the  original  aoiv 
(say  on  the  genitals)  in  three  or  four  places  on  a  different  part  of  the  body,  usually  the 
thigh,  from  these  on  another  part,  and  so  on,  until  sometimes  the  whole  body  is  covered  with 
the  marks  of  more  than  100  chancres.  (See  the  cases  recorded  in  the  60th  rolume  of  the 
*  Med.-Chir.  Trana.') 

*  See  a  series  of  cases  of  re-infection  reported  by  the  late  Mr.  G.  Oascoyen,  in  the  58th 
Tolume  of  the '  Med.-Chir.  Trana.' 


899 


CHAPTER  XXI. 

ULCEBS.      CICATRICES,   AND   THEIB  DISEASES. 

The  process  of  ulceration  has  been  described  in  a  previous  chapter  (see  p.  14). 
When  this  process  has  gone  on  for  some  time  around  a  wound,  so  that  it  has 
spread  to  a  large  size,  or  when,  as  is  more  commonly  the  case,  a  slough  has 
formed  and  come  away,  the  granulating  sur&ce  which  is  left  is  caUed  an 
nicer,  and  it  maintains  this  name  till  the  healing  process  has  been  completed 
and  the  whole  is  filled  up  and  converted  into  a  scar. 

The  matter  which  is  furnished  during  the  ulcerating  process  varies  in 
character  according  to  the  nature  of  the  ulcer,  being  sanious  or  foul,  ichorous, 
contagious,'  Ac,  approaching  more  and  more  nearly  to  healthy  pus  as  the 
healing  process  advances.  The  distinctive  characters  of  ulcers  depend  on 
differences  observed  in  the  base,  the  granulations  and  the  pus  which  they 
secrete,  the  edge,  and  the  parts  surrounding  the  ulcer. 

Ulcers  are  divided  into  classes  (I.),  according  to  the  constitutional  causes 
on  which  they  depend,  and  (IE.)  according  to  the  local  characters  which  they 
present. 

I.  With  reference  to  the  constitutional  causes  which  modify  the  character 
of  the  ulcer,  the  following  varieties  are  described : — 

1.  The  simple  or  healthy  ulcer,  such  as  that  which  follows  accidental  Healthy 
injury  in  a  healthy  person.  Its  base  is  level  and  slightly  depressed.  The  ^^^' 
granulations  are  florid,  uniform,  small,  soft,  elastic  to  the  touch,  vascular  but 
not  usually  bleeding  spontaneously,  and  not  highly  sensitive ;  the  edges  shelve 
gently,  are  not  peculiarly  hard,  and  are  of  an  opaque  white  at  the  circum- 
ference, where  the  epithelium  is  condensed  and  heaped  up,  getting  redder 
towards  the  ulcer ;  the  pus  is  healthy  or  '  laudable.' 

This  form  of  ulcer  will  heal  under  the  simplest  treatment,  or,  in  fact, 
under  no  treatment  at  all,  if  defended  from  all  irritation  or  congestion.  If  the 
patient  is  obliged  to  go  about,  the  ulcer  should  be  protected  from  congestion 
by  strapping  and  bandage.  This  is  most  thoroughly  done  by  the  plan  called 
^jnton's.  The  limb  is  encircled  with  strips  of  strapping,  each  lying  half 
over  the  one  below  it,  and  all  crossing  in  front,  from  an  inch  below  to  as  much 
above  the  ulcer,  and  is  evenly  bandaged  from  the  foot  to  some  distance  above 
the  sore. 

The  use  of  Martin's  india-rubber  bandage  as  a  substitute  for  the  old  plan 
of  strapping  has  now  become  very  common ;  and  it  has  the  advantage  of 
being  a  much  more  simple  application,  and  one  that  the  patient,  if  an  intel- 
ligent person,  can  apply  for  himself.    But  in  order  to  succeed  it  must  be  very 

'  The  specific  characters  of  pus  have  not  been  much  studied,  but  we  sometimes  see  the 
iBoenlsbility  of  matter  tested  in  the  case  of  ulcers  or  sores  presumed  to  be  syphilitic  and  in 
caaes  of  gonorrbxeal  ophthalmia.  Syphilitic  pus  will  excite  a  specific  action,  reproducing  a 
■nnilar  action  for  a  great  number  of  times  in  cases  of  soft  sore,  and  something  similar  takes 
place  in  hard  sores  which  have  been  inflamed.  The  inoculation  of  ordinary  pus,  on  the  contrary, 
only  causes  a  little  pimple,  which  soon  disappears.  So  with  gonorrhceal  matter.  Pus  taken 
from  a  case  of  acute  gonorrhcea  and  placed  in  the  coigunctival  sinus  will  excite  the  most 
meute  infiammation,  often  rapidly  destroying  the  eye,  while  pus  from  an  ordinary  abscess 
viD  only  cause  a  slight  and  transient  infiammation,  and  often  none  at  all. 
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carefully  and  evenly  applied,  and  the  most  scmpnlotifl  cleanliness  must  be  en- 
forced. For  want  of  these  precautions  I  have  often  seen  this  bandage  do  harm. 

2.  The  nearest  to  healthy  ulcers  are  the  inflammatory.  They  are  usually 
single  and  small ;  the  skin  around  is  hot  and  red,  often  osdematous,  with  burn- 
ing pain  in  the  part.  The  t)ase  is  level  and  little  depressed,  but  ragged  and 
flocculent ;  the  granulations  are  generally  absent,  so  that  the  base  looks  raw ; 
it  is  ruddy  in  colour,  or  ash-grey,  or  yellowish,  with  thin  adherent  sloughs. 
The  edges  are  abrupt,  irregular,  or  shreddy.  The  pus  is  ichorous,  thin,  watery, 
jexcoriating  the  edges,  and  frequently  bloodstained. 

In  the  treatment  of  such  ulcers  the  main  point  is  to  subdue  the  inflamma- 
tion by  rest  in  the  raised  position  of  the  limb,  with  warm  soothing  applications, 
such  as  warm  Ooulard- water  Oss.,  tinct.  opii  ^j.,  on  a  thick,  soft  rag  or  com- 
press of  lint  covered  with  oiled  silk.  In  some  cases  benefit  seems  to  accrue 
from  applying  leeches  at  a  distance. 

The  patient  is  often  weak,  and  requires  tonics  and  support. 

8.  The  eczemaUms  resemble  the  inflammatory  ulcers,  but  are  complicated 
with  eczema  of  the  surrounding  skin.  The  constitutional  condition  which  is 
the  remote  cause  of  the  eczema  must  be  discovered  and  treated — whether  it 
be  gout,  struma,  or  other  cachexia — and  the  eczematous  skin  must  be  treated 
as  well  as  the  ulcer.  Wet  strapping  to  the  limb  is  often  useful,  i.e.  the  appli- 
cation of  strips  of  wet  linen  exactly  in  the  same  way  as  the  strips  of  diachy- 
lon or  other  plaister  would  be  used  for  strapping  it,  the  application  being  kept 
moist  by  wetting  it  as  often  as  necessary ;  or  blotting-paper  may  be  applied,  or 
the  skin  dusted  with  starch  or  washed  over  .with  nitrate  of  silver  lotion. 
Nayler  recommends  an  ointment  of  red  precipitate  of  mercury,  5  to  10  grains 
to  the  ounce,  covered  with  a  compress  of  linen  wrung  out  of  hot  water.' 

Paget^  says  :  '  It  is  probably  these  more  than  any  other  ulcers  that  have 
given  rise  to  the  question  whether  ulcers  should  always  be  cured  if  possible. 
There  is  sufficient  reason  to  believe  that  the  cessation  or  cure  of  an  established 
eczema  has  been  attended  with  serious  disease  of  the  brain  or  other  internal 
organ  ;  the  same  may  happen  with  an  ulcer  of  this  or  probably  some  other 
kinds.  The  event  is  certainly  very  rare,  but  it  may  often  be  right  to  guard 
against  it  by  making  an  issue  in  some  place  more  convenient  than  the  ulcer, 
or  by  renewing  the  cutaneous  disease  by  counter-irritants.' 

Ulcers  similar  to  the  eczematous  are  met  with  in  other  constitutional 
eruptions. 

4.  Cold  ulcers  resemble  small  inflammatory  ulcers,  occurring  spontaneously, 
especially  at  the  ends  of  the  fingers  and  toes,  preceded  by  severe  pain,  and 
small  inflanunatory  spots.  They  occur  in  persons  of  feeble  circulation,  whose 
feet  and  hands  are  always  cold,  and  the  parts  around  them  are  livid  and  cold 
to  the  thermometer. 

The  treatment  is  by  dry  applications  or  stimulating  lotions,  tonics,  espe- 
cially iron,  with  pmrgatives,  warm  clothing,  warm  bathing,  and  exercise. 

5.  Senile  ulcers  somewhat  resemble  the  inflammatory,  but  with  more 
tendency  to  sloughing.  The  base  of  the  ulcer  is  generally  dry,  the  granula- 
tions rusty  in  colour  and  surrounded  with  a  dusky  pinkish  area.  The  skin 
is  sometimes  sloughing  in  one  part  while  the  ulcer  is  healing  in  another. 
Such  ulcers  are  found  in  the  dry,  withered  limbs  of  those  '  who  are  growing 
old  with  either  a  timely  or  premature  degeneracy.' 

For  their  treatment,  besides  generous  diet,  wine,  tonics,  opium,  warmth, 

*  See  the  chapttr  on  Eczema  in  Nayler's  *  Diseafios  of  the  Skin,*  2nd  od. 
'  'Syst.  of  Surg.'  vol.  i.  p.  184,  2nd  ed. 
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and  all  the  comforts  which  old  age  should  have,  stimulating  and  balsamic 
applications  are  required.  Paget  recommends  strapping  them  with  equal  parts 
of  Ung.  Resinie  and  Balsam  of  Peru  spread  on  hnt. 

6.  Strumous  ulcers  are  such  as  occur  in  strumous  subjects,  usually  in  com-   Strumous 
bination  with  other  local  symptoms.     They  often  follow  on  suppurating  glands 

or  softening  of  subcutaneous  masses  of  tubercle,  as  evidenced  by  the  presence 
of  small  nodular  masses,  which  soften,  with  a  low  inflammation  of  the  skin 
over  them.  They  are  often  multiple,  the  individual  ulcers  being  originally 
small  and  oval,  but  afterwards  coalescing  into  irregular  shapes.  They  are 
found  more  frequently  in  the  situation  of  the  lymphatic  glands,  i.e.  in  the  neck 
and  groin,  and  are  frequently  on  the  face  and  head  ;  but  they  do  also  occur  on 
the  limbs.  The  base  is  soft,  unequal  in  level,  the  granulations  are  large,  pale, 
soft,  oedematous,  often  exuberant,  and  bleed  easily ;  the  pus  is  tliin,  greenish- 
yellow,  and  possibly  curdy ;  the  edges  are  undennined,  pale  pink  or  purplish, 
with  overhanging,  thin,  or  irregularly  hardened  skin,  and  there  is  often  a 
warty  growth  of  the  papillae  around  (particularly  in  the  hands  and  feet), 
which,  combined  with  the  other  characters  of  the  edges,  gives  some  resem- 
blance to  epithehoma,  but  strumous  ulcers  want  the  hard  base,  sinuous  raised 
border,  and  rapid  progress  of  cancerous  ulcers.  There  is  seldom  much  pam, 
though  where  they  have  existed  long  the  parts  around  become  oedematous. 

The  edges  often  require  to  be  destroyed  with  caustic  potash  before  the 
sore  will  heal. 

The  general  treatment  of  struma  must  be  pursued,  and  the  ulcers  locally 
stimulated  with  iodine  in  the  form  of  ointment,  or  of  lotion  applied  on  linen 
strapping,  or  with  nitrate  of  silver  lotion.  Their  scars  are  often  causes  of 
deformity,  either  by  contraction  or  by  overgrowth,  which  is  more  frequent,  and 
which  must  be  combated  by  repeated  slight  blistering. 

Very  deep,  obstinate,  and  extensive  ulcers  may  justify  amputation,  par- 
ticularly when  situated  near  the  ankle,  and  when  any  neighbouring  joint  or 
bone  is  simidtaneously  affected.  1  am  anxious,  however,  to  call  the  reader's 
attention  to  the  great  benefit  which  often  results  in  these  and  m  most  other  of 
the  less  healthy  forms  of  ulcer  from  the  free  removal  of  the  ulcerating  surface 
with  some  raspatory,  such  as  Volkmann's  spoon,  followed  by  the  unsparing 
application  of  the  actual  cautery.  When  the  cauterised  parts  have  come  away 
a  more  healthy  surface  is  left  exposed,  and  will  often  begin  to  granulate 
bealtliily;  so  that  by  appropriate  treatment,  skin-grafting,  &c.,  it  may  be 
brought  to  heal.  I  have  thus  treated  almost  all  forms  of  unhealthy  ulcers, 
«*vphilitic,  callous,  lupous,  and  even  one  which  was  judged  both  on  naked  eye 
and  microscopical  examination  to  be  epitheliomatous,  with  the  happiest  results. 
In  some  of  the  cases  the  fasciae,  the  tendons,  the  periosteum,  and  even  the 
liones  were  freely  exposed,  and  in  one  remarkable  case  the  man  was  admitted 
ou  Ids  own  request  in  order  to  have  the  leg  amputated. 

7.  Scorbutic  ulcers  are  those  which  accompany  scurvy,  and  derive  their  Scorbutic 
peculiarities  from  the  effusion  on  their  surface  of  the  same  semi -organised  ^^^^' 
plastic  material  which  occasions  the  swelling  of  the  gums,  the  intermuscular 
Kwellings,  and  the  vibices  and  petechiae  of  scurvy. 

The  ulcers  are  livid,  with  irregular,  swollen  borders,  their  surface  covered 
with  a  dark,  spongy,  foetid  crust,  which  adheres  so  strongly  that  its  removal 
causes  free  bleeding,  and  which  is  rapidly  reproduced.  The  treatment  must 
be  directed  to  the  constitutional  disorder.  When  this  is  removed  the  ulcer 
becomes  of  a  simple  nature. 

8.  Gouty  persons  often  suffer  from  inflammatory  or  eczematous  ulcers,  but 
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the  proper  gouty  ulcer  is  that  wliich  is  found  over  gouty  deposits  or  in  parts 
distinctly  gouty,  and  it  usually  involves  only  part  of  the  thickness  of  the  skin. 
The  hase  is  florid,  the  granulations  absent,  or  greyish  or  yellow,  the  edges  low 
and  shelving,  the  pus  thin  and  ichorous,  frequently  leaving  a  white,  chalky 
deposit.  The  ulcers  are  very  indolent,  *  exceedingly  slow  in  getting  either 
better  or  worse.* 

The  treatment  here  again  is  directed  to  the  disorder  of  the  constitution. 
The  local  treatment  is  limited  to  water-dressing,  simple  cerate,  or  weak  solu- 
tions of  nitrate  of  silver. 

9.  Syphilitic  ulcers  are  those  which  form  on  the  skin  in  secondary  or 
tertiary  syphilis.  They  are  situated  usually  on  remote  parts,  but  the  genital 
organs  may  also  be  affected  with  secondary  sores,  and  it  seems  certain  that 
the  matter  from  such  sores  is  contagious. 

Secondary  ulcers  are  much  more  rare  than  tertiary.  They  generally  pro- 
ceed from  the  sloughing  of  parts  affected  with  pustular  eruptions  in  cachectic 
persons. 

Tertiary  s3rphiUtic  ulcers  *  usually  appear  among  the  latest  signs  of  syphiUs, 
and  are  most  severe  in  those  who  are  most  reduced,  whether  by  the  syphilitic 
poison  abiding  ui  them  or  by  mercury,  or  by  both,  or  by  poverty,  intemi^erance, 
or  naturally  unsound  constitution.  There  is  probably  no  form  of  ulcer  in 
which  the  influence  of  all  these  evils  is  more  intensely  felt.* 

Tertiary  ulcers  are  divided  into  two  forms,  not,  however,  generally  dis- 
tinguishable at  a  late  stage  :  (a)  the  superficial ^  which  follows  on  rupia  or 
some  other  ulcerative  eruption,  sometimes,  though  not  usually,  commingled 
with  such  eruption.  These  are  best  known  by  the  annular  or  horseshoe  form 
spreading  from  the  exterior,  while  healing  from  the  inside  (serpigo),  and  are 
often  multiple,  arranged  in  some  circular  or  curved  figure.  Their  local  cha- 
racters are  not  otherwise  very  decisive,  and  the  diagnosis  is  made  from  the 
history  or  concomitant  S3rmptoms.  Sometimes  the  discharge  is  heaped  up 
into  scabs  resembling  those  of  rupia.  These  ulcers  have  usually  no  indura- 
tion,  and  often  do  not  penetrate  the  whole  cutis. 

{h)  The  deep  tertiary  ulcer  usually  commences  in  the  softening  of  a  sub- 
cutaneous gummatous  swelling,  over  which  the  skin  gives  way,  leading  a  cir> 
cular  sore,  which  looks  as  if  the  skin  had  been  punched  out.  The  base  of  the 
sore  is  often  found  sloughing.  The  sore  is  at  first  surromided  by  a  ring  of 
induration,  which  is  gradually  destroyed  and  falls  into  the  ulcer.  There  is 
often  an  area  of  dusky  redness  round  the  ulcer  which  forms  a  contrast  to  the 
pink  halo  already  described  as  surrounding  the  strumous  ulcer.  Tertiary 
ulcers  may  extend  to  any  depth,  through  the  fascia  to  the  muscles,  periosteum 
or  bone.  They  occur  in  late  stages  of  syphilis,  often  with  no  other  syphilitic 
symptoms,  tliough  in  other  cases  ostitis  or  periostitis  may  be  present  else- 
where. Frequently  the  diagnosis  can  only  be  made  by  the  effects  of  specific 
treatment.  In  ulcers  situated  on  the  leg  it  is  useful  to  remember  that  the 
simple  and  the  varicose  ulcers  generally  occur  on  the  imier  aspect  of  the 
limb,  a  little  above  the  malleolus,  and  are  usually  single  ;  while  the  syphilitic 
ulcers  occur  more  often  on  the  outer  side,  and  are  commonly  multiple,  ve^^' 
often  appearing  simultaneously  on  both  legs,  and  sometimes  are  nearly  or 
quite  symmetrical  on  both. 

Specific  treatment  is  usually  of  no  use  so  long  as  the  ulcer  is  inflamed ;  but 
when  by  rest  and  soothing  applications  all  inflammatory  complications  have 
been  subdued  it  generally  succeeds  rapidly.  The  iodide  of  potassium,  in  full 
doses  of  gr.  v.-viij.  or  x.  three  times  a  day,  usually  procures  tlie  speedy  heaUni; 
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large  bum),  we  have  only  recently  obtained  any  means  of  artificially  hastening 
their  cicatrisation.  This  is  now  most  happily  effected,  at  least  in  many  cases, 
by  the  method  of  skin-grafting,  invented  by  M.  Eeverdin  of  Geneva,  and  in- 
troduced into  this  country  by  Mr.  PoUock.*  For  the  success  of  this  process 
it  is  essential  that  the  granulations  should  be  perfectly  healthy,  and  that  all 
imtation  in  the  sore  should  have  ceased — i.e.  that  the  ulcer  should  be  prepared 
to  cicatrise — and  it  is  at  any  rate  desirable  that  the  patient's  general  health 
«hoold  be  good.  Then,  if  a  small  piece  of  the  surface  of  the  skin,  consisting 
of  little  more  than  its  epithelial  layer,  be  laid  on  the  granulations  and  left  un- 
disturbed for  a  few  days,  it  will  often  form  a  nucleus  from  which  cicatrisation 
vill  extend  rapidly  in  all  directions,  as  it  sometimes  does  from  the  islands  of 
akin  which  may  be  left  midestroyed  in  the  centre  of  an  ulcer.  The  pieces 
grow  best  when  planted  not  far  from  the  edge  of  the  sore  (say  about  half  an 
inch),  so  that  the  sore  can  first  be  diminished  by  a  zone  of  skin-grafts  planted 
&11  round  its  margin,  and  then  the  operation  be  repeated,  and  so  on,  until  it  is 
all  covered.  The  growth  of  the  graft  seems  to  depend  on  the  cells  of  the  rete 
Malpighii.  Attempts  have  been  made  to  produce  the  same  effect  by  grafting 
merely  the  cells  scraped  from  the  surface  or  loosened  by  a  blister,  but  such 
ctlls  are  as  a  rule  effete  and  will  not  grow.^  Nor  is  there  any  proof  that  the 
tissue  of  the  cutis  itself,  and  still  less  the  subcutaneous  cellular  tissue,  take 
*ny  part  in  tlie  new  formation.  The  red  bud-like  appearance  which  the  graft 
presents  for  the  first  few  days  after  its  insertion  is  doubtless  due,  as  Dr.  Page 
points  out,  to  the  desquamation  of  the  effete  superficial  layers  of  the  trans- 
planted epidermis,  and  to  the  transparency  of  the  cells  of  the  rete  mucosum, 
allowing  the  colour  of  the  subjacent  parts  to  show  through  them. 

It  is  best,  I  think,  to  take  up  a  small  portion  of  the  true  skin  as  well  as 
the  epidermis,  in  order  to  make  sure  of  removing  the  rete  mucosum,  but  on 
^io  account  should  the  whole  thickness  of  the  skin  be  cut  through.  An 
'ijenious  combination  of  fine  forceps  with  scissors  enables  the  surgeon  to 
rtmovea  small  piece  with  hardly  any  pain  at  all ;  but  when  this  is  not  at  hand 
a  pair  of  fine  forceps  and  sharp  curved  scissors  answer  the  purpose.^  The 
-Taftfl  should  be  very  small, 
hanlly  larger  than  a  pin's 
M.  Thev  should  be  laid 
^rmlyonthe  granulations, 
4bout  an  inch  apart ;  and  if 
tiie  patient  can  be  trusted 
not  to  disturb  them  in  any 
'«y.  I  think  they  are  best 

'       exposed      for     a      few    j.^^   jg^     skiii-^rafting  hcIhwot.    The  piece  of  skin  which  i.*  «hown 

fiOUrs.      After     this      or   at         *"  *^*®  gnwp  of  the  forcciw  is  hirgcr  than  woiiM  be  taken  In 
.  .  *  practice. 

f-ace.  If  there  is  any  danger 

"^  their  being  disturbed,  they  should  be  covered  with  oiled  silk,  moistened 

^ilb  oil  to  prevent  it  sticking  when  removed,  and  the  whole  fixed  with 

'  M.  Rrrerdinn  original  patient  Mtua  presented  to  the  Soc.  de  Chirurgie  de  Paris  on 
'''.  8,  ia69  ('Bull,  de  la  Soc.  de  Chir.*  Nov.  27,  1871).  Mr.  Pollock's  firnt  ca>^  was 
;  .  'i«h«<l  in  the  year  1870. 

*  '*Wf  an  in  tercet  in  g  paper  on  this  subject  by  Dr.  Page  of  Edinburgh,  *  Brit.  Med- 
J'''n>.' Murch  27.  1871. 

•  Thr  pipoesi  are  generally  taken  from  Home  other  part  of  the  patient's  own  In^tly  ;  but 

*  •  yTfictnm  of  cutting  them  is  so  little  painful  that  often  a  b^'stander  offers  his  arm  for 
•  yityme.     They  nhonld  !«  taken  from  a  part  where  the  skin  is  quite  healthy,  thin,  and 

•  1.-. 
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cells  of  epithelioma,  and  they  are  not  attended  with  glandular  disease  or  with* 
deposit  m  remote  parts. 

Their  edges  are  usually  smooth,  hard  and  romided,  sometimes  slightly 
tubercular.  The  base  is  tough  and  hard,  smooth,  yellowish-red,  half-dry  and 
glossy  ;  but  when  any  granulations  are  present  they  are  sometimes  exuberant. 
In  rai'e  cases  there  is  a  warty,  lobed  mass  like  epithelioma,  and  such  cases 
can  only  be  distinguished  from  epithelial  cancers  by  the  microscope.  The 
ulcer  is  indistmguishable  by  the  naked  eye  from  epitheliomatous  ulceration. 
Mr.  Butlin  ^  thus  describes  the  microscopical  appearances  of  rodent  cancer : 
*  Masses  or  groups  of  cells,  in  alveoli  formed  by  fibrous  tissue,  .  .  .  the  cells 
smaller  than  those  of  the  surface  epithelium,  and  resembling  rather  in  size  and 
form  the  cells  of  the  root-sheaths  of  the  hairs.  They  are  so  closely  packed  that 
no  intercellular  substance  can  be  seen  between  them.  .  .  .  Scattered  among 
the  central  cells,  cell-nests  or  epidermic  globes  can  often  be  distinguished.' 
Thus  the  resemblance  to  epithelioma  is  very  marked,  and,  as  Mr.  Butlin 
observes,  there  seems  little  doubt  that  rodent  is  a  kind  of  carcinoma.  Its 
origin  has  been  conjectured  to  be  from  the  sweat-glands  or  from  the  hair- 
follicles.  The  difficulty  of  classifying  it  depends  more  on  its  strict  localisation 
than  on  its  anatomical  structure  ;  for  it  remauis  a  local  disease  during  the 
whole  of  a  long  life,  and  is  never  found  to  affect  the  glands  or  to  be  re- 
produced in  remote  parts  of  the  body. 

The  most  perfect  general  health  is  quite  compatible  with  the  most  exten- 
sive destruction  of  the  tissues  by  rodent  ulcer.  In  the  case  referred  to  in  the 
footnote  on  the  preceding  page  the  patient  lived  for  years  in  good  health  with 
almost  the  whole  face  destroyed,  and  then  died  of  old  age.  Further,  it  has 
been  abundantly  proved  that  if  the  parts  concerned  in  the  rodent  ulcer  be 
entirely  removed,  so  that  nothing  but  healthy  parts  are  left,  the  patient  may 
live  for  an  unlimited  period  without  the  return  of  the  disease.  In  other  cases, 
however,  it  has  returned,  probably  on  account  of  incomplete  removal. 

The  indication,  therefore,  is  to  remove  the  disease  thoroughly  and  com- 
pletely, and  this  is  best  done  by  a  combination  of  the  knife  and  caustics. 
All  the  visible  ulcer  having  been  cut  out  freely,  the  part  should  be  left  for  a 
day  or  two  till  the  bleeding  has  quite  ceased,  and  then  an  active  caustic, 
such  as  the  chloride  of  zinc,  spread  on  lint,  is  to  be  freely  applied  to  the 
exposed  soft  parts.  If  the  bones  are  implicated  they  must  be  soaked  in  strong 
sulphuric  acid  until  they  come  away.  I  well  remember  seeing  at  the  Middle- 
sex Hospital  a  case  which  had  been  thus  treated  with  success,  in  which  a  great 
part  of  the  side  of  the  face  and  one  eye  had  been  removed,  and  the  neigh - 
bouruig  part  of  the  base  of  the  skull,  so  that  in  looking  into  the  gap  the  pulsa- 
tion of  the  brain  was  perceptible  over  a  large  surface.  The  hiatus  in  the  face 
had  been  cleverly  filled  up  by  a  mask  of  vulcanite  painted  to  resemble  the 
natural  features. 
Cancerous  12.  Cancerous  ulcers  occur  either  from  the  adherence  of  the  skin  to  a 

**  **"•         cancerous  mass  or  from  the  deposit  and  softening  of  cancer  in  the  skin  itself. 
Those  which  commence  in  the  skin  are  generally  of  the  epithelial  variety. 

The  edges  of  cancerous  ulcers  are  raised  and  everted,  hard,  nodular,  and 
warty.  Their  granulations  are  coarse,  uneven,  deepest  in  the  centre  of  the 
sore,  and  they  bleed  spontaneously ;  the  base  is  hard,  nodular,  and  surrounded 
by  the  cancerous  deposit ;  the  pus  is  foul  and  ichorous.  There  are  often 
enlarged  glands  or  other  cancerous  deposits  ui  the  neighl>ourhood. 

It  is  sometimes  of  importance,  and  especially  in  tumours  of  tlie  breast,  to 

>  '  Syst.  of  Sur^.'  3pd  ed.  vol.  i.  p.  154. 
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distinguish  the  ulceration  produced  by  a  cancerous  tumour  from  that  which 
may  be  caused  by  any  other  formation. 

The  main  sign  is  that  cancerous  tumours  cause  ulceration  by  infiltrating 
tlie  skin  with  cancer,  which  then  breaks  down,  while  innocent  tumours  cause 
alceration  by  pressure  only.  Therefore  in  the  latter  case,  besides  the  absence 
of  all  other  signs  of  cancer,  it  will  be  noticed  that  the  skin  is  merely  thinned, 
and  retains  its  perfect  softness  and  flexibihty  even  up  to  the  edge  of  the 
opening. 

The  treatment  of  cancerous  ulcers  consists  in  removing  the  whole  part  on 
which  they  are  situated,  whenever  that  is  possible.  In  parts  which  do  not 
admit  of  amputation  the  skin  around  the  ulcers  may  be  freely  cut  away,  and 
in  some  instances  a  healthy  cicatrix  will  be  obtained,  and  the  disease  at  any 
rate  temporarily  checked.  If  this  also  is  impossible,  only  palliative  treatment 
can  be  adopted  in  most  cases — i.e.  some  application  which  will  keep  the  wound 
clean,  and  a  sufficiency  of  opium  or  other  narcotic  to  allay  the  pain — though 
there  is  no  objection,  if  the  disease  has  not  gone  too  far,  to  the  removal  of 
the  ulcerated  surface  with  some  powerful  caustic,  of  which  the  sulphuric 
acid  made  into  a  paste  with  asbestos  seems  the  least  painful.  This  treat- 
ment, indeed,  can  only  be  regarded  as  palliative,  for  the  disease  is  almost  sure 
to  return  soon,  even  if  the  caustic  should  succeed  in  removing  it  for  a  time. 

II.  The  following  varieties  of  ulcer  depend  on  local  conditions  : — 

13.  Varicose  ulcers  are  such  as  are  occasioned  by  the  pressure  of  the  blood  Variooee 
in  varicose  veins  above,  rendering  the  skin  congested  and  prone  to  low  infiam-  "^^®"* 
mation.     These  ulcers  are  of  the  ordinary  chronic,  inflammatory,  or  eczema- 
tons  kind,  and  are  situated  usually  above  the  umer  ankle.     Well-regulated 
pressure,  aud  the  maintenance  of  the  elevated  position  of  the  limb,  are  neces- 

MtfT  adjuncts  to  the  ordinary  treatment  above  described  ;  or  the  veins  may 
be  obhterated  by  operation  (see  the  chapter  on  Diseases  of  Veins).  Tonic 
medicines  are  indicated,  and  opium  is  useful  where  there  is  pain  or  inflamma- 
tion. 

14.  (Edematous  or  weak  ulcers  are  such  as  occur  on  oedematous  limbs,  and  (Edema- 
the  granulations  of  which  are  oedematous  from  partaking  of  the  general  \y^^^^ 
oedema,  or  from  being  constricted  by  a  neighbouring  scar  or  by  tense  skin.  ulce«. 
The  remedies  are  to  reduce  the  oedema,  to  apply  astringents  to  the  granulations, 

to  strap  and  bandage  the  ulcer  and  the  whole  limb  below  it ;  or,  in  some  cases, 
to  divide  the  constricting  medium. 

15.  Exuberant  ulcers  are  those  in  which  the  granulations  project  consider-  Exuberant 
ably  beyond  the  surface,  but  are  free  from  any  cancerous  deposit.     In  such  "^^"• 
cases  the  general  health  must  first  be  carefully  attended  to,  free  purgation 

being  usually  necessary.  The  granulations  are  to  be  repressed  by  pressure  and 
\'y  the  li^ht  application  of  stick-caustic. 

16.  HcB77iorrhagic  ulcers  are  such  as  bleed  from  a  great  variety  of  causes ;  H«mor- 
bursiiing  of  varicose  veins  and  venous  congestion  are  the  common  causes.  ^^^^^ 
Phagedenic  and  cancerous  ulcers  often  bleed  spontaneously.     Vicarious  men- 
^^tmation  and  ulceration  into  a  bloodvessel  are  other,  but  much  rarer,  causes 

of  bleeding. 

The  appropriate  treatment  is  involved  in  the  discovery  of  the  cause. 

17.  In  neuralgic  ulcers  the  pain  generally  depends  on  some  unhealthy  con-  Neuralgic 
fliiion  of  the  ulcer  or  on  some  local  cause — true  neuralgia  attacking  an  ulcer  is  "^^"'• 
mnch  rarer.     The  remedy  is  to  cure  the  ulcer,  for  which  purpose  its  division  is 

^'ften  indicated.  The  painful  ulcer  of  the  anus  is  an  example  ;  but  painful 
ulcere  of  the  legs  are  also  often  brought  to  heal  by  complete  division,  under 
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ulcere. 
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indolent 
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anaesthesia,  the  knife  being  carried  through  their  whole  extent  in  various 
directions. 

18.  Inflamed  ulcers  are  distinguished  from  the  *  inflammatory '  described 
above,  in  that  the  inflammation  in  these  depends  on  a  local  irritation,  while  in 
those  it  is  part  of  a  constitutional  condition. 

In  inflamed  ulcers  there  is  an  mcrease  of  pain  with  redness  and  cedema 
around  them — the  discharge  is  copious  and  bloody  ;  the  granulations  become 
swollen  and  congested,  and  then  slough ;  the  edges  are  often  abrupt  or  jagged. 
Such  inflammation  occurring  in  a  callous  ulcer  is  often  curative,  as  in  the  treat- 
ment by  blistering,  or  the  inflammation  excited  by  erysipelas. 

The  indications  of  treatment  in  a  inflamed  ulcer  are  to  remove  any  source 
of  iiTitation,  to  apply  soothing  warm  lotions,  and  to  enforce  rest. 

19.  The  calloust  chronic,  or  indolent  ulcer  is  usually  situated  on  the  leg, 
with  its  long  axis  parallel  to  that  of  the  limb.  Sometimes  it  encircles  the  leg. 
Its  base  is  deep,  flat,  pale,  or  tawny,  and  adherent  to  the  deeper  parts ;  the 
granulations  are  very  small ;  the  edges  raised  and  callous,  with  heaped-up  white 
epidermis  ;  the  pus  is  thui  and  often  offensive.  The  khids  of  ulcer  thus  modi- 
fled  are  usually  the  syphilitic,  inflammatory,  and  eczematous  ;  but  any  kind 
of  ulcer  may  become  chronic,  and  when  a  specific  ulcer  does  so  the  specific 
treatment  ceases  to  be  efficient. 

The  most  effective  plan  of  treatment  is  by  blistering — a  common  blister  ap- 
plied over  the  whole  sore  and  its  edges  often  sets  up  an  inflammatory  action, 
which  leads  to  cicatrisation,  and  removes  the  heaped-upepidennis,  which  seems 
to  interfere  with  the  healing  of  the  edges.  It  is  not  very  painful,  and  the  epi- 
dermal tissues,  or  their  scar-like  islands,  which  the  blister  may  remove  from  the 
surface  of  the  ulcer,  are  of  no  real  value  in  closing  the  sore.  Slighter  cases 
may  be  brought  to  heal  by  strapping  and  bandage,  with  some  exercise  of  the 
hmb  ;  and  opium  internally  seems  often  of  service.  In  the  more  advanced 
cases  incisions  may  be  made  through  the  ulcer  and  through  its  base  well  into 
healthy  parts  on  all  sides.  And  there  are  callous  ulcers  which  cannot  be 
brought  to  heal,  and  in  which  amputation  may  be  justifiable.  But  the  healuig 
of  all  obstinate  forms  of  ulcer  has  lately  been  rendered  much  more  feasible  by 
the  introduction  of  the  method  of  skin-grafting — a  method  which  is  often  used 
to  expedite  the  process  in  healing  a  large  ulcer  or  to  supply  material  ui  one 
which  (like  the  surface  of  a  bum)  is  so  large  that  no  healthy  scar  can  be  formed 
on  it. 

20.  Phagedaenic  ulcers  have  been  already  treated  of  (page  56). 


Cicatrices 
and  their 
diseasefl. 


Ulceration 
of  scars. 


The  healing  of  an  ulcer  produces  a  scar  or  cicatrix.  The  process  has  been 
described  above  (p.  15) ;  and  when  the  scar-tissue  remauis  permanent,  although 
the  scar  is  ugly  and  of  a  lower  organisation  than  the  natural  parts,  yet  it  causes 
no  important  inconvenience.  But  the  imperfect  vascularity  of  scars,  their  low 
and  abnormal  growth,  and  the  absence  from  them  of  the  sebaceous  and  sweat 
glands  which  lubricate  the  natural  skin,  render  them  peculiarly  liable  to  various 
diseases  and  degenerations,  which  it  will  be  convenient  to  describe  briefly  iu 
this  place. 

The  most  common  surgical  compUcation  of  a  large  scar  is  its  breaking  down 
and  ulcerating,  a  very  common  event  in  deep  and  extensive  scars. ^  Such  ulcers 
are  slow  to  heal,  and  are  very  prone  to  recur,  so  that  often  when  the  scar  ia 
seated  on  a  limb,  amputation  becomes  necessar}-. 

*  *  Of  all  scars/  snyn  Sir  J.  Piiget,  *  none  are  so  ruacly  to  ulcerHt4?  iis  those  that  adhere  to 
bones;  and  the  ulcenition  may  hapiM^n  twenty  or  more  yeiirh  after  their  format i(  n.' 
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The  scars  of  large  bums  are  peculiarly  liable  to  this  degeneration,  which 
is  best  combated  by  attempting  to  implant  fresh  tissue  in  the  sore  by  means  of 
skin-grafting.  Grafting,  however,  will  not,  in  all  probability,  prove  successful 
until  some  healthy  action  has  been  set  up  in  the  part,  which  may  be  effected  by 
some  active  stimulant,  as  iodine,  brushed  over  the  part,  in  increasmgly  3trong 
solution,  or  perhaps  pure,  or  blistering  fluid  ;  though  before  making  trial  of 
such  powerful  irritants  it  is  well  to  try  the  gentler  stimulus  of  mercurial- lotions 
or  some  of  the  balsams.  As  prophylactic  measures  against  this  tendency  to 
ulceration  everythi)ig  which  tends  to  promote  rapid  union  of  the  wound  may 
be  reckoned,  and  all  possible  means  should  be  used  to  protect  large  scars  from 
cold  and  from  any  accidental  friction  or  violence. 

Another  common  and  very  distressuig  affection  of  scars  is  neuralgia,  or  con-  Neuralgia 
stantly  recurring  pain.  This  proceeds  sometimes  from  imknown  or  constitu- 
tional causes,  in  which  case  it  must  be  treated  hke  any  other  neuralgia ;  in  others 
from  local  peculiarity,  as  from  adhesion  of  a  scar  to  a  subjacent  bone  or  from 
implication  of  the  enlarged  ends  of  nerves  in  tlie  cicatrix,  and  such  conditions 
may  in  some  cases  be  relieved  by  subcutaneous  separation  of  the  scar  from 
the  underlying  tissues,  or  by  removal  of  the  affected  nerve  or  nerves.  Mr. 
Adams  ^  has  called  especial  attention  to  the  possibihty  of  remedying  the  defor- 
mity caused  by  depressed  cicatrices  in  exposed  parts,  like  the  neck  or  cheek,  by 
freely  dividuig  the  subcutaneous  attachments  of  the  scar,  raising  it  well  from 
the  parts  below,  and  passing  needles  at  right  angles  to  each  other  under  the 
raised  and  everted  scar,  so  as  to  keep  it  in  this  position  for  about  three  days, 
after  which  time  the  needles  may  be  withdrawn. 

A  defect  which  is  very  frequent  in  slowly-forming  scars  (ancl  especially  those  Excewivo 
that  follow  strumous  ulcers)  is  their  excessive  formation.  Their  superficial  of'war.^^ 
part  is  heaped  up,  cord-like,  and  very  hard,  and  they  adliere  in  an  unnatural 
manner  to  the  deeper  tissues.^  This,  hke  every  other  defect  of  scars,  is  best 
obviated  by  getting  the  wound  to  heal  rapidly,  if  that  be  possible.  Otherwise 
it  becomes  very  difficult  to  correct  it,  the  only  available  means  being  to  reduce 
it  by  constant  blistering  or  painting  with  iodine. 

Closely  allied  to  this  is  the  limited  excess  of  growth  by  which  one  or  more  Keloid 
and  often  very  numerous  flat,  rounded  tumours  are  formed  on  the  cicatrix. 
When  such  keloid  growth  is  solitary  it  is  difficult  to  see  any  difference  between 
it  and  an  excess  of  scar- formation.  But  when  a  number  of  small  scattered 
tumours  occur  upon  a  large  scar  the  distinction  becomes  apparent.  The  struc- 
ture of  these  tumours  is  identical  with  that  of  the  scar,  viz.  a  lowly-organised 
fibrous  tissue,  only  mingled  in  keloid  with  *  cell  structures  in  progress  of 
development,  or  arrested  and  degenerate  in  their  incomplete  forms,'  to  an  ex- 
tent which  is  not  seen  in  merely  thick  scars.  The  admixture  in  these  keloid 
growths  of  cells  in  process  of  development  corresponds  to  the  tendency  of  such 
growths  to  increase,  and  to  the  irritation  which  they  sometimes  cause,  and 
tlieir  property  of  returning  after  removal,  which  is  sometimes  very  troublesome. 
The  same  remedies  as  for  excessive  growth  may  be  tried,  but  are  usually  of 
little  avail ;  and  the  excision  of  the  growth  is  often  followed  by  its  return  of 
a  larger  size,  so  that  it  is  very  doubtful  policy  to  operate,  except  in  cases  where 

«  •  Brit.  Med.  Journ.*  April  29,  1876. 

*  .Sir  J.  Paget  points  out  that  even  after  the  deepeHt  wounds  which  can  never  heal  by 
lin«t  intention— such  as  that  of  lithotomy — though  the  scar  at  first  implictites  all  the  tissues 
for  H  great  depth,  yet  that  ultimat<»ly  only  a  thin  cicaitrix  should  be  left,  which,  when 
examined,  will  be  found  to  l)e  perfectly  superficial,  and  to  move  as  the  skin  moves  over  the 
deep  fa«icia. 
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the  whole  part  can  be  removed,  and  healthy  surfaces  brought  together  for 
immediate  union.  This  can  usually  be  done  in  the  growth  which  follows  occa- 
sionally in  the  lobule  of  the  ear  after  piercing  for  earrings,  though  no  such 
operation  should  be  recommended  unless  the  growth  is  really  of  a  size  to  cause 
considerable  deformity,  and  is  on  the  increase.  The  keloid  of  scars  differs  from 
the  *  true  keloid '  of  Addison  in  certain  particulars  which  will  be  pointed  out 
in  the  chapter  on  diseases  of  the  Skin. 

Other  forms  of  tumour  are  occasionally  met  with  in  scars,  but  the  epithelial 
cancers  are  the  only  tumours  of  much  practical  importance.  They  were  first 
minutely  and  accurately  described  by  Mr.  Ctesar  Hawkins  as  *  warty  tumours 
of  cicatrices.'  *  The  great  majority  of  such  tumours  are  epithelial  cancers,  and 
all  ought  to  be  regarded  and  treated  as  being  of  this  nature,  though  in  some 
rarer  cases  it  seems  that  their  course  is  that  of  an  innocent  tumour ;  in  fact, 
a  mere  collection  of  large  warts  growing  on  the  surface  of  the  scar.  Such 
tumours  form  most  commonly  on  scars  of  slow  formation,  as  those  of  bums, 
and  especially  on  those  which  used  to  follow  the  complicated  superficial  in- 
juries inflicted  in  a  military  flogging.  As  in  other  cases  of  epithelioma,  the 
complete  removal  of  the  part  affected  holds  out  a  tolerably  good  prospect  of 
permanent  recovery,  or  at  least  of  a  considerable  period  of  immunity  firom 
return.  The  glands,  as  Mr.  Hawkins  points  out,  are  rarely  affected  in  tliis 
form  of  tumour. 

The  most  troublesome  of  all  the  consequences  of  scarring  is  the  contraction 
which  slowly- forming  deep  cicatrices  are  so  liable  to  undergo — a  contraction  so 
powerful  that  it  will  bind  the  arms  to  the  trunk,  distort  the  most  powerful 
joints,  and  even  filter  the  shape  of  the  bones.  The  worst  cases  of  this  deformity 
occur  in  the  neck,  by  which  the  chin  is  drawn  down  and  fixed  upon  the  chest, 
all  the  features  of  the  face  are  distorted,  the  shape  of  the  jaw  so  changed  that 
its  body  is  more  vertical  than  horizontal,  and  the  patient*s  appearance  rendered 
in  the  highest  degree  repulsive. 

The  best  plan  in  these  as  in  all  other  progressive  disorders  is  to  endeavour 
to  hinder  their  commencement,  or,  when  this  is  impossible,  to  treat  them  before 
they  become  inveterate.  In  all  deep  burns,  and  in  all  other  injuries  which 
destroy  the  whole  skin  to  any  great  extent,  the  greatest  care  ought  to  be  taken 
to  keep  the  parts  on  the  stretch  during  the  whole  period  of  union,  whenever 
that  is  possible.  If  a  scar  which  has  fully  formed  shows  a  tendency  to  contract, 
that  tendency  is  to  be  counteracted  either  by  gentle  and  constant  manual  ex- 
tension, the  scar  being  well  oiled,  and  gently  but  very  frequently  stretched 
(which  seems  to  me  the  best  plan  when  the  services  of  an  intelligent  nurse  or 
mother  can  be  secured),  or  by  the  action  of  a  constant  extending  force,  as  a 
rack-and-pinion  apparatus,  or  a  weight.  But  when  contraction  is  inveterate 
and  very  firm,  or  when  mechanical  extension  is  impracticable,  some  of  tlie 
autoplastic  operations  described  in  the  section  on  Plastic  Surgery  may 
become  necessary,  for  which  I  must  refer  the  reader  to  that  place. 


Skin- 


What  has  been  said  about  scars  and  their  diseases  illustrates  in  every  topic 
of  which  I  have  treated  the  absolute  necessity  of  rapid  union.  This  is  one 
of  the  many  reasons  which  induce  English  surgeons  utterly  to  repudiate  the 
foreign  practice  of  stufting  wounds  with  charpie,  and,  on  the  contrary,  to  seek 
to  remove  every  obstacle  to  their  immediate  imion.  But  in  cases  where  large 
granulating  surfaces  must  be  kept  exposed  for  an  indefinite  period  (as  after  a 


»  *  Mwl.-Chir.  Trann/  vol.  xix. 
149->169. 


'  Contril  Hit  ions  to  Pwiholopy  mul  SurpTV,' vol.  i.  pp. 
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hrge  burn),  we  have  only  recently  obtained  any  means  of  artificially  hastening 
their  cicatrisation.  This  is  now  most  happily  effected,  at  least  in  many  cases, 
by  the  method  of  skin-grafting,  invented  by  M.  Keverdin  of  Geneva,  and  in- 
trodaced  into  this  country  by  Mr.  Pollock.*  For  the  success  of  this  process 
it  is  essential  that  the  granulations  should  be  perfectly  healthy,  and  that  all 
irritation  in  the  sore  should  have  ceased — i.e.  that  the  ulcer  should  be  prepared 
to  cicatrise — and  it  is  at  any  rate  desirable  that  the  patient's  general  health 
^boold  be  good.  Then,  if  a  small  piece  of  the  surface  of  the  skin,  consisting 
of  little  more  than  its  epithelial  layer,  be  laid  on  the  granulations  and  left  un- 
distnrbed  for  a  few  days,  it  will  often  form  a  nucleus  from  which  cicatrisation 
vill  extend  rapidly  in  all  directions,  as  it  sometimes  does  from  the  islands  of 
sidn  which  may  be  left  undestroyed  in  the  centre  of  an  ulcer.  The  pieces 
iTow  best  when  planted  not  far  from  the  edge  of  the  sore  (say  about  half  an 
mchi,  80  that  the  sore  can  first  be  diminished  by  a  zone  of  skin -grafts  planted 
all  round  its  margin,  and  then  the  operation  be  repeated,  and  so  on,  until  it  is 
all  covered.  The  growth  of  the  graft  seems  to  depend  on  the  cells  of  the  rete 
Malpighii.  Attempts  have  been  made  to  produce  the  same  effect  by  grafting 
nierely  the  cells  scraped  from  the  surface  or  loosened  by  a  blister,  but  such 
fells  are  as  a  rule  effete  and  will  not  grow.*  Nor  is  there  any  proof  that  the 
a-t^ae  of  the  cutis  itself,  and  still  less  the  subcutaneous  cellular  tissue,  take 
any  part  in  the  new  formation.  The  red  bud-hke  appearance  which  the  graft 
i  resents  for  the  first  few  days  after  its  insertion  is  doubtless  due,  as  Dr.  Page 
points  out,  to  the  desquamation  of  the  effete  superficial  layers  of  the  trans- 
planted epidermis,  and  to  the  transparency  of  the  cells  of  the  rete  mucosum, 
allowing  the  colour  of  the  subjacent  parts  to  show  through  them. 

It  is  best,  I  think,  to  take  up  a  small  portion  of  the  true  skin  as  well  as 
^  epidermis,  in  order  to  make  sure  of  removing  tlie  rete  mucosum,  but  on 
•0  account  should  the  whole  thickness  of  the  skin  be  cut  through.  An 
'  -:;enious  combination  of  fine  forceps  with  scissors  enables  the  surgeon  to 
f'^move  a  small  piece  with  hardly  any  pain  at  all ;  but  when  this  is  not  at  hand 
J  pair  of  fine' forceps  and  sharp  curved  scissors  answer  the  purpose.^  The 
^Tafts  should  be  very  small, 
ftarrlly  larger  than  a  pin*s 
iitad.  They  should  be  laid 
"Hilly  on  the  granulations, 
*tout  an  inch  apart ;  and  if 
the  patient  can  be  trusted 
'.•»t  to  disturb  them  in  any 
^ay.  I  tliink  they  are  best 

•**       exposed       for     a      few    p„,   ^^^     Skin-Rraftlug  rcIim^iw.    TUc  piece  of  Hkin  wliicli  j.»  nliown 

^^^iT9.      After     this,    or   at         *"  **'®  gra*P  of  the  forcojw  U  InrKcr  tliun  uoiild  be  taken  in 
.  .  practice. 

'i>ce.  II  there  is  any  danger 

♦f  their  being  disturbed,  they  should  be  covered  with  oiled  silk,  moistened 

*^ith  oil  to  prevent  it  sticking  when  removed,  and  the  whole  fixed  with 

'  M.  ReverdinV  orijeinal  pntient  wan  presented  to  the  Soc.  de  Chirurpe  de  Pjirij*  on 
''•'.  8,  1860  ('Bull,  de  k  S>c.  de  Chir.'  Nov.  27,  1871).     Mr.  Pollock's  first  case  wan 

^  :*M  in  the  yc-ar  1870. 

'  .*^  an  iotere!«tin)Q;  peper  on  this  subject  l)y  I)r.  Page  of  »Hnburgh,  '  Brit.  Med* 
-'  '.ni.*  March  27.  1871. 

•  The  piecf«  an*  (^Demlly  taken  from  wmie  other  jKirt  of  the  ]Nitient*N  own  hotly  ;  but 
'■-'  I'TiMxm  of  cnttinjf  them  i*  uo  little  painful  that  often  a  bystander  offers  his  arm  for 
'•'"  ynrymt.     They  should  Ix;  taken  from  a  part  where  the  j-kin  in  quite  healthy,  thin,  and 
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strapping  and  covered  with  cotton- wool.  They  should  then  be  left  undisturbed 
for  three  or  four  days  and  re-dressed  as  before.  At  first  they  change  into  Uttle 
round,  vascular-looking  buds,  which  sometimes  become  almost  impercep- 
tible at  first  in  the  neighbouring  granulations,  but  afterwards  the  new  cuticle 
is  seen  extending  in  all  directions  from  the  bud.  That  this  new  cuticle 
is  formed  by  growth  from  the  old  is  proved  by  the  fact  that  when  black 
skin  is  engrafted  on  an  ulcer  in  a  white  man,  as  recorded  by  Mr.  Br}'ant,  or 
when  the  reverse  experiment  is  made,  as  in  a  case  in  my  own  practice,  the 
newly-formed  skin  is  of  the  colour  of  the  graft  to  the  extent  due  to  the  action 
of  the  latter.  My  own  experience,  as  far  as  it  has  gone,  leads  me  to  beUeve 
that  the  cicatrix  fonned  by  skin-grafting  is  more  highly  organised  and  less 
liable  to  all  forms  of  degeneration  than  that  which  is  produced  by  the  slower 
natural  process. 
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CHAPTER  XXn. 

DISEASES   OF   THE   BONES. 

LxFLAMMATioN  ill  boiie  is  strictly  analogous  to  the  same  process  in  soft  parts ;  Ostitis^ 
ill  £act,  it  occurs  in  the  soft  parts  of  the  bone.  Its  first  effect  is  to  increase 
the  size  of  the  vascular  channels  of  the  bone,  which  also  become  more 
irregular  in  shape  and  outhne  ;  the  union  which  previously  existed  between 
the  earthy  salts  and  the  vascular  network  in  which  they  are  contained  is 
loosened  and  the  salts  partially  removed,  while  their  place  is  occupied  by 
in£ammatory  products  (leucocytes,  serous  effusion,  pus-globules,  newly-formed 
fibrous  tissue),  and  thus  the  compact  tissue  is  converted  into  a  kind  of 
cancellous  tissue,  while  the  cells  of  the  cancellous  tissue  are  much  enlarged 
and  the  bone  becomes  soft,  light,  fragile,  and  much  moister  than  in  its  natural 
state.  > 

In  the  microscopic  examination  of  the  ulterior  of  a  bone  in  an  early  stage 
of  acute  inflammation  the  cells  of  the  lacimee  are  found  to  be  enlarged  and 
proliferating,  while  the  bony  tissue  itself  is  irregularly  eroded,  forming  worm- 
eaten  spaces  of  various  shapes  sometimes  called  *  Howship's  lacun®.'  (Fig. 
Ibd.)  Similar  erosions  are  seen  on  the  walls  of  the  Haversian  canals  and 
on  the  periosteal  surface,  accompanied  by  proliferation  of  the  cells  of  the  deep 
layer  of  the  periosteum,  which  have  so  great  an  analogy  to  the  bone-cells. 
The  spaces  so  formed  are  occupied  by  various  cell-forms,  or  in  the  better 
marked  specimens  by  distinct  granulations,  which  differ  from  the  granulations 
^'f  8oft  parts  not  so  much  in  structure  as  in  function,  since  their  cells  are 
capable,  as  are  the  cells  from  which  they  are  derived,  of  generating  bone. 
Looked  at  more  minutely  some  interesting  points  may  be  verified.  (Fig.  184.) 
Ill  the  first  place  the  erosion  of  the  medullary  spaces  is  seen  to  be  evidently 
produced  by  the  action  of  the  medulla,  i.e.  by  the  enlargement  of  the  old 
vessels  and  growth  of  new  ones,  and  by  the  multiplication  and  enlargement  of 
the  cells  both  of  the  bone  and  of  the  medulla ;  and  these  enlarged  bone-cells 
are  seen  to  bear  a  stiiking  resemblance  to,  in  fact  to  be  tolerably  identical 
^tli,  those  giant-cells  which  are  found  in  the  marrow  of  foetal  bones,  and  in 
myeloid  tumours,  and  which  have  been  called  '  osteoclasts '  by  KoUiker, 
from  the  function  which  he  ascribes  to  them  of  dissolving  or  absorbing  the 
pre-existing  bone,  as  the  new  bone  is  being  formed.''  Whatever  may  be 
thought  of  this  physiological  speculation,  the  presence  of  similar  cells  in  bone 
which  is  undergoing  inflammatory  erosion  has  an  interesting  bearing  upon  it. 
In  other  sections  taken  from  parts  where  the  bone  is  in  contact  with  cartilage 
•Fig.  185),  its  line  of  junction  is  seen  to  be  suffering  similar  erosion  from  cells 
of  the  same  nature  sinkuig  mtoand  sucking  out,  as  it  were,  the  tissue  both  of 
the  bone  and  cartilage,  the  latter  of  which  structures  shows  the  usual  traces 
of  infianmiation  in  the  neighbourhood. 

'  For  more  detailed  accounts  of  the  early  phenomena  of  inflammation  in  hone  I  must 
nfer  the  reader  to  Von  Bihni,  '  On  the  Decomposition  of  the  Bone  by  Curies,'  in  Liebig  u 
Wohler»  'Annalen,*  vol.  Ivii. ;  Harwell,  in  *Brit.  ami  For.  Med.-Chir.  Rev.'  April  1860; 
BUck,  *Oii  the  Pathology  of  Tul»erculous  Bone,'  Edin,  1859;  and  my  o\^'n  essay,  in  the 
*^T*t.  of  Surg.'  3r<l  e<l.  vol.  ii. 

*  See  Gray's  '  Anatomy,'  10th  ed.  p.  Ixii. 


■:-    ^TTiif  L  lujr^  IX  kss  of  pna  will  be 
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^^  ^.  -  ^ii^-iStf^L    Al  V  are  fliOATi   Ilie  cnjULo^c^^^ll'  W"!!'! 

<.nu  tniMrf^rtclj.  From  a  ]>T¥]mntioii  hjllr.:^urlij'i,v 

;!.:>  sul'>:di>:^  wij  as  tbe  iufiammatioii  passes  &oin  the  rnrefy- 
r  ^Usinivuve,  to  the  condensing,  ossifying,  or  reproductive 
rv  Ki'I;tivtl  by  fibrous  tissue  in  which  bone  ia  deposited,  aiid 
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tbus  the  condition  known  as  sclerosis  is  reached.  But  in  most  cases  the 
chronic  inflanunation  is  not  preceded  by  any  suppuration.  The  exact  pheno- 
mena of  chronic  inflammation  in  its  initial  stage  are  not  so  well  known,  from 
the  difficulty  of  meeting  with  it  in  that  condition,  but  it  maybe  fairly  inferred 
that  they  differ  in  no  essential  respect  from  those  above  described,  i.e.  that 
the  early  stage  consists  in  absorption  of  the  earthy  material  caused  by  the 
proliferation  of  the  cellular  elements  of  the  organic  framework  of  the  bone. 

To  );his  early  softening  stage  of  ostitis  succeed  other  stages,  equally 
analogous  with  the  results  of  inflammation  in  soft  parts,  but  modified  by  the 
peealiar  condition  of  the  parts.     Thus  the  inflammatory  products  may  pass 
throagh  the  stage  of  fibrous  organisation  into  that  of  ossification,  and  so  new 
bone  be  produced,  just  as  it  is  in  the  union  of  fractures.    In  fEict,  the  ordinary 
process  of  repair  of  fractures  is  that  of  *  first  intention '  in  union  of  wounds  of 
Ijone,  while  the  repair  of  compound  fractures  exhibits  the  process  of  union  by 
?nuiiilaition.     Just  so  after  common  inflanamation.     The  leucocytes  which 
Lave  been  effused  into  the  intervascular  spaces  of  the  bone  itself,  into  the 
cells  of  the  cancellous  tissue,  medullary  canal,  or  still  more  frequently  the 
interral  between   the  periosteum  and  the  surface  of  the  bone,   become 
developed  first   into  fibrous  tissue,  and  next  (in  some  cases,  as  it  seems, 
almost  simultaneously)  the  earthy  constituents  of  the  bone  are  deposited  in 
this  tissue,  in  a  manner  similar  to  that  of  the  intermembranous  ossification. 
Chronic  inflammation  of  bone  is  generally  the  result  of  one  of  three 
faases— syjAiilis,  rheumatism,  or  injury,  arranging  them  in  what  is  probably 
the  order  of  their  frequency.     It  is  usually  accompanied  by  a  considerable 
•Acrease  in  the  density  of  the  bony  tissue,  so  that  the  thickness  of  the  com> 
pact  wall  is  much  increased,  and  in  some  cases  the  whole  bone  is  converted 
iiito  compact  tissue — no  medullary  canal  being  perceptible — and  the  density  of 
this  inflammatory  compact  tissue  may  be  much  greater  than  that  of  normal 
Ume — more  resembling  ivory.     The  length  of  the  bone  may  also  be  much 
increased,  as  in  simple  hypertrophy.     In  fact,  it  is  by  no  means  easy  to  say  in 
diseases  of  bones  where  simple  hypertrophy  ends  and  chronic  inflammation 
logins.     Sir  J.  Paget  has  recently  described  (*Med.-Chir.  Trans.'  vol.  Ix.)  a  Ostitis  de- 
^iiigular  disease,  of  which  he  cites  five  cases,  three  from  his  own  practice,    ^""*°*- 
under  the  name  of  ostitis  deformans.     In  this  disease  the  long  bones  are 
chiefly  affected — becoming  hard,  heavy,  elongated  and  variously  deformed — the 
f^knU.  was  also  imphcated'in  more  than  one  instance,  and  the  spine  was  in  two 
ca^^es  curved  and  shortened.     It  is  curious  that  in  three  of  the  cases,  cancer 
attacked  some  part  of  the  skeleton.     In  Sir  J.  Paget's  first  case,  the  skull  was 
evidently  enlarged  from  chronic  inflammation.     In  one  of  the  other  cases 
inder  Dr.  Wilks*s  care)  the  appearances  in  the  skull  were  more  those  of 
'^^teoporosis,  and  the  case  is  referred  to  under  the  head  of  hypertrophy  in 
Wilks  and  Moxon's  *  Path.  Anat.'  2nd  ed.  p.  10.     This  singular  and  rare 
'li^eaae  appears  to  have  no  causal  connexion  with  any  known  diathesis,  such  as 
rheumatism,  struma,  or  syphilis ;  nor  has  the  treatment  adopted  had  any  influ- 
ence on  its  progress.    It  does  not  appear  to  be  usually  painful,  and  the  general 
health  has  been  perfect.     Dr.  Wilks's  patient  died  from  fixation  of  the  chest 
tliroogh  disease  of  the  ribs,  three  of  the  others  from  cancer ;  the  fifth  was 
living  when  last  heard  of.    Since  Sir  J.  Paget*s  paper  appeared,  examples  of 
the  disease  have  been  seen  at  most  of  the  great  hospitals. 

We  know  how  sligtit  a  stimulus  will  produce  ossification  on  the  deep  sur-  Periostltisi. 
iaee  of  the  periosteum,  which,  in  fact,  is  the  source  of  the  greater  part  of  the 
;?rowtb  of  the  bone;  so  that,  as  M.  Oilier  has  shown,  the  periosteum  in 
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1  nransiJanled  into  other  parts  of  tbe  body  or  into  tlie 
*,  will  produce  bone  from  its  deeper  surface.  TLis 
i  »lled  Periostitis.  It  is  almost  always  associate"! 
unmauon  of  ibe  substance  of  the  bone  itself,  and 
:i:>  -^  h^  ne^nrded  as  one  of  the  forms  of  ostitis  ;  yet  as  it  is 
;t  Sii  a  separate  disease,  it  may  be  better  for  practical 
:>.n--i  :;.  Periostitis  occurs  in  two  verj-  distinct  maaiiera. 
:  :r  --Lr-.-cic.  and  the  acnte  or  diffuse  periostitis. 
^  »  "-^nr  iiimmou  affection ;  it  occurs  very  often  as  a  conse- 
1-^  iiL-i  vlir-  liciiied  to  a  small  extent  of  surface  constitutes 
lei  N.iii:.  fr-m.  tiie  lump  or  'knot'  modus)  which  it  produces 


JUJ.— 'S 


.■b  nobles  pur- 
-many  / 
i\xt.   i.v.    the   fluid    is 
ttion 
fi-i  ami    t!i^  swelling   dis- 

■  -i ,    or   tlw    inffammalory 
'It  i.'KMttf!!.  and  a  periosteal 

■  i-,:; .U  the  U^.e  remains  permanently ;  or, finally, suppuration  follows 
-,  ,.:.vratn^r  canous  surface  is  exposed.     Syphilitic  nodes  occur  either 

■  ^xv.»Ury  or  leruary  stage,  and,  as  may  be  inferred  from  what  has 
«,d  01.  iH>.  S»l-i.  those  which  are  secondary  are  more  prone  to  reso- 

oi  iv.MtioaiKW,  while  the  tertiary  nodes,  hke  other  gununata,  are  more 
u>  •iiij'('>ivwli>«i  *>id  caries, 

,•  t.>>*>im,-nl  of  notWs  consists  in  the  proper  remedies  for  the  Reneral 
i.u.v.«*l  Stat.',  wMnbuied  with  counter-irritation.  Iodide  of  potassium  iii 
^;,  Ix  !«!>,■<■  d«>s..s,  couibnied  with  opium,  certainlv  seems  to  reUeve  the 
v-.  •,  trf  ■*>  i-hihlic  and  rheumatic  nodes.  Five  gnftis  of  the  iodide  threo 
.*  vUx  uiay  U-  iH^inbmed  with  10  or  20  drops  of  laudanum,  according  to 
>v..!x  »»f  ihv  iwn.  and  the  dose  may  be  raised  to  10  or  15  grains  of  the 


abscess. 
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"^alt  if  it  is  judged  necessary.  There  are  cases  where  the  formation  of  a  node, 
f^pecially  if  the  inflammation  is  severe  and  suppuration  is  threatening,  is 
accompanied  with  so  great  pain  that  the  division  of  the  periosteum  hy  an 
incision  reaching  from  one  side  of  the  swelUng  to  the  other  is  called  for,  and 
tliis  measure  often  gives  instant  and  permanent  relief.  The  ordinary  cases  of 
'  chronic  periostitis/  so  called,  are  really  cases  of  inflammation  of  the  whole 
Une,  in  which  there  is  more  or  less  deposit  on  its  surface,  which  may  be  per- 
ceptible to  the  hand  during  life,  but  in  which  there  is  also  induration  and 
thickening  {'sclerosis')  of  the  whole  bone.  The  symptoms  are  wearing  pain, 
ijf-aviiiess  of  the  limb,  probably  some  increase  of  the  temperature,  little  if  any 
rnlness,  and  irregular  deposit  on  the  surface  of  the  bone. 

Hie  only  treatment  which  is  available  is  the  same  as  recommended  for 
iMes;  but  it  seems  uncertain  whether  such  treatment  has  really  much  specific 
tfect  on  the  disease,  though  rest  and  shelter  and  good  medical  supervision 
:i'j  (ionbt  do  much  for  its  cure. 

Diffuse  or  suppurative  periostitis,  leading  to  the  condition  known  as  acute  Diffuse 
l^riosteal  abscess,  is  one  of  the  gravest  affections  of  bone,  frequently  producing  ^ci^e^ri 
a  (general  pyemic  condition,  and  indeed  sometimes  itself  only  a  manifestation  o^iteai 
of  ;reneral  pyeemia.     Very  often,  however,  it  occurs  simply  as  a  result  of  local 
jnn-,  and  is  perfectly  curable. 
It  is  an  affection  of  early  life,  much  more  common  about  puberty  than  at 
•t.y  other  age  ;  not  very  rare  at  earlier  periods  of  childhood,  but  hardly  seen 
^ler  middle  age.    It  affects  more  often  the  long  bones,  and  especially  the  tibia 
uid  femur,  but  any  bone  may  be  the  subject  of  the  disease.     It  follows  usually 
'  slight  injuries,  sometimes  from  no  known  cause,  and  in  these  latter  cases 
*W  constitutional  affection  is  often  severe,  and  general  pyaemia  may  be  sus- 
'•fled.    The  disease  commences  by  the  effusion  of  lymph  between   the 
>riosteum  and  the  bone,  which  is  not  at  first  purulent,  but  in  the  acuter 
MMrft  soon  becomes  so.'     This  is  accompanied  by  a  good  deal  of  pain,  heat, 
iisd  sweUing,  often  mistaken  for  acute  rheimiatism.     If  the  disease  is  acute 
-Ue  inflammatory  effusion  soon  softens  and  forms  a  large  abscess  surrounding 
'.tf  bone,  sometimes  over  its  whole  surface,  necessarily  depri\ing  it  of  its 
'itrition,  so  that  it  dies,  and  often  the  whole  shaft  thus  perishes  in  a  very 
'.ort  time.     The  articular  ends  are  usually  unaffected.* 

Tlie  treatment  of  this  formidable  affection  in  its  acutest  forms  must  be 
'  n*  energetic  and  decided.  A  free  incision  should  be  made  down  to  the  bone 
1^  '<K)n  as  suppuration  is  detected  ;  and  if  the  pain  and  tension  is  severe  it  is 
't-ll  to  do  this  even  though  the  presence  of  fluid  is  not  established.  The 
.'utieiit  must  be  supported  durmg  the  ensuing  fever  and  exliaustion,  a  sharp 
'atcii  must  be  kept  for  any  secondary  abscesses,  and  they  must  also  be  opened 
i^  <oon  as  they  occur.  If  the  bone  become  dead  it  is  desirable  to  remove  it 
>*  <K)n  as  practicable.  It  is  neither  necessary  nor  advisable  to  wait  in  such 
"4«f^  for  the  formation  of  the  periosteal  sheath.  I  have  removed  the  whole 
^^phvsis  of  the  tibia,'  and  in  another  case  several  inches  of  the  shaft  of  the 

'  ■*♦«•  a  cMie  io  my  eflny,  op.  cit.  p.  282,  footnote. 

'  Th«»  joint,  however,  does  not  always  escajw.  A  girl  aged  fifteen  was  admitted  into 
•jital  four  days  after  an  injury  with  great  swelling  of  the  forearm,  evidently  depending 

'*»#•  format ioD  of  matter.  A  grating  sensation,  perceive<l  on  rotating  the  hand,  together 
•  ' .  *he  history  of  the  accident,  led  to  the  Ijclief  that  fracture  had  occurred.  She  died  of 
v^iia;  tbrn  it  was  discovered  that  a  periosteal  aliocesi^,  extending  from  the  shaft  of  the 
'i'>  into  the  wriht-joint,  had  so  eroded  the  articular  cartilages  as  to  occasion  the  sensation 
•ivjiiitti.     There  was  no  fracture. 

*  Mr.  C.  Heftth  has  lately  pulilished  another  case  of  suhperiosteal  excision  of  the  whole 
v-if  n{  the  tibia. — *Clin.  Soc.  Trans.'  vol.  x.  p.  132.    And  I  have  recorded  an  interesting 


'■"^''  '        uJr'^?!"'^  bri^>,'*'*°««^  "'iL'' W»    „_ 
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the  anrgeon  of  diffuse  inflammation  in  the  soft   parts ;   in  fact,   the  two 
diseases  are  analogous  in  all  esBential  cliaraoters. 

The  symptoma  during  life  are  not  equally  familiar ;  nor  is  the  disease 
ofteD  distinctly  diagnosed,  except  in  the  case  of  amputations,  where  the  cut 
end  of  the  medullary  cavity  is  exposed  to  view.  In  such  cases,  if  the  medul- 
lar)' tissue  becomes  infiamed,  there  will  be  seen  sprouting  from  the  cut  end 
of  the  bone  a  Lwge  fungous  granulation,  in  which  specks  of  bone  can  be  re- 
cognised ;  but  in  other  instances,  where  the  medullary  cavity  cannot  be  ex- 
amined, we  must  endeavour  to  recognise  the  diaease  hy  its  general  symptoms. 
These  are  best  studied  in 
such  a  case  as  an  excision 
of  the  hip-joint  or  of  the 
knee,  where  the  cancellous 
interior'  of  the  bone  has 
been  laid  open,  but  the 
wound  is  buried  in  the 
soft  parts.  In  such  cases, 
in  the  acute  form  of  the 
disease,  the  symptoms  will 
much  resemble  those  of 
pytemia,  viz.  rigors  and 
acute  traumatic  fever,  but 
with  the  addition  of  more 
or  less  pain  in  the  part 
and  swelling  of  the  whole 
limb,  not  due  to  superficial 


in  the  case  from  which 
Figs.  188, 189  were  taken, 
phlebitis  is  developed  at 
the  same  time.  If  the  limb 
be  examined  by  a  free  in- 
cision down  to  the  bone, 
under  amesthesia,  which 
under  such  circumstances 
is  usually  justifiable,  it  will 
be  found  that  the  perios- 
-^n  of'stTcMrKc'i  FI0.1B9.  inflnmmatLonodhcfonoimi  tcum  has  receded  or  is 
Tsu     iniho«»n»  i.a«c.  receding  from  the  bone; 

Md  if  the  medullary  tissue  can  be  exposed  it  will  be  found  to  be  suppurating. 
■"'»,  in  the  acuter  cases  of  this  formidable  diaease  there  can  be  no  question 
''f  the  advisahility^in  l^t,  the  absolute  necessity — of  instant  amputation  of 
■J*  limb  above  the  inflamed  bone,  if  the  patient  is  to  have  any  chance  of  life, 
■  f  the  disease  has  a  great  affinity  with  pjiemia,  which  rapidly  follows  in  the 
^t*!  majority  of  cases,  if  they  survive  long  enough  for  the  symptoms  to 
'■^velop  themselves  completely.  Unfortunately  it  is  extremely  difficult  to 
'i-uiiguish  the  s}Tnptoms  at  the  outset,  and  in  many  cases  which  are  taken 
■■•T  mere  osteomyelitis  pyemia  has  really  commenced.' 

'  It  ianot  abMluleljDMeBrorythat  tho  meduIlBry  canal  itself  ahould  have  beta  wounded. 
.V,  dunbt  voonda  uf  that  canal  are  mors  dangeroiLs  thuD  tbose  ID  which  only  the  canculli  are 
■I'upItbI,  but  the  Utter  ma;  abo  be  followed  by  osloomye litis. 

'  TIi«  reailer  who  wiihea  to  follow  ap  thin  queiilion  of  re-amputAtion  in  cases  of  acute 
EE 


412  DISEASES  OF  THE   BONES. 

In  the  central  parts  of  the  spaces  so  formed  more  or  less  of  pus  will  be 
fonnd,  according  to  the  acuteness  of  the  action. 

Such  are  tlie  essential  phenomena  of  the  acute  stages  of  common  inflamma- 


tion of  bone.  Ax  this  subsiden,  and  as  the  inflammation  passes  from  the  Tfuvf\- 
iiitt,  ulcerative,  or  destructive,  to  the  condensiiij;.  ossifyiiiR,  or  reproductive 
stage,  tlie  celb  are  replaced  by  fibrous  tissue  in  nhicli  bone  is  deposited,  and 
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tliQ8  the  condition  known  as  sclerosis  is  reached.  But  in  most  cases  the 
chronic  inflammation  is  not  preceded  by  any  suppuration.  The  exact  pheno- 
mena of  chronic  inflammation  in  its  initial  stage  are  not  so  well  known,  from 
the  difficulty  of  meeting  with  it  in  that  condition,  but  it  may  be  fairly  inferred 
that  they  differ  in  no  essential  respect  from  those  above  described,  i.e.  that 
the  early  stage  consists  in  absorption  of  the  earthy  material  caused  by  the 
proliferation  of  the  cellular  elements  of  the  organic  framework  of  the  bone. 

To  this  early  softening  stage  of  ostitis  succeed  other  stages,  equally 
analogous  wnth  the  results  of  inflammation  in  soft  parts,  but  modified  by  the 
peculiar  condition  of  the  parts.  Thus  the  inflammatory  products  may  pass 
through  the  stage  of  fibrous  organisation  into  that  of  ossification,  and  so  new 
bone  be  produced,  just  as  it  is  in  the  union  of  fractures.  In  fact,  the  ordinary 
process  of  repair  of  fractures  is  that  of  *  first  intention '  in  union  of  wounds  of 
bone,  while  the  repair  of  compound  fractures  exhibits  the  process  of  union  by 
granulation.  Just  so  after  common  inflammation.  The  leucocytes  which 
have  been  effused  into  the  intervascular  spaces  of  the  bone  itself,  into  the 
cells  of  the  cancellous  tissue,  medullary  canal,  or  still  more  frequently  the 
iiitenral  between  the  periosteum  and  the  surface  of  the  bone,  become 
(leTeloped  first  into  fibrous  tissue,  and  next  (in  some  cases,  as  it  seems, 
almost  simultaneously)  the  earthy  constituents  of  the  bone  are  deposited  in 
this  tissae,  in  a  manner  similar  to  that  of  the  intermembranous  ossification. 

Chroiiic  uiflammation  of  bone  is  generally  the  result  of  one  of  three 
eaoses — syphilis,  rheumatism,  or  injury,  arranging  them  in  what  is  probably 
the  order  of  their  frequency.  It  is  usually  accompanied  by  a  considerable 
increase  in  the  density  of  the  bony  tissue,  so  that  the  thickness  of  the  com- 
pact wall  is  much  increased,  and  in  some  cases  the  whole  bone  is  converted 
into  compact  tissue — no  medullary  canal  being  perceptible — and  the  density  of 
this  inflammatory  compact  tissue  may  be  much  greater  than  that  of  normal 
Iwne — more  resembling  ivory.  The  length  of  the  bone  may  also  be  much 
increased,  as  in  simple  hypertrophy.  In  fact,  it  is  by  no  means  easy  to  say  in 
diseases  of  bones  where  simple  hypertrophy  ends  and  chronic  inflammation 
Iw^iins.  Sir  J.  Paget  has  recently  described  (*Med.-Chir.  Trans.'  vol.  Ix.)  a  Ostitis  de- 
Mn^ar  disease,  of  which  he  cites  five  cases,  three  fr-om  his  own  practice,  ^^'''"*^^- 
under  the  name  of  ostitis  deformans.  In  this  disease  the  long  bones  are 
chiefly  affected — becoming  hard,  heavy,  elongated  and  variously  deformed — the 
i^kull  was  also  implicated 'in  more  than  one  instance,  and  the  spine  was  in  two 
ca^es  curved  and  shortened.  It  is  curious  that  in  three  of  the  cases,  cancer 
attacked  some  part  of  the  skeleton.  In  Sir  J.  Paget's  first  case,  the  skull  was 
endently  enlarged  from  chronic  inflammation.  In  one  of  the  other  cases 
under  Dr.  Wilks's  care)  the  appearances  in  the  skull  were  more  those  of 
osteoporosis,  and  the  case  is  referred  to  under  the  head  of  hypertrophy  in 
Wilks  and  Moxon*s  '  Path.  Anat.'  2nd  ed.  p.  10.  This  singular  and  rare 
disease  appears  to  have  no  causal  connexion  with  any  known  diathesis,  such  as 
rheumatism,  struma,  or  syphilis ;  nor  has  the  treatment  adopted  had  any  influ- 
ence on  its  progress.  It  does  not  appear  to  be  usually  painful,  and  the  general 
health  has  been  perfect.  Dr.  Wilks's  patient  died  from  fixation  of  the  chest 
tluough  disease  of  the  ribs,  three  of  the  others  from  cancer ;  the  fifth  was 
living  when  last  heard  of.  Since  Sir  J.  Paget's  paper  appeared,  examples  of 
the  disease  have  been  seen  at  most  of  the  great  hospitals. 

We  know  how  sliglkt  a  stimulus  will  produce  ossification  on  the  deep  sur-  Periostitisi. 
face  of  the  periosteum,  which,  in  fact,  is  the  source  of  the  greater  part  of  the 
fOn)wth  of  the  bone ;  so  tliat,  as  M.  Oilier  has  shown,  the  periosteum  in 
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animalti,  eveu  vlien  traiisplanteil  into  other  parts  of  the  body  or  into  the 
bodies  of  other  animals,  will  produce  bone  from  its  deeper  surface.  This 
form  of  iiitlammation  is  called  Periostitis.  It  is  almost  always  associated 
with  more  or  less  inflammation  of  the  substance  of  the  bone  itself,  and 
ought  perhaps  only  to  be  regarded  as  one  of  the  forms  of  ostitis ;  yet  as  it  is 
always  spoken  of  as  a  separate  disease,  it  may  be  better  for  practical 
purposes  so  to  regard  it.  Periostitis  occurs  in  two  very  distinct  manners, 
viz.  the  common  or  elironic,  and  the  acute  or  diffnse  periostitis. 

The  former  is  a  very  common  affection ;  it  occurs  very  often  as  a  conse- 
quence of  syphilis,  and  when  limited  to  a  small  extent  of  surface  constitutes 
the  affection  called  Node,  from  the  lump  or 'knot'  (nodus)  which  it  produces 
on  the  surface  of  the  bone.  .  ~^ 
Nodes  are  most  common  on  the  '\'\-  'Wj 
most  superficial  bones,  as  the  ^  ., '.  J 
cranium, tibia,  clavicle,  itc.  They 
are  formed  of  thickened  and  in- 
flamed periosteum,  raised  up  and 
separated  from  the  surfece  of  the 
bone  by  more  or  less  fibrinoiis 
efEusion.  The  surface  of  the 
bone  is  also  probably  inflamed. 
Their  usual  causes  are  syphilis, 
rheumatism,  and  struma. 

The  symptoms  are  pain  in 
the  part,  increasing — as  all  other 
'rheumatic'  pains  are  apt  to  do 
— when  the  patient  be^is  to  get 
warm  in  bed,  swelling  and  ap- 
parent softening  of  the  affected 
bone,  which  is  really  due  to  fluid 
effused  over  it.  The  swelling  is 
usually  round  and  small,  like  a 
half- marble. 

If  left  alone  such  nodes  pur- 
sue one  of  three  courses — many 
are  absorbed,  i.e.  the  fluid  is 
absorbed    as  the   inflammation  '  '  " 

subsides  and  tlie  swelling  dis-  "'ml^mihil?u""llpulll,^  "'i "l">'>n.'h.-i'i?.i,'"nllM '» 
appears  ;  or  the  inflammatory  si!"jw!Stvil'.."j'i^'Jl!;^j;;;!.,',il7('™'' ',"  -"-M'"rv'.'i'  ii! 
efl'usion  ossiflen,  and  a  periosteal       ''■^'"■ 

thickening  of  the  bone  remauis  permanently ;  or,  finally,  suppuration  follows, 
and  an  ulcerating  carious  surface  is  exposed.  Syphilitic  no<les  occur  either 
in  the  secondary  or  tertiary  aUge,  and,  as  may  be  inferred  from  what  has 
been  said  on  pp.  891-2.  those  which  are  secondary  are  more  prone  to  reso- 
lution or  ossification,  while  the  tertiary  nodes,  like  otlier  gimimata,  are  more 
prone  to  suppuration  ajid  caries. 

The  treatment  of  no<les  consists  in  the  proper  remedies  for  the  general 
constitutional  state,  combined  with  counter- irritation.  lotlide  of  potassium  in 
mo<lerately  large  doses,  combined  with  opium,  certainly  seems  to  relieve  the 
pain  both  of  syiihilitic  and  rheumatic  nodes.  Five  grAis  of  the  iodide  three 
times  a  day  may  be  combined  with  10  or  20  drops  of  laudanum,  according  to 
the  severity  of  the  pain,  and  the  dose  may  be  raised  to  10  or  15  grains  of  the 
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salt  if  it  is  judged  necessary.  There  are  cases  where  the  formation  of  a  node, 
f^pecially  if  the  inflanunation  is  severe  and  suppuration  is  threatening,  is 
accompanied  with  so  great  pain  that  the  division  of  the  periosteum  hy  an 
ii)cision  reaching  from  one  side  of  the  swelUng  to  the  other  is  called  for,  and 
this  measure  often  gives  instant  and  permanent  relief.  The  ordinary  cases  of 
chronic  periostitis,'  so  called,  are  really  cases  of  inflammation  of  the  whole 
lin!ie»  in  which  there  is  more  or  less  deposit  on  its  surface,  which  may  be  per- 
rt-ptible  to  the  hand  during  life,  but  in  which  there  is  also  induration  and 
•hickening  {'sclerosis*)  of  the  whole  bone.  The  symptoms  are  wearing  pain, 
iieaviness  of  the  limb,  probably  some  increase  of  the  temperature,  little  if  any 
rnlnesd,  and  irregular  deposit  on  the  surface  of  the  bone. 

The  only  treatment  which  is  available  is  the  same  as  recommended  for 
:Ales;  but  it  seems  uncertain  whether  such  treatment  has  really  much  specific 
'?ect  on  the  disease,  though  rest  and  shelter  and  good  medical  supervision 
! ')  doubt  do  much  for  its  cure. 

Diflfuse  or  suppurative  periostitis,  leading  to  the  condition  known  as  acute  Diffuse 
>rio8t€al  abscess,  is  one  of  the  gravest  affections  of  bone,  frequently  producing  5Jc"?rperi 
a  i^eueral  pysemic  condition,  and  indeed  sometimes  itself  only  a  manifestation  o<t«ai 
'  ( ;'eneral  pyaemia.     Very  often,  however,  it  occurs  simply  as  a  result  of  local 
^jun%  and  is  perfectly  curable. 

It  ifl  an  affection  of  early  life,  much  more  common  about  puberty  than  at 
iiiy  other  age  ;  not  very  rare  at  earlier  periods  of  childhood,  but  hardly  seen 
'fifT  middle  age.  It  affects  more  often  the  long  bones,  and  especially  the  tibia 
-A  femur,  but  any  bone  may  be  the  subject  of  the  disease.  It  follows  usually 
'  I.  !»]i«;ht  injuries,  sometimes  from  no  known  cause,  and  in  these  latter  cases 
'lit  constitutional  affection  is  often  severe,  and  general  pyaemia  may  be  sus- 
."^ted.  The  disease  commences  by  the  effusion  of  lymph  between  the 
•-•riosteum  and  the  bone,  which  is  not  at  first  purulent,  but  in  the  acuter 
'i*^  soon  becomes  so.'  This  is  accompanied  by  a  good  deal  of  pain,  heat, 
•lA  swelling,  often  mistaken  for  acute  rheumatism.  If  the  disease  is  acute 
'>  infiammatory  effusion  soon  softens  and  forms  a  large  abscess  surrounding 
•U  bone,  sometimes  over  its  whole  surface,  necessarily  depriving  it  of  its 
itrition,  so  that  it  dies,  and  often  the  whole  shaft  thus  perishes  in  a  very 
•' "rt  time.     The  articular  ends  are  usually  unaffected.* 

Tlie  treatment  of  this  formidable  affection  in  its  acutest  forms  must  be 

♦^rr  energetic  and  decided.    A  free  incision  should  be  made  down  to  the  bone 

-  ^oon  as  suppuration  is  detected  ;  and  if  the  pain  and  tension  is  severe  it  is 

'^^il  to  do  this  even  though  the  presence  of  fluid  is  not  established.     The 

'^tient  must  be  supported  during  the  ensuing  fever  and  exhaustion,  a  sharp 

''itch  must  be  kept  for  any  secondary  abscesses,  and  they  must  also  be  opened 

*  '^0011  as  they  occur.     If  tlie  bone  become  dead  it  is  desirable  to  remove  it 

*  ^oon  as  practicable.  It  is  neither  necessary  nor  advisable  to  wait  in  such 
d^H  for  the  formation  of  the  periosteal  sheath.  I  have  removed  the  whole 
^fjihysis  of  the  tibia,'  and  in  another  case  several  inches  of  the  shaft  of  the 

'  ^re  a  cue  in  my  efloay,  op.  cit.  p.  282,  footnote. 

-  Thr  jf»int,  however,  does  not  always  e8ca|)e.     A  girl  aged  fifteen  waa  admitte<l  into 

-p*Al  fonr  days  after  an  injury  with  great  swellinp^  of  the  forearm,  evidently  depending 

■  •*>  furmatiun  of  matter.     A  grating  seniiution,  jKTceive*!  on  rotating  the  hand,  toother 

•  the  hiftory  of  the  accident,  led  to  the  l>olief  tbit  fnicture  had  occurred.     She  died  of 

•-mU ;  then  it  waif  discovered  that  a  periosteal  almcens,  extending  from  the  shaft  of  the 

*  -';•  into  the  wri«t-joint,  had  m  eroded  the  articular  cartilages  on  to  occasion  the  sensation 
-  'T*:\  itos.    There  waa  no  fracture. 

'  Mr.  C  Heath  has  lately  published  another  case  of  subperiosteal  excision  of  the  whole 
-J*  of  the  til^ia. — *Clin.  Soc.  Trans.'  vol.  x.  p.  132.     And  1  have  recorded  an  interesting 
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femur,  in  this  condition,  and  satie&ctory  regeneration  has  taken  place.  It  is 
to  be  recollected  that  young  persons  will  recover  in  conditions  which  in  after- 
hfe  would  he  hopeless.  I  have  even 
known  recovery  take  place  after  the 
occurrence  of  pyiemic  pericarditis ;  ao 
that  any  measure  which  can  give  an 
additional  chance  should  be  adopted, 
even  in  very  desperate  cases.  At  the 
same  time  no  such  active  treatment  is 
required  in  the  subacute  oases  where 
there  is  no  great  pain  or  tension  and  no 
constitutional  sj-mpathy.  Here  local 
depletion  and  iodide  of  potassium  will 
usually  lead  to  a  cure  without  suppu- 
ration. Before  quittiiig  the  subject  I 
would  notice  that  I  have  seen,  tolerably 
often,  the  diffused  swellin<;  of  subacute 
periostitis,  particularly  of  the  femur, 
mistaken  for  a  malignant  tumour.' 

^Vhen  the  inflammation  affects 
chiefly  or  entirely  the  medullary  cavity 
and  the  lining  membrane  of  the  can- 
celli  the  disease  is  called  osteomyelitis. 
It  is  an  affection  well  known  by  its 
post-mortem  appearances,  which  show 
in  the  first  stage  of  the  disease  the 
whole  medullary  membrane,  including 
in  some  cases  that  lining  the  cancelli, 
injected,  thickened,  sprinkled  here  and 
there  with  ecchymoses,  and  very  soon 
permeated  with  purulent  extravasa- 
tion. In  acute  osteomyelitis  the  dis- 
ease generally  proves  fatal  at  this  point. 
But  if  it  does  not  do  so.  or  if  the 
action  is  more  chronic,  the  matter 
must  make  its  way  to  tlie  exterior 
through  some  sinus,  the  interior  of 
the  bone  will  die  and  fonn  a  slough 
or  sequestrum,  the  compact  ti»«sue 
bein^  thickened  and  periosteal  deposit 
formed  on  the  surface,  or  the  whole 
thickness  of  the  bone  may  die  (Figs. 
100,  lUll.'     All  this  forcibly  1«mmds 

iiiw  in  uliich  llio  oiHT.iti.m  iriis  Kucoi-Kiful. 

rhuuKh  H  portion  of  the  Hhnft  mu  Ivft  ndher- 

ine  totho  upiH-Tei'iphywin,  anil  the  nnkle-joiiit 

mu  fnfly  o]wnixl  hy  Iho  »ui.|i  unit  ion.     *St.    pro. !»;.  Thr  fDllrr.lliiphji.l» 

GwrjEf's  Oir«iiilul  Ri-porti-.'  nil.  i.  p.  SOO,  1°  ■  «™  "'  •■■ui*  ri'"*" 

1  HolmeSB'tiurg.  TrMitrnt-ut  ofChiUren's       r(iJr"Z  ™ii^n».mMit" 
I>i»;  2inl  e.1.  p.  333. 

'  See  my  worlt  'On  the  Siir(rim!  Treat-  orifVt^ 
nipnt  of  Chiliiffn'*  !)!«*»«,■  2r.l  e.1.  p.  401,  rwJTPr 
fi>r  H  colnuml  iUiistmtion  uf  iht:  femur  after  IX'iT^ 
rhrunie  04iii>tnyv1itU.  haul.'  1: 
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the  Burgeon  of   diffuse  iaflammation  in  the  aott   parts ;    in  fact,   the  two 
diseases  ore  analogous  in  all  essential  characters. 

The  symptomB  during  life  are  not  equally  familiar ;  nor  is  the  disease 
often  distinctly  diagnosed,  except  in  the  case  of  amputations,  where  the  cut 
end  of  the  medullary  cavity  is  exposed  to  view.  In  such  cases,  if  the  medul- 
lary tisane  becomes  inflamed,  there  will  be  seen  sprouting  from  the  cut  end 
of  the  bone  a  large  fungous  granulation,  in  which  specks  of  bone  can  be  re- 
cognised ;  but  in  other  instances,  where  the  medullary  cavity  cannot  be  ex- 
unined,  we  must  endeavour  to  recognise  the  disease  by  its  general  symptoms. 
These  are  best  studied  in 
such  a  case  as  an  excision 
of  the  hip-joint  or  of  the 
knee,  where  the  cancellous 
interior '  of  the  bone  has 
been  laid  open,  but  the 
wound  is  buried  in  the 
soft  parts.  In  such  cases, 
in  the  acute  form  of  the 
disease,  the  symptoms  will 
much  resemble  those  of 
pycemia,  viz.  rigors  and 
acute  traumatic  fever,  but 
with  the  addition  of  more 
or  less  pain  in  the  part 
and  swelling  of  the  whole 
limb,  not  due  to  superficial 
oedema.  Sometimes,  as 
in  the  case  from  which 
Figa.  188, 189  were  taken, 
phlebitis  is  developed  at 
the  same  time.  If  the  limb 
be  examined  by  a  £cee  in- 
cision down  to  the  bone, 
under  aniesthesia,  which 
under  such  circumstances 
is  usually  justifiable,  it  will 
be  found  that  the  perios- 
iioiai  teum  has  receded  or  is 
receding  from  the  bone ; 
*nd  if  the  medullary  tissue  can  be  exposed  it  will  be  found  to  be  suppurating. 
Sow,  in  the  acuter  cases  of  this  formidable  disease  there  can  be  no  question 
nf  the  odvisabihty— in  fact,  the  absolute  necessity — of  instant  amputation  of 
Uie  limb  above  the  inflamed  bone,  if  the  patient  is  to  have  any  chance  of  life, 
for  the  disease  has  a  great  affinity  with  pysmia,  which  rapidly  follows  in  the 
great  nuyority  of  cases,  if  they  survive  long  enough  for  the  symptoms  to 
develop  themselves  completely.  Unfortunately  it  is  extremely  difficult  to 
distinguish  the  sj-mptoma  at  the  outset,  and  in  many  cases  which  are  taken 
for  mere  osteomyelitis  pyemia  has  really  commenced,* 

'  It  ia  Dot  al.Bolutsly  nccMsary  that  the  mediillBry  mnal  ilstlf  should  hayo  been  wounded. 
So  doubt  wonoda  i.f  that  canal  are  more  dnngcroiis  than  those  in  which  only  the  canooUi  are 
inToWed,  but  the  hitter  may  also  he  followed  by  oHtoomyclitis. 

•  Tlw  taider  who  wiihca  to  follow  up  this  question  of  re-am potAtion  in  caaos  of  acute 
EE 
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Chronic  ostoomyelitiB  is  more  common  than  the  acute  form,  or,  perhaps, 
is  only  more  commonly  recognised,  the  oBteomyehtis  being  passed  over  in 
acute  cases  as  only  one  (and  that  poesibly  an  nnrecognieed)  phenomenon  of 
pyemia.  It  causes  total  disorganisation  of  the  internal  part  of  the  bone, 
frequently  extending  through  its  entire  thickness,  and  ultimately  leading  to 
death  of  the  whole  shaft  for  a  variable  length.  Thus  are  produced  those  long 
tubular  sequestra  which  separate  from  the  femur  or  other  bones  after  amputa- 
tion (Fig.  190),  This  disease  requires  no  such  active  or  immediate  treatment 
as  acute  osteomyeUtis.  All  that  is  necessary  is  to  provide  for  the  free  esit  of 
discharges  and  wait  until  the  dead  bone  is  felt  to  be  loose,  or  until  the  lapse 
of  time  renders  it  probable  that  it  will  be  found  so.  Then  the  soft  parts  are 
to  be  freely  dissected  off 
the  end  of  the  bone,  and 
the  sequestrum  twisted 
out  with  a  pair  of  strong 
bone -forceps.' 

One  of  the  most  curi- 
ous local  results  of  osti- 
tis ia  the  formation  of  a 
chronic  abscess  in  the 
cancellous  tissue.  This 
occurs  most  often  in  the 
head  of  the  tibia — not 
unfrequentlyin  itslower 
end,  the  part  in  which 
it  was  first  discovered  by 
SirB.Brodie(Fig.  192) 
— or  in  the  lower  end  of 
the  femur.  It  has,  how- 
ever, also  been  noticed 
in  many  other  parts  of 
the  skdeton,  and  occa- 
sionally occupies  a  cir- 
cumscribed part  of  the 
medullary  cavity.  , 

The  symptoms  are 
obscure  and  the  diag- 
nosis is  formed  more  by 
their  persistence  and  by 
their  resisting  the  treat- 
ment which  usuaUy  re-  i»  •M'-L^.-wr- t 
lieves  rheumatic  pain  in  the  bone  than  by  any  striking  patho^iomonio  sign. 
There  is  constant  wearing  pain  referred  to  the  part,  with  little  or  no  external 


in  •  Surg.  l>ij,  of 
f  -ISth  T»t.  of  the 


i)«li«niyiU[is  fi)ll'>»inB  an  opfnitiim  OD  bone  ii  wfornil  lo  ; 
PntlH.li.uiral  ()lwiTvalionjj,'iip.  48-Ul ;  nnd  to  mrio  oliaeri-Bl  iur 
Chil.lii.KjU.'  2ii<i  1-1.  p.  336.  ami  -St.  (leorps  H^pitjil  It..i«rl«,' 

'  On  tliP  Mil.ji-cl  uf  osliKjniyilitis  u  |«iwr  by  Mr.  L..nfm 
'M«l.-(-hir.  TniiH.'  will  wvll  nyay  )>rru«al,  hAh  tu  n  rl.-HF  BUIi'tii.'nt  of  lh«  i>Tn<r<'>>n- 
of  IhtM;  two  foriiiM  of  iwleiinijvlitis  or  iliffuso  iuHiimnuilion  of  bon«  uccurriiip  nftir  jhuibLuI 
wounil-,  «n,l  us  n  (.r<>.,f  ..f  tlu-  Mico.-  .if  Ih..  eip.'Ctanl  luiilmpnt  in  th-  mil.l.T  f..rni. 

■  II  soi'ins  to  mo  Mt«  lo  n--iriet  tho  term  ' iHti-..i«roi)i» '  lo  Hic  n.'ti-iiiHiinimBti.ti 
hjTuTIn.ipliic  ciiiiiiiiun  ili'-triU-J  in  n  ouLpsf.jiii^nt  stctiooi  but  rho  word  i>  oftoo  u^J  t« 
ilt'BcrilfL'  lh«  rtsulis  of  iuflaiiinintiun  dIm. 
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inBuDmatioa,  perhaps  a  little  enlargement,  and  usually  some  local  tender- 
ness. Wben  the  abscess  hes  very  near  the  cavity  of  a  joint  the  inflammation 
may  be  propagated  to  the  joint,  giving  rise  to  occasional  attacks  of  synontis, 
ind  in  such  cases  there  is  considerable  risk  that  the  abscess  may  burst  into 
ihe  joint,  and  bo  lead,  in  all  probability,  to  the  loss  of  the  limb  or  joint 
(Fig.  193). 

The  abscess  is  almost  always  seated  superficially,  covered  by  little  more 
ihsa  the  cortical  part  of  the  bone  (which  perhaps  may  be  somewhat  thickened 
by  inflammation,  u  in  Fig.  194),  and  it  seems  to  be  due  in  most  cases  at  any 
rate  to  contusion  of  the  snr&ce.   In  a  striking  case  which  occurred  to  me  some 
reare  ago,  the  disease  dated  firom  a  contusion  by  spent  shot  received  at  the 
liittle  of  the  Alma,  more  than  fifteen  years  previously.     In  some  of  these 
cases  the  sbscess  contains  a  nodule  of  dead  bone,  and  it  seems  very  probable 
ibat  in  such  cases  a  portion  of  the  interior  of  the  bone  has  been  so  far  de- 
tached from  the  neighbouring  parts 
as  to  have   perished.      There  are, 
however,  many  cases  in  which  there 
has  been  no  injury  whatever,  and 
where  the  affection  must  be  attri- 
buted to   inflammation  of  a  rheu- 
matic nature,  the  result  of  cold.' 
The  pus  may  remain  encysted  in 
the  covity  for  a  very  long  period, 
possibly  for  the  whole  of  hfe,  since 
one  of  the  earliest  effects  of  the 
inflammation  is  to  produce  harden- 
ing ('  sclerosis ')  of  the  bony  walls 
of  the  cavity.    But  in  other  cases 
it  does  slowly  make  its  way  either 
to  the  cutaneous  or  the  articular  sur- 
bce  (Fig.  199),  and  I  have  known 
a  case  in  which  on  turning  down 
the  periosteum  a  small  opening  was 
perceived  leading  into  the  abscess. 
It  is  of   great    importance  to 
diagnose  this  affection  with  at  any 
'a  Bi5!.*lK^  "^t^  such  an  approach  toward  cer- 
■  tainty  as  will  justify  the  surgeon 
in  applj-ing   the  trephine.     When 
'.':«  the  abscess  has  been  opened  the  pain  will  cease,  the  carity  slowly 
'ill  Dp,  and  the  patient  be  restored  to  perfect  health.    Mr.  Carr  Jackson 
p.  cit.l  justly  relies   principally  on   the   severity,  the  continuance,  and 
u.«  paroxysmal  character  of  the  pain,  and  on  the  localised  tenderness, 
='meiimefi  referred  to  a  single  definite  spot,  pressure  on  which  gives  rise  to 
'■''-  most  agonising  sensation.     It  must  be  admitted,  however,  that  the 
i  .i!,'noais  is  not  easy.     Sir  B,  Brodie  relates  a  case  in  which  he  applied  the 
(-'"[ibine  and  found  no  pus  ;  Mr.  C.  Jackson  recorded  a  similar  instance,  and 
'  ■■*  lately  occurred  in  my  own  practice.    In  all  these  cases  it  is  true  that  the 
'''{--ration  did  good,  and  it  may  be  conjectured  either,  as  Mr.  Jackson  seems 
'■0  think,  that  there  was  a  minute  quantity  of  pus,  which  was  not  seen  at 
'  S...  ibe  third  case  id  Mr.  Curr  Jaclieon's  pniiipbUt,  'On  Circumscrilfd  Abacoss  of 


L  GtOTget  B«plta]  UaudtD,  Scr.  U.  Ho.  tt>. 
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the  operation,  but  the  evacuation  of  which  relieved  the  pain,  or  that  the 
relief  was  due  to  the  inciaion  of  the  tense  and  indurated  periosteum  and 
shell  of  the  bone.  In  such  cases,  however,  there  has  been,  at  any  rate, 
ostitis,  and  the  treatment  by  incision  is  a  rational  one  whether  necessary  or 
no.  But  there  can  be  no  doubt  that,  in  many  instances,  the  mistake  has 
been  made  of  taking  what  is  merely  a  neuralgic  or  hysterical  affection  for 
abscess  of  bone.  Therefore  the  greatest  care  should  be  taken  by  the 
Burgeon  to  assure  himself  of  the  reaUty  of  organic  lesion,  or  at  least  to 
have  the  strangest  evidence  of  it  before  undertaking  an  operation  which  is 
certainly  serious,  though  not  often  Tatal.  The  operation  is  a  simple  one. 
The  surgeon,  as  Mr,  Jackson  recommends,  would  do  well  to  mark  out  on  the 
skin  previously  the  precise  spot  to  which  the  pain  or  tenderness  is  referred. 
The  patient  being  fiilly  narcotised,  a  crucial  incision  should  be  made  down 
to  the  bone,  the  periosteum  turned  down  by  a  similar  crucial  incision, 
and  the  trephine  applied  to  the  spot  marked.    If  no  pus  be  found  it  is  well 


to  perforate  the  walls  of  the  trepbine-hole  in  various  directions  with  a  brad- 
awl or  small  chisel,  in  order  to  sec  whether  the  matter  may  be  situated  in 
the  immediote  neighbourhood.  This  was  the  case  in  the  patient  from  whom 
Fig.  lOj  was  taken.  The  trephine  has  been  applied  close  to  the  collection 
of  matter,  but  the  latter  was  not  opened,  and  the  patient  remained  unrelieved 
till  his  death.* 

'  I  wdilM  Ihtb  Like  tliL-  op]>urtunity  uf  refi^rring  tha  reiMler,  on  the  Hiilyixi  of 
tbc-w  al"ci— !■>  fi>rniiii|i  iiwir  thu  juiiils  in  chiWliood,  to  aa  intrnT-tiii);  pnpi-r  l.j-  Mr.  T, 
Smith,  '  Oa  the  .4ciil>'  Arthritis  nt  Inrjitili,'  in  the  10th  toL  at  the  'fit.  Biirtholom««'> 
Hosfitnl  R<-]>oHr<.'    The  fulji'Ct  vill  Im  ruaiimed  iu  the  oexl  Chiipt«r. 

*  Or  [iuf«-il'ly  till  thp  Uuili  whh  aniputnliKl.  In  the  hospilnl  c»Inlii);ue  il  in  snid  th.il  '  Ihe 
P&tipQt  diitl  soiiii.  Hliiirt  liiiioiirtiinriiriK  nuJ  thu  abxivsii  was  theu  1)i>lMrl:^'■l.'  Yit  SirB. 
Bnidieiillniii'sa,.  roll<iuMuntieiii<;t1yMmil;iraL«,nndMr.CniTJ»i;kw)n  mj-r.  rhul  this  |>npi- 
Wtiou  i.H  takpa  fruiii  tli^it  oise:  '  A  very  fipirioiipod  hospital  sorgeoD  spplii-d  Uip  trrphine  for 
a  Buppni>e<l  ahKCiw  id  the  heml  of  thi'  liliiii.  No  ulisceeB,  boirerer,  wiw  dismveml,  nnd  m  cod- 
aequeocu  the  limb  wiu  amputiilrvl.  On  Ihe  parla  Wing  oiaiainnl  nftcrwurils  the  nl>MN»a  ■wmt 
diiicoyuroil  at  H  siiiiill  diitiinft.'  from  llio  porfonilion  nia.lo  in  the  opiTation,  and  it  m»  phiin 
thnt  the  rvuiuvikl  of  a  snuiU  portion  nioru  of  the  bona  would  have  prvserTcd  tha  palii-nt'a 
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The  figure  illastrates  almost  every  point  in  the  surgery  of  the  disease — 
the  small  cavity  in  the  head  of  the  bone,  lined  (as  these  abscesses  almost 
always  are)  by  a  very  definite  pyogenic  membrane,  the  slight  tumefaction  of 
the  bone  caused  by  the  thickening  of  its  periosteum,  the  induration  of  the 
bone  around,  and  the  tendency  which  the  matter  has  to  make  its  way,  how- 
ever slowly,  to  the  surface,  for  all  the  bone  which  covered  the  matter  has  been 
removed  at  one  point,  and  the  wall  is  formed  by  the  thickened  periosteum 
only. 


The  term '  caries '  is  used  in  the  context  as  being  synonymous  with  '  ulcera-  CaiieB. 

lion  of  bone,*  just  as  necrosis  is  used  as  synonymous  with  gangrene  of  bone. 

Some  pathologists  make  a  difference  between  carious  ulceration  and  healthy 

ulceration  of  bone,  and  in  the  writings  of 
these  authors  the  term  is  used  in  the  same 
sense  as  we  use  '  strumous  caries.'* 

Caries  is  the  stage  which  succeeds  to  the 
softening  stage  of  ostitis,^  when  the  inflam- 
matory process  pursues  its  course  towards 
disintegration  instead  of  being  arrested  and 
repaired,  in  which  case  it  is  followed  by  con- 
densation, or  sclerosis.  The  inflammatory 
exudation  breaks  down  into  pus,  the  connec- 
tion between  the  solid  particles  of  the  bone 
and  their  fibrous  stroma  is  dissolved,  and 
the  bony  particles  are  removed  in  impercep- 
tible portions  in  the  discharge.  When  the 
disease  occurs  on  the  surface  of  the  bone 
the  periosteum  will  be  found  to  be  thick, 
and  loosened  from  the  bone;  in  the  more 
advanced  stage  of  the  disease  it  is  converted 

fw.  iw.  The  head  Hd^^per  part  of  the  ^^  ^  viUous  mass  of  a  pink  colour  resem- 
I^^be'he^T^SiVSSdirAl^  bling  a  mass  Of  granulations.  When  this  is 
A  tnasrene  fracture  of  the  shaft  of  the  raised  fi-om  the  bonc  the  latter  will  be  found 

I'Ae  has  taken  place  immediately  below 

t-ie  hoA.   Below  the  part  where  the   excavatod  into  pit 8,  into  which  this  granula- 

» i^ft  odf  the  boBe  has  been  broken  a  con-     ....  ■,.  ■,  ••    .••  •.      ii 

»id»nble  amount  of  new  bone  is  thrown    tlOn-tlSSUC    OipS,   and    arOUnd  these  pitS  the 

m%ltl^  which  are  only  sughtiydiapiiwed]  bono   is  softened  and  rarefied  by  inflam- 

l?..'a^'SSSSSiSi"SlX"i^.a  ™«tio°-    Other  neighbouring  parts  of  the 
^'^**-  bone  may,  on  the  contrary,  be  enlarged  and 

bardened,  the  inflammation  there  having  shown  itself  in  the  reproductive 
fcnn.  Most  of  these  points  are  illustrated  by  the  accompanying  engraving, 
which  shows  the  deep  pits  worn  into'  the  tissue  of  the  bone,  the  change  of 
shape  of  the  head,  the  attenuation  of  the  shaft,  so  that  it  has  given  way  at 
one  part,  and  the  attempt  at  reproduction  or  consolidating  inflammation  in 
the  neighbourhood  of  this  injury. 

Strumous  caries  differs  from  ordinary  caries  less  in  essentials  than  in 
degree ;  there  is  more  softening,  less  attempt  at  repair,  more  extensive  disin- 

'  The  Boftening  stage  of  ostitis  itself  is  what  the  German  pathologists  sometimes  intend 
^'J  the  term  'caries/  so  that  a  bone  in  the  condition  shown  by  Fig.  184,  on  p.  412,  would  in 
the  UagQage  of  Virchow  and  VoUunann  be  called  an  instance  of  '  caries  sicca.'  Billroth 
n<w  the  term  *  caries '  or  *  ostitis,  fungosa '  or  *  granulosa  '  indiscriminately  to  de8cril>e  this 
^-/Qfiition.  The  objection  to  the  term  '  caries  sicca '  is  obvious.  Pus  has  not  formed ;  but 
•a  th«  great  majority  of  instances  it  will  form-- while  the  term  'sicca*  seems  to  imply  the 
C'Dtraiy.    I  cannot  see  the  use  of  multiplying  these  lumbering  dog-Latin  words. 
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tegration  of  the  neighbouring  bone.  In  some  cases  there  is  a  distinct  deposit 
of  tubercle  in  the  cancellous  tissue,  but  this,  I  think,  is  not  common  ;  the 
cheesy  masses  which  are  seen  sometimes  in  the  head  of  the  tibia,  the  bones 
of  the  tarsus,  the  vertebrae,  and  other  large  porous  bones,  are  regarded  with 
more  probability,  I  think,  by  some  of  the  best  pathologists  as  collections  of 
lymph  or  inspissated  pus.  I  ought  to  add,  however,  that  much  difference  of 
opinion  prevails  on  this  subject. 

The  symptoms  of  caries  are  merely  those  of  inflammation  of  bone  with 
an  abscess  or  sinus  leading  down  to  exposed,  softened,  rough  bone,  which 
bleeds  readily  under  the  touch  of  the  probe.  The  discharge  has  sometimes 
the  foetid  offensive  smell  of  putrefying  bone,  but  by  no  means  always.  The 
chemical  character  of  the  discharge  is  said  in  some  cases  to  assist  in  the 
diagnosis  by  showing  a  larger  quantity  of  phosphate  of  lime  than  is  contained 
in  matter  derived  from  soft  parts ;  ^  but  if  these  observations  be  allowed  to 
be  correct,  the  fact  is  hardly  clear  enough  to  afford  a  basis  for  satisfactory 
diagnosis.  Indeed,  in  deep-seated  caries  the  diagnosis  is  often  only  inferential ; 
i.e.  no  other  cause  can  be  assigned  for  the  persistence  of  discharge,  with 
perhaps  some  pain  or  symptoms  of  inflammation  around  the  bone.  Often, 
also,  the  prominence  of  the  granulations  around  the  opening  of  a  sinus  gives 
indication  of  the  presence  of  an  abiding  source  of  irritation  below,  which, 
if  not  a  foreign  body,  can  hardly  be  anything  except  a  piece  of  dead  or 
diseased  bone. 

Healthy  ulceration  of  bone  is  constantly  repaired,  and  even  in  strumous 
ulceration  repair  may  occur  when  the  disease  is  not  too  extensive.  The 
ulceration  gives  place  to  condensing  inflammation  ;  the  bones,  if  more  than 
one  is  affected  (as  in  the  spine  and  tarsus),  grow  together  by  bony  ankylosis ; 
new  bone  is  thrown  out  to  defend  and  support  weak  parts,  and  there  results 
a  hard,  irregular  mass  of  bone,  often  much  more  solid  than  the  parts  which 
it  has  replaced. 

This  is  well  illustrated  in  the  repair  of  caries  of  the  spine,  leading  to 
angular  curvature. 

The  treatment  of  caries  must  often  be  expectant  merely,  as  in  the  instance 
just  given  of  carious  spine,  where  no  application  to  the  ulcerated  surface  is 
possible,  and  many  good  surgeons  are  inclined  to  believe  that  the  expectant 
treatment  is  tlie  best  in  almost  all  cases,  whatever  the  situation  of  the  disease. 
However,  it  is  undeniably  tedious,  and  either  the  urgency  of  tlie  patient  or 
the  impatience  of  the  surgeon  often  leads  him  to  endeavour  to  accelerate 
matters  ;  and  this  is  the  more  reasonable  in  cases  where  neighbouring  parts 
may  be  involved  in  the  progress  of  the  disease,  as  in  the  case  of  diseased  bone 
in  tlie  tarsus,  where  the  disease,  if  not  early  treated,  may  very  probably 
extend  from  one  bone  to  another  till  the  whole  foot  is  incurably  diseased. 

The  methods  of  local  treatment  are  various.  The  most  common  one  is 
to  expose  the  diseased  bone  and  to  remove  as  much  as  is  found  to  be  diseased 
with  the  chisel,  gouge,  or  some  other  cutting  instrument,  imtil  a  surface  of 
bone  is  reached  sufllciently  healthy  to  take  on  reparative  action  ;  and  this 
plan  is  often  successful,  particularly  when  the  ulceration  is  of  a  healthy 
nature,  as  in  that  which  follows  on  accidental  injuries.  But  it  is  liable  to 
the  danger  of  extending  the  disease  instead  of  stopping  it,  by  the  iue>i table 
contusion  and  crushing  of  the  portion  of  bone  left  behind.  M.  Bedillot  has 
proposed  a  method,  to  which  he  gives  the  name  of  *  ^videment  des  os,'  by  which 
the  whole  mflamed  and  softened  bone  is  to  be  gouged  out  from  its  periosteal 

*  Bran»bjr  Cooper's  'Lectures  on  Surgery.'     Barwell,  'Dis.  of  Joint*,*  Ist  ed.  p,  238. 
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sheath,  leaving  nothing  but  the  soft  parts  from  which  the  bone  is  to  be  repro- 
duced. I  have  no  experience  of  this  method,  believing  the  total  extirpation 
of  bones  which  are  so  completely  disintegrated  as  to  require  such  a  plan  of 
treatment  to  be  preferable.  Most  of  the  excisions  of  joints  and  resections  of 
bones  which  are  performed  are  necessitated  by  caries  of  the  bones  which  has 
entirely  destroyed  the  utility  of  the  part ;  but  before  so  grave  a  step  is  taken 
it  is  desirable  to  try  all  appropriate  means  of  local  treatment.  In  aid  of  the 
treatment  by  rest  (or  the  expectant  treatment)  various  local  applications  are 
in  use  for  removing  the  ulcerated  bone  and  exposing  sound  tissue  by  a  process 
less  dangerous  than  gouging  to  the  integrity  of  the  bone  left  behind.  The 
most  successful  of  these  is,  I  think,  the  application  of  sulphuric  acid,  after 
the  manner  described  by  Mr.  Pollock,  in  the  *  Lancet,'  May  28,  1870.  The 
carious  bone  being  thoroughly  exposed  by  incision  or  removal  of  the  soft  parts 
which  cover  it,  a  solution  of  equal  parts  of  sulphuric  acid  and  water  is  applied 
to  it  with  a  glass  brush,  or  a  lotion  of  five  or  six  parts  of  water  to  one  of  the 
strong  acid  is  kept  in  constant  contact  with  the  bone  by  impregnating  a  piece 
of  Unt  with  it  and  pushing  it  down  to  the  diseased  part.  The  former  plan 
is  the  more  efficient  when  the  carious  surface  is  superficial.  The  strength 
of  the  acid  is  gradually  raised  till  at  length  it  is  applied  pure.  As  the  dis- 
eased bone  is  dissolved  out  healthy  granulations  spring  up  here  and  there 
till  the  whole  surface  seems  healthy,  when  it  may  be  left  to  heal. 

Dr.  Kirkpatrick  ^  effects  the  same  object  by  the  caustic  action  of  Vienna 
paste  ^potassa  cum  calce).  He  destroys  the  soft  parts  with  this  paste  till  a 
large  funnel-shaped  opening  is  left,  leading  down  to  the  bone,  which  is  then 
to  be  perforated  with  a  strong  knife,  chisel,  or  trephine,  and  into  these  per- 
forations the  caustic  is  to  be  introduced.  As  the  bone  which  is  thus  de- 
stroyed and  cauterised  comes  away,  the  parts  around  are  consolidated  by 
healthy  inflammation.  This  plan  is  more  easily  applied  to  deep-seated  caries 
than  the  sulphuric  acid  treatment,  but  is  otherwise,  as  far  as  I  have  seen,  less 
saccessful. 

Other  local  applications  are  the  actual  cautery,  which,  however,  can  only 
be  used  in  rare  cases  in  which  the  whole  carious  surface  is  exposed,  and  seems 
to  me  less  energetic  and  penetrating  than  the  acid — the  injection  of  iodine, 
mnch  recommended  at  one  time  but  now  fallen  into  deserved  disrepute,  and 
injections  of  dilute  mineral  acid,  which,  however,  are  superseded  by  the  more 
methodical  use  of  the  strong  acid.  Solutions  of  iodoform  are  now  employed, 
and  it  is  said  with  some  success.^ 

I  need  only  refer  here  in  the  most  cursory  manner  to  cases  in  which  the  Phagedae- 
inflamed  bone  is  removed  with  great  rapidity.    Mr.  Stanley  ^  describes  tliis  ^on^of^'"" 
under  the  name  of  *  phagedenic  ulceration  of  bone,'  likening  it  to  the  pha-  bone. 
gedflsna  of  the  soft  parts ;  but  Mr.  Stanley's  cases  appear  to  have  been  in- 
stances of  epithelioma  or  rodent  ulcer.     Mr.  Caesar  Hawkins  ^  has  recorded 
two  striking  cases  of  extensive  destruction  of  the  bones  of  the  head,  accom- 
panied, in  one  instance  by  suppuration,  in  the  other  not,  which  shows  how 

>  •  Dub.  Quart.  Journal.'     *  New  Syd.  Soc.  Bien.  Rep.'  1867-S,  p.  259. 

'  I  ought  poAsibly  to  mention  that  Hueter  uses  injections  of  dilute  carbolic  acid  into  the 
Mne«  themsclvefi,  by  means  of  a  perforatetl  trocar  driven  into  their  suljstance,  in  cages  of 
aaramed  osteomyelitis,  especially  when  believed  to  be  tubercular.  I  have  tried  this  plan  once, 
bat  unsuccessfully. 

'  *  Diseases  of  the  Bones/  p.  65. 

•  •ilcd.-Chir.  Trans.'  vol.  xxxiz.  'Contributions  to  Pathology  and  Surgery,'  vol.  i. 
p.  349. 
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rapid  sometimes  is  the  absorption  of  inflamed  bone.    But  the  cases  of  this 
disease  are  so  rare  that  I  must  content  myself  with  this  brief  mention  of  it. 

XecTosis.  Necrosis,  or  the  total  death  of  a  considerable  portion  of  bone,  is  distin- 

guished from  caries,  or  the  ulceration  of  the  bone  and  its  disintegration  in  in- 
visible molecules,  just  as  the  gangrene  or  death  of  a  visible  portion  of  the 
soft  tissues  is  distinguished  from  ulceration,  or  '  molecular  gangrene.'  The 
phenomena  of  necrosis,  also,  are  strictly  analogous  to  those  of  gangrene.  It 
may  be  produced,  as  gangrene  is,  either  by  inflammation  or  by  loss  of  blood- 
supply  or  by  chemical  disintegration  of  the  tissues ;  but  in  the  bones  in- 
flammation is  a  far  more  common  precursor  of  necrosis  than  it  is  in  soft 
parts ;  in  fact,  the  cases  where  necrosis  does  not  depend  on  inflammation  are 
only  exceptional,  while  in  the  soft  parts,  though  inflammation  usually  bears 
its  part  in  inducing  gangrene,  yet  other  causes  almost  always  co-operate. 
The  reason  of  this  is  obvious :  the  soft  parts  easily  accommodate  themselves 
to  the  enlargement  of  the  vessels  and  to  the  intervascular  effusions  which  are 
necessary  accompaniments  of  inflammation,  whilst  in  the  bones  the  vessels 
are  confined  in  rigid  canals ;  and  any  such  attempt  at  expansion  being  checked 
at  once,  the  circulation  comes  to  a  standstill.  The  dead  bone  then  turns 
white  (unless  it  is  exposed  to  the  air  and  bathed  in  the  products  of  putre- 
faction, when  it  may  be  perfectly  black) ;  if  cut  into  it  will  not  bleed ;  the 
periosteum  and  soft  parts  recede  from  it,  leaving  its  surface  smooth,  hard, 
and  ringing  when  struck ;  the  Mxing  bone  in  the  neighbourhood  becomes  in- 
flamed, leading  to  condensation  of  its  tissue  for  some  distance,  and  to  perios- 
teal deposit,  both  on  the  surface  of  the  living  bone  and  especially  over  the 
dead  bone,  so  that  the  dead  bone  is  roofed  in  or  invaginated  (as  tlie  technical 
term  is)  by  a  cover  or  sheath  of  living  periosteal  bone.  While  this  is  going 
on  the  irritation  of  the  dead  bone  sets  up  uiflammation  in  all  the  parts  with 
which  it  is  in  contact,  viz.  the  living  bone  and  the  deep  surface  of  the  peri- 
osteum. The  pus  so  furnished  finds  its  way  to  the  surface  through  the 
sheath  of  new  bone,  which  thus  is  interrupted  by  holes  or  sinuses,  through 
which  the  pus  burrows  to  the  surface  of  the  body.  These  sinuses  are  techni- 
cally called  cloacce,  and  the  piece  of  invaginated  dead  bone  thus  sequestrated 
from  the  soft  parts  is  called  a  sequestrum.  When  the  periosteum  is  destroyed 
there  is  usually  no  sheath,  though  it  is  possible  that  new  bone  may  be  pro- 
duced by  the  soft  parts.  This,  however,  is  a  far  slower  and  more  imperfect 
process.  When  there  is  no  sheath  and  the  dead  bone  is  exposed  on  the  sur- 
face the  process  of  separation  and  the  piece  of  dead  bone  which  separates  are 
both  described  by  the  name  of  exfoliation.  As  the  inflammation  proceeds  it 
digs  a  trench  around  the  dead  bone  by  a  line  of  demarcation,  as  in  the  soft 
parts,  and  thus  the  sequestrum  becomes  loose  in  its  ca^ity,  and  if  the  cloacie 
are  large  enough  it  may  escape  through  one  of  them.  But  this  rarely 
happens,  and  for  the  most  part  it  is  necessary  to  enlarge  the  opening  of  the 
cloaca  before  the  sequestrum  can  be  removed. 

This  description  applies  to  necrosis  of  the  superficial  part  of  the  bono, 
and  this  is  by  far  the  most  common  situation.  Central  necrosis,  however, 
is  occasionally,  tliough  not  very  frequently,  met  with,  as  the  result  of  inflam- 
mation of  the  medullary  tissue » possibly  caused  by  contusion  of  the  substance 
of  the  bone.  The  symptoms  are  very  obscure,  and  are,  in  fact,  usually  merged 
in  those  of  chronic  abscess  ;  since  the  resulting  inflammation,  supposing  the 
affection  to  be  seated  in  a  part  such  as  the  head  of  the  tibia  (where  there  is 
abundance  of  cancellous  tissue),  will  set  up  suppuration  around  the  dead  bone. 
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In  tlie  shafts  of  the  long  bones  the  same  thing  may  occur.  The  pus  will  become 
diffused  among  the  meahea  of  the  medullary  tissue,  and  the  disease  has  been 
known  to  be  many  years  in  progress  before  the  dead  bone  has  become  loose.* 

Suppuration  may  be  long  delayed  in  cases 
in  which  the  necrosis  ia  the  result  of  chronic 
ostitia — '  for  months  and  possibly  even  years ' 
— and  in  such  caaes  tiiere  is  considerable  re- 
semblance to  malignant  disease,  especially  as 
spontaneous  fracture  may  occur.  In  these  cases 
the  necrosis  attacks  the  substance  rather  than 
the  surface  of  a  hone,  and  the  new  boue  which 
will  ultimately  invaginate  the  sequestru 
furnished  by  the  endosteum  as  well  as  the 
periosteum.  The  reader  is  referred  to  an  in- 
teresting paper  in  vol.  Ix.  of  the  '  Med.-Chir. 
Trans.,'  by  Mr.  Morrant  Baker  on  '  Necrosis 
without  Suppuration 

The  bones  most  subject  to  necrosis  are  those 
which  are  most  exposed  to  the  vanous  causes 
of  inflammation,  of  which  syphihs  struma  and 
local  violence  are  the  commonest  Hence  the 
superficial  bones  are  found  affected  more  com 
monly  than  those  which  ate  further  removed 
from  participation  m  the  various  affections  of 
the  sur&ce.  The  cranium  the  tibia  the  cla 
ricle,  the  bones  of  the  forearm  and  hand  are 
moat  commonly  the  subjects  of  the  affection 
but  it  is  by  no  means  uncommon  m  the  femur 
or  humerus.  The  denudation  of  the  bone  by 
destruction  of  its  penosteum  is  very  frequently 
followed  by  necrosis  but  not  alwajs  smce 
the  exposed  bone  may  de^^e  sufBcient  nntn 
meut  from  the  neighbourmg  parts  of  the  bone 


m.  IW.    Nrcmii  ot 


mni  to  some  extent  from  the  neighbouring  soft  parts,  to  preser\'e  ita  vitality. 
Thus  after  a  severe  scalp-wound  large  portions  of  expoBed  bone  may  be 
Been  to  become  gradually  vascular,  small  granulations  springing  from  the 

'  In  the  Muiwnm  of  St.  BBrtholoraeT'B  HoBpitfll,  Sor.  i.  No.  176,  ia  a  specimen  of  a  femui- 
rcmoTCil  bj  AnpuUtioD,  in  wbich  there  waa  a  fmnll  uecrasoil  portion  of  tliu  itiniT  layciK  of 
(be  mnlulhTy  atTilj.  The  bone  had  not  BViHinitc<l,  tbuiigh  the  disease  luid  lifcn  in  progrew 
for  ihirty-flTe  jean. 


426 


DISEASES  OF  THE  BONES. 


Acate 
necToaifl. 


Treatment 
of  necrosis. 


surfiEkce  here  and  there,  and  ultimately  forming  a  cicatrix  by  which  the 
whole  is  covered,  without  any  visible  exfoliation.  And  in  the  bones  of  the 
fiace  large  denudations  of  the  periosteum  are  perfectly  compatible  with  the 
regular  nutrition  of  the  bone.  Thus,  in  the  operation  for  cleft  of  the  hard 
palate,  tlie  surgeon  denudes  the  bones  of  their  periosteum,  without  any  appre- 
hension whatever  of  necrosis.  But  in  bones  which  are  less  vascular  than 
those  of  the  head  and  face,  or  in  bad  conditions  of  health,  or  where  the  de- 
nudation is  very  extensive,  the  outer  table  of  the  bone  will  usually  exfoliate, 
though  not  to  so  great  an  extent  as  would 
at  first  appear  probable.  The  soft  parts 
almost  always  adhere  around  the  edges  of 
the  wound  to  some  extent,  and  preserve  the 
life  of  tlie  circumferential  portions. 

Necrosis  sometimes  occurs  with  almost 
as  much  rapidity  as  gangrene  of  the  soft 
parts,  and  then  the  constitutional  disturb- 
ance may  be  great,  and  pytemia  is  very  likely 
to  ensue.  I  have  spoken  of  this  in  connec- 
tion with  diffuse  or  acute  periostitis,  which 
is  the  common  cause  of  acute  necrosis.  The 
next  most  common  cause  is  destruction  of 
the  periosteum  and  injury  to  the  surface  of 
the  bone,  either  by  contusions,  chemical 
injuries,  or  fire.  But  there  are  rare  cases  in 
which  acute  necrosis  ensues  from  obscure 
causes,  and  without  any  visible  affection  of 
the  periosteum  or  medullary  membrane,  of 
which  I  have  related  a  striking  instance  in 
the  essay  already  referred  to  in  the  *  System 
of  Surgery  *  (p.  802).  Such  cases  must  be 
treated  in  the  same  way  as  those  of  acute 
periostitis. 

The  treatment  of  necrosis  is,  as  a  general 
rule,  to  wait  until  the  bone  is  loose  and  then 
to  remove  it.  In  the  case  of  an  exfoliation 
nothing  more  is  necessary  than  to  lift  out 
the  loose  portion  by  putting  an  elevator 
beneath  its  edge  and  extract  it  with  a  pair 
of  forceps.  Very  often  when  the  soft  parts 
lock-in  the  exfoliation  it  becomes  necessary 
to  cut  the  loose  part  across  in  order  to 
remove  it  piecemeal,  and  this  is  effected 
by  a  pair  of  cutting  forceps  or  bone- scissors. 
But  under  certain  circumstances  this  usually  simple  operation  becomes  a 
very  complicated,  difficult,  and  dangerous  proceeding.  The  most  familiar 
instance  is  in  that  necrosis  of  the  popUteal  space  of  the  femur  which  occurs 
so  often,  and  in  which,  for  some  not  very  obvious  reason,  there  is  rarely,  if 
ever,  any  periosteal  sheath,  so  that  the  exfoliated  bone  lies  close  under  tlie 
popliteal  artery,  and  may  easily  wound  it,  as  happened  to  a  young  man  the 
subject  of  this  affection,  who  in  dancing  ran  the  loose  splinter  of  bone  into  the 
popliteal  artery  and  bled  to  death.'   The  same  accident  may  occur  in  removing 

'  Byrr>n,  in  '  McnL-Chir.  Rev.*  vol.  xxiv.  p.  2.)9.    Jacob,  *  Di»s.  Med.  Chir.  tic  .\Dcur/ 
VaIxti.  1814. 
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Bxtonsivc  ulreratfon  of  th<»  tibi» 
and  fibula,  with  neonisi*.  IJ«»tJ»  Tioiu^  nn 
much  thirkeno<l  by  InllAniiuation.  an«l 
coTeml  Hith  a  doposit  of  iitnv  |M>r<«<i<» 
bone.  The]  aruc  i  rreff  iilur  ci  %i  t  v  w  I  •  i «  ^ 
is  tufvn  in  the  tibia  luis  n»iitlt4'<l  1nm\  the 
neoiXMib  nnd  rviiioval  of  thf  v\hol«-  th^  k- 
nesH  of  the  nhiift  of  thv  Unw,  v^iW  tU« 
exception  of  twosiimll  hri<lk'r-  nr  pttl.trK 
wliich  t'Xtenil  from  lh«*  npjH-r  u»  fit-  I.»»it 
end  of  tliu  tibia.  Tlu'  tihitt  i*  tiruiU 
8oldeiv<l  to  titc  tibula,  altort*.  U<liia,  aii-1 
opiMMtte  to  tlu*  t-nvlty.  -Kri»iu  h  po'p  ^pa- 
tion  In  St.  Ooorffu's  Hoi«piuU  Miimtuui, 
Sen  il.  No.  ftl. 
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the  boue,  or  the  knee-joint  may  be  opened,  or  the  artery  may  be  wounded  by 
the  knife,  trephine,  or  cutting  pliers.  It  is  necessary,  therefore,  to  proceed 
with  great  care,  making  the  incision  on  the  outer  side  and  somewhat  to  the 
back,  so  as  to  avoid  the  synovial  membrane,  yet  not  to  wound  the  external 
popliteal  nerve  ;  then  to  dissect  with  great  care  along  the  back  of  the  femur, 
and  use  the  bone-scissors,  if  necessary,  with  great  caution.  In  withdrawing 
the  bone  all  rough  manipulation  should  be  avoided,  and  the  parts  scratched 
and  pushed  off  it  with  the  finger-nail  and  handle  of  the  scalpel  in  preference 
to  any  cutting  instrument.  Esmarch's  bandage  is  of  great  use  in  operations 
of  this  kind. 

When  the  dead  bone  is  invaginated  it  is  necessary,  in  the  first  place,  to 
endeavour  to  ascertain  whether  it  is  loose ;  but  this  is  by  no  means  easy. 
The  length  of  time  during  which  it  has  been  exposed  will  of  course  justify  a 
guess — but  only  a  guess — for  the  period  at  which  the  dead  bone  separates 
depends  on  many  causes  of  which  the  surgeon  can  hardly  have  any  knowledge, 
and  in  great  part  on  the  acute  or  chronic  nature  of  the  original  action.  Still, 
if  the  disease  has  been  long  in  progress,  and  there  is  not  much  risk  in  cutting 
down  on  the  bone,  it  should  certainly  be  done,  if  only  to  get  a  perfect  know- 
ledge of  its  condition.  The  sequestrum  may  be  quite  detached  from  the  bone 
around  it,  yet  so  locked  in  that  no  movement  can  be  impressed  on  it  by  the 
probe.  Sometimes  the  groove  of  demarcation  between  the  Hving  and  dead 
bone  can  be  felt,  and  if  so  it  is  a  valuable  sign  that  the  sequestrum  is  loose. 
The  operation  consists  in  freely  exposing  the  invaginating  bone  with  its 
cloacaB,  and  enlarging  one  or  more  of  the  latter  by  cutting  the  new  bone 
away,  either  with  the  trepliine  applied  round  one  of  the  openings,  or  by  cut- 
ting through  the  bridge  between  two  neighbouring  cloacee  with  chisel  or 
forceps,  and  so  obtaining  free  access  to  the  sequestrum,  which  is  then  to  be 
taken  out  with  the  forceps,  or,  if  too  large,  to  be  cut  through  with  the  cutting 
pliers,  trephine,  or  any  handy  instrument,  and  so  removed.  The  surgeon 
must  be  careful  to  leave  none  of  the  dead  bone  behind  in  the  cavity.  The 
wound  need  not  be  closed,  since  it  can  only  fill  up  by  granulations.  The  dis- 
charge is  often  most  putrid,  and  the  pit  in  the  bone  requires  for  sometime  to 
be  very  freely  washed  out  with  some  disinfecting  solution. 

It  used  to  be  recommended  in  surgical  lectures  to  defer  this  operation  till 
the  periosteal  sheath  might  be  presumed  to  have  acquired  strength  enough 
to  preserve  the  continuity  of  the  limb,  but  this  is  not  now  considered  advis- 
able. In  the  leg  and  forearm,  where  there  is  a  second  bone,  the  periosteal 
inflammation  will  be  sure  to  unite  the  affected  to  the  sound  bone,  if  the  ne- 
crosed portion  be  at  all  large  (see  Fig.  197) ;  and  even  if  this  does  not  occur, 
or  if  there  is  only  one  bone,  it  seems  better  to  remove  the  sequestrum  at  once, 
since  it  is  a  permanent  source  of  irritation,  and  to  trust  to  careful  sphnting 
and  bandaging  to  maintain  the  parts  in  position  and  prevent  any  fracture. 
However,  it  cannot  be  denied  that  the  danger  of  fracture  from  necrosis  is  a  Fracture 
real  one,  and  particularly  if  the  neighbouring  bone  has  been  cut  away  to  J^^,,!,^ 
some  extent ;  and  when  this  accident  has  happened  in  the  case  of  the  femur, 
amputation  will  usually  become  necessary  (Fig.  198).  In  the  arm  careful 
treatment  will  probably  preserve  the  Hmb. 

Some  other  plans  of  deahng  with  necrosed  bone  are  occasionally  useful. 
They  consist  chiefly  in  applying  chemical  solvents,  by  which  the  dead  bone 
may  be  dissolved  out  and  thus  its  removal  be  effected  more  quickly  than  by 
waiting  for  its  separation.  Of  these  the  sulphuric  acid  is  the  best  (see  page 
428),  and  by  its  means  I  have  seen  large  portions  of  the  skull  removed,  and 
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certainly  with  the  effect  of  much  diminishing  the  fcctor  of  the  discharge. 
The  difficulty  is  when  the  limits  between  the  dead  and  the  living  bone  are 
reached,  since  any  snbstance  strong  enough  to  dissolve  the  tissue  of  the  bone 
may  easily  kill  the  llviug  but  inflamed  bone  in  the  neighbourhood  of  the  ex- 
foliating portion. 


e  WAiinil  dliuiuuv<'<l   n 
LIliJai-Hlttiy  InirL,  llll.l  it  In-nuue 
lulc.    Tite  Inirtazr  luu  inuwd 

gn  Uir  nornvrd  liont,     Tha 
iliDiT  aMc  of  llir  bniluo  riHli 


mmwwl  t«B»  urn  »ilT»rt«l.thninBh  lh»  Uiv 
inrntii)iKnmt  tlicnnmiMtoT  Ibraluiftat  «» 


The  comphcations  of  necrosis  are  very  numerous  ;  but  as  the  majority  of 
thera  are  merely  the  results  of  inflammation  propagated  from  the  inflamed 
bone  to  the  soft  parts  in  its  nei^'hbonrhood,  and  are  marked  by  the  symptoms 
pecuUar  to  such  inflammation,  it  would  be  impossible  to  speak  of  all  of  them 
here,  nor  would  it  be  necessary.     It  may  perhaps,  however,  be  proper  to  take 
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notice  of  the  &ct  that  necrosis  is  not  an  uncommon  cause  of  destructive 
inflammation  of  joints.  UsuaUy,  indeed,  the  infiantmation  of  the  shaft  of  a 
long  bone  is  not  communicated  to  the  articular  end,  but  this  is  not  always 
the  case.  The  articular  end  itself  may  share  in  the  death  of  the  shaft,  or  the 
suppuration  which  is  escited  by  the  sequestrum  may  perforate  the  articular 
lamella,  and  make  its  way  into  the  joint,  as  in  Fig.  199 ;  or,  again,  the 
necrosis  may  be  confined  to  the  articular  end,  the  shaft  being  free,  so  that 
the  whole  or  a  portion  of  the 
epiphysis  may  become  loose  in 
the  joint  and  act  as  a  foreign 
body.  The  joint  under  any  of 
these  conditions  must  be  con- 
sidered, as  a  general  rule,  to  be 
destroyed,  and  it  becomes  merely 
a  question  whether  amputation 
is  necessary  or  excision  may  be 
ventured  on,  or  the  loose  bone 
only  be  extracted  by  incision  into 
the  cavity  of  the  joint,  and  the 
latter  left  to  ankylose. 

I  roust  now  give  a  very  brief  ScrofuU 
account  of  the  modifications  of  '°'~''»' 
the  infianmiatory  process  caused 
1  In  tke  bead  of  tfaa  by  the  various  Constitutional 
Me  ot  aiUa.'  Th«  cachexiffi. 
•u"  **  **"'"'  ""^  In  scrofulous  disease  of  the 
bones  there  fa  sometimes  seen  a 
deposit  of  crude  cheesy  tubercle 
in  the  cancellous  tissue ;  the  ar- 
ticulating ends  {FigB.  200,  201), 
or  the  short  boues,  are  the  most 
common  seat  of  this  deposit. 
More  commonly,  however,  stru- 
mous disease  in  a  bone  produces 
merely  a  low  inflanmiatory  con- 
dition, iu  which  the  bony  tissue 
is  so  softened  as  to  be  easily  cut 
with  a  knife ;  the  cancellous 
portion  of  the  bone  is  looser  and 
■[."Vi^cita™'""™!  lighter  than  natural,  and  its 
ip'uuim "rwhiliM  caiicclh  filletl  with  fluid,  the  pro- 
■ "'' '" jf^i'l^')'  duct  of  inflammation,  sometimes 
.  Tb,i™e(ihflto(  mixed  with  pus,  and  the  com- 
iHitwa  of  iLe  j^'nu,"  \vum""Bi'i'ii'ii  by  c.  Hawking  pact  tissus  tLiiiiied  aiid  rarefied. 
'°     ■  "^  On  microscopic  examination  the 

lacnns  and  canaliculi  are  found  filled  with  exudation,  and  occasionally 
minute  bony  projections  from  the  walls  of  the  dilated  cancelU  indicate 
an  attempt  at  the  reproduction  of  bone,  and  that  healing  by  sclerosis  which 
has  already  been  described  as  one  of  the  usual  events  of  healthy  inflam- 
mation.' The  leading  features,  then,  of  the  pathological  anatomy  of  stru- 
mous inflammation  are  the  same  as  those  of  ostitis  in  general ;  and  the 

'  See  Blaek,  '  Oq  iht  Pnthologj-  of  Tuberculous  Bone,'  Edb.  1859. 
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only  distinctive  anatomical  peculiarity  consists  in  the  nature  of  the  exuda- 
tion which  chokes  up  the  spaces  in  the  bone.  Dr.  Black  has  given  several 
analyses  tending  to  establish  these  four  conclusions — that  tuberculosis  gives 
rise  to  (1)  a  considerable  increase  of  fat  in  the  diseased  bone ;  (2)  a  large 
diminution  of  the  salts  of  lime ;  (8)  a  diminution  of  the  organic  matrix ; 
and  (4)  an  increase  of  the  soluble  salts. ^  In  general  terms,  strumous  is  dis- 
tinguished from  common  inflammation  by  the  softness,  lightness,  and  oiliness 
of  the  affected  bone,  by  the  greater  diffusion  of  the  morbid  changes,  and  by 
the  less  tendency  to  cure.  The  obvious  effect  on  the  bone  consists  either  in 
chronic  enlargement  without  suppuration,  or  in  inflammation  followed  by 
ulceration  or  caries.  The  former  is  sometimes,  though  with  doubtful 
correctness,  called  '  a  strumous  node.'  It  differs  from  the  common  nodes, 
which  are  usually  syphilitic,  in  the  fact  that  they  are  often  purely  periosteal, 
while  the  strumous  node  hardly  ever  is  so.  It  is  formed  by  enlargement  and 
expansion  of  the  bony  tissue,  in  part,  but  also,  and  generally  in  greater  part, 
by  engorged  and  infiltrated  soft  tissues.  Such  strumous  enlargements  or 
nodes  sometimes  remain  indolent  and  without  much  change  for  a  long 
period.  They  are  chiefly  seen  in  the  articular  ends  of  the  bones,  sometimes  in 
the  clavicle  or  skull,  and  occasionally  in  any  other  bone.  The  more  active 
inflammation  which  tends  to  softening  and  suppuration  (strumous  caries  and 
necrosis)  is  very  common  in  the  joints,  in  tlie  foot,  and  in  the  spine,  but  is 
met  with  in  all  parts  of  the  body.  It  is  not  accompanied  by  much  pain,  un- 
less from  irritation  of  nerves  lying  near  the  diseased  bone,  and  is  remarkably 
obstinate,  seldom  stopping  until  the  whole  of  the  affected  bone  has  become 
disintegrated.  The  necrosis  is  generally  induced  by  the  caries — i.e.  a  portion 
of  bone  perishes  in  consequence  of  the  disintegration  of  some  neighbouring 
part  from  which  its  vessels  are  derived,  so  that  the  removal  of  the  dead  part 
does  not  stop  the  disease.  So  obstinate  is  this  strumous  caries,  that  Mr.  Syme 
spoke  of  it  as  an  incurable  affection ;  but  this  seems  going  too  far. 

The  treatment  of  strumous  disease  in  bone  should  be  chiefly  expectant, 
as  far  as  the  local  disease  goes.  Strumous  nodes  will  sometimes  disappear 
rapidly  under  the  iodides — especially  iodide  of  iron — combined  with  consti- 
tutional treatment.  Country,  especially  sea,  air  is  of  great  importance  in 
such  cases.  When  suppuration  has  occurred,  and  carious  bone  is  exposed, 
its  separation  may  be  hastened  by  caustic  applications,  such  as  sulphuric  acid 
or  the  actual  cautery ;  but,  after  all,  such  local  measures  can  only  be  regarded 
as  adjuvants  to  constitutional  treatment.  When  the  bone  is  greatly  dis- 
integrated its  removal  by  excision  or  amputation  becomes  necessary. 


SyphiliB  in 
bone  in 
adult  life. 


Syphilis  as  it  attacks  the  bones  in  adult  life  leads  either  to  periostitis  or 
to  ostitis,  caries,  and  necrosis.  Enough  has  been  said  above  on  the  subject 
of  nodes,  and  I  must  refer  the  reader  to  the  previous  pages  and  to  the 
chapter  on  Syi>hilis  for  all  that  seems  necessary  as  to  caries  and  necrosis. 
I  will  add  here  a  few  obsen*atioiis  on  the  usual  forms  of  sypliilitic  ulcer- 
ation, as  contradisthiguislied  from  the  other  forms  of  ulcer  which  we  find 
in  bone. 

Mr.  Stanley  says  that  *  the  varieties  of  ulcer  in  bone  are  as  distinctly 

*  I  oii«:ht  to  add  thiit  many  pjith<>loiri>th  s{H.'ak  of  the  formation  of  tuWrole  in  the  TiODcai» 
lair»ir  ft  vrry  common  phcnoimnun.  St*o  Macnaii)ara,  '  IHs.  of  Bont>s  and  Joint -»/ Lect.  ir. 
Mii'-h  drjM'iuN  on  tho  dttinition  ^nven  of  tuKerclc.  Simo  n'^ninl  all  intlaiiniiatdry  pnwluctji 
wliicli  had  to  c*i'<*ali«>n  as  tulMTcular ;  othci>  w^crn  to  make  the  pnf«'nce  of  piant-cilN  in  tho 
intlammatory  deposit  the  te^t  of  ith  tiiUTCiilar  nature. 


SYPHILIS  IN  BONE.  431 

marked  as  they  are  in  other  tissues.'^  Without  going  quite  so  far  as  this,  I 
tiiink  there  can  be  no  doubt  that  there  are  specific  differences  between  certain 
fonns  of  ulceration  in  bone  which  are  recognisable  from  each  other,  though 
there  are  many  forms  of  ulceration  in  which  the  most  acute  pathologist  would 
be  onable  to  say  from  an  inspection  of  the  ulcer  what  the  constitutional  con- 
dition had  been  on  which  it  depended. 

Syphilitic  ulceration  occurs  in  two  chief  forms,  which  bear  an  analogy  to 
the  affections  of  the  skin  in  constitutional  syphilis,  as  Paget  has  pointed  out 
in  the  Catalogue  of  the  Museum  of  the  College  of  Surgeons.  They  are  the 
ajinular  and  the  tuberculated ;  the  former  likened  to  the  rupial  ulcers  of  the 
skin,  and  the  latter  to  the  syphilitic  tubercle.'  In  the  annular  ulceration  '  a 
small  round  spot  is  seen  where  the  surface  of  the  bone  is  worm-eaten  from 
the  presence  of  numerous  minute  depressions,  and  in  some  cases  the  bone 
around  this  worm-eaten  central  portion  is  marked  by  arborescent  grooves,  the 
traces  of  increased  vascularity.  Later  on  a  circular  trench  is  marked  around 
the  worm-eaten  spot,  and  as  this  widens  and  deepens  it  undermines  and  finally 
clisels  out  tbe  piece,  which  separates  as  a  sequestrum,  and  then  the  bone 
scars  over,  leaving  a  rounded  depression  much  larger  than  the  original  spot.' 
The  tuberculated  form '  appears  to  commence  by  a  tubercular  thickening  of  the 
titemal  wall  of  the  bone,  due  not  to  periosteal  deposit,  but  to  chronic  infiam- 
mation  of  the  compact  tissue  itself.  This  inflamed  bone  soon  becomes  dotted 
over  with  numerous  little  pits  or  depressions,  which  coalesce  and  form  ulcers, 
3!>ually  oval  or  round,  penetrating  deeply  into  the  interior  of  the  bone."  As 
^bvarieties  of  syphilitic  ulcer  Sir  J.  Paget  has  described  (1)  the  reticulated,  in 
which  the  disease  commences  by  reticular  deposit  of  periosteal  bone,  which 
then  becomes  perforated  by  annular  ulcer»;  so  that  this  seems  to  be  a  mixture 
of  secondary  and  tertiary  syphilis — a  node  perforated  by  ulceration  ;  and  (2) 
the  penetrating,  in  which  the  whole  thickness  of  the  bone  is  removed  to  a 
considerable  extent  by  one  or  other  of  the  previously  described  forms  of  ulcer. 

The  main  peculiarities  of  syphilitic  as  distinguished  from  the  other  forms 
of  ulceration  in  bone  would  appear  to  be  its  tendency  to  assume  the  annular 
or  crescentic  form,  together  with  the  circumscribed  (and  often  also  circular) 
indoration  or  tuberculation  of  the  exterior  of  the  bone.  Simple  ulceration, 
^n  the  other  hand  (of  which  perhaps  the  best  examples  are  to  be  found  in 
the  articular  ends  during  abscess  of  the  joints),  forms  merely  a  worm-eaten 
-irface  of  no  particular  shape,  and  extending  to  an  indefinite  distance  super- 
t'  lally ,  but  affecting  little  of  the  substance  of  the  bone.  In  strumous  ulceration 
tU  whole  of  the  bone  is  softened,  light,  oily,  and  enlarged,  while  the  surface 
'^*  worn  away  by  a  ragged,  irregular  ulceration,  usually  deep  in  places  and 
f^xtending  indefinitely.  The  main  characteristic  of  rheumatic  ulceration  is 
ti.H  stalactitic  or  foliaceous  deposit  on  the  surface  of  the  bone,  co-existing 
with  sclerosis  of  its  superficial  portion,  and  this  deposit  penetrated  by  irregular 
'alc<>ration,  but  to  no  great  extent.  In  malignant  ulceration  the  bone  is 
amoved  in  an  irregular  manner  and  to  any  extent,  sometimes  almost 
♦  r.tirely  ;  but  what  characterises  it  unmistakably  is  the  deposit  of  cancer  in  the 
''M;.'hbouring  bone  and  soft  parts.  In  the  macerated  bone  these  extensive 
iud  irregular  cancerous  erosions  are  recognisable  from  the  forms  of  ulcer  above 
df-HTibed ;  but  they  can  hardly  be  distinguished  from  the  rodent  or  lupoid 

'  *  IHmaiiM  of  the  Bones,'  p.  60. 

*  The  reader  wiU  find  in  my  efleay  on  *  Diseases  of  the  Bones/  nlreody  referrwl  to,  charac- 
••n-tic  iUaxt rations  of  these  and  the  other  recognised  varieties  of  ulcer  in  bone,  for  which  I 
*'^'.u'jt  here  find  space. 
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ulceration,  to  which  bonea  are  also  liable,  except  in  the  freah  state  by  the 
cancerons  deposit — usually  epithelial — to  be  found  around  the  ulcerated  spot. 
I  thiuk  it  uunecessary  to  add  anything  here  on  the  subject  of  the  treat- 
ment of  S}-pluIis  in  bone  to  what  Las  been  said  (pages  388-89S)  on  the  general 
subject  of  constitutional  syphilis.  Nor  need  I  speak  further  about  the  rheu- 
matic and  gouty  affections  of  bone.  80  far  as  they  come  within  the  province 
of  the  surgeon  they  will  be  treated  in  the  next  chapter,  since  they  are  founil 
chiefly  in  the  articular  ends  of  the  bones.  The  subject  of  lesions  of  the 
osseous  system  in  infancy  has  been  treated  on  page  394. 

The  soft  or  encephaloid  form  of  cancer  is  that  which  is  generally  met  with 
in  bone,  especially  as  a  primary  affection ;  the  scirrhous,  melanotic,  and  epithe- 
hal  forms  when  they  affect  bones  do  so  almost  always  either  as  secondary 
formations  or  by  extension  from  the  soft  parts. 

Primary  cancer  in  the  bones  sometimes  affects  the  osteoid  form,  and  in 
Bucb  cases  reproduces  itself  in  the  same  form  in  the  glands  and  lungs ;  and 
it  does  even  happen,  in  very  rare  cases,  that  osteoid  cancer  occurs  aa  a 
primary  disease  in  the  soft  parts  ; '  but  for  practical  purposes  osteoid  cancer 
may  be  regarded  as  one  affecting  the  bonea  only,  and  as  being  a  sub-variety 
of  encephaloid.  Many  malignant  tumours  of  bone  have  a  base  of  ill-formed 
hard  bone,  but  it  is  only  to  those  in  which  the  bony  mass  seems  difliised 
throughout  the  cancer,  and  especially  to  those  in  which  it  is  deposited  in  the 
glands,  that  the  name  of  osteoid  cancer  is  appropriate. 

The  common  kind  of 
cancer  of  bones  is  seen 
in  three  different  farms 
—  periosteal,  intersti- 
tial, and  infiltrated.  The 
latter  is  very  rare.  The 
whole  bone  ia  replaced 
by  a  mass  of  cancer  in 
which,  possibly,  a  few 
granular  portions  of  the 
original  bone  may  be 
formed.  This  consti- 
tutes one  form  of  mol- 
lities  ossium,  for  the 
bone  can  now  be  bent 

in  any  direction  ;  but  it  ^'"^^■^^  ^ 

is  too  rare  an  event,  nticw-jHrim.i.  TiiviMii:»iii'<-"n'''i.iff<^i«i- Ti..'i.rm -H.r-f,....*-.| 
and  the  diagnosis  is  too  '  """"'  fnom.  -  mnc^t  ounn  iiMum,Mr.  . .  o.  ..1. 
obscure,  to  render  it  worth  while  to  spend  further  time  on  it  here. 

The  interstitial  form  of  cancer  is  that  in  which  a  nodular  mass  of  cancer- 
ous material  is  deposited  in  the  cancellous  tissue,  which,  as  it  grows,  infil- 
trates and  expands  the  periosteum,  and  finally  bursts  out  into  the  soft  tissues 
until  it  reaches  the  skin,  which  is  then  rapidly  disintegrated  and  gives  way, 
allowing  the  cancer  to  fungate  through  it. 

The  cancellous  tissue  is  sometimes  extensively  eroded  by  these  cancerous 
deposits,  which,  after  maceration,  leave  irregular  worm-eaten  cavities  in  the 
dry  bone. 

In  the  periosteal  form,  on  the  other  hand,  the  bone  may  be  perfectly  sound. 
'  Pupil,  'Surg.  I'biL'  vol.  ii.  p.  406.  lA.  1853. 
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the  tumour  ha\'mg  grown  wlioUy  outwards,  as  in  Figs.  202-S.  But  it 
is  practically  impossible  in  most  cases  to  diBtinguish  one  of  these  forms  &om 
the  other ;  nor  is  it  of  much  importance,  since  both  require  amputation.  The  JXngoait. 
only  important  matter  is  to  diagnose  a  malignant  tumour  from  an  abaceas 
and  from  an  innocent  tumour.  The  former  is  by  no  means  easy,  for  an 
abscess  in  comiection  with  the  bone  is  at  first  tightly  bound  down  by  the 
periosteum  and  other  parts,  so  that  its  fluctuation  is  not  very  marked ;  and  a 
malignant  tumour  is  often  so  soft  that  it  is  very  doubtful  whether  to  call  the 
sensation  fluctuation  or  no.  Any  small  soft  swelling  appearing  near  the  bead 
of  the  tibia  is  to  be  looked  upon  witli  suspicion,  as  this  is  a  very  favourite 
seat  of  malignant  disease ;  and 
^^^j*^^"   ■■  ".   ,  incase  the  ordinary  symptoms  of 

y  abscess  are  absent,  viz.  inflam- 
matory cedema  of  the  sMn,  pain, 
and  pointing  of  matter,  no  confi- 
dent opinion  should  be  expressed 
before  exploration  with  a  grooved 
needle.' 

The  diagnosis  between  can- 
cerous and  innocent  or  semi- 
innocent  tumours  is  very  difficult, 
and  is,  perhaps,  we  may  say, 
becoming  more  difficult,  as  the 
distinction  between  malignant 
and  innocent  tumours  is  seen  to 
be  less  marked  than  used  to  be 
taught.  Nor  ought  a  surgeon  to 
hesitate  in  saying  that  he  does 
not  know  whether  to  call  a  tu- 
mour before  removal  cancerous 
or  sarcomatous.  Practically  the 
question  resolves  itself  into  the 
necessity  for  amputation,  and 
into  the  prognosis  which  must 
be  given  of  the  case  afterwards. 
Now,  I  think  we  shall  not  be 
a,rd>,Li«7.Mi.rii»''¥i^  ^0"8  '"  saying  that  a  tumour 
mghl?":;^'"*^  of   '""e  is  to  be  regarded  as 

"  ""'J."^'"""  malignant,  and  amputation  is  to 

'cui^HvMuiu'oKiun.sor.ii.  be  pressed  upon  the  patient  aa 

"''***'  being  necessary,  whenever  the 

tomoor    is  large,  soft,  growing  rapidly,  covered  with  large  veins  (which, 

bdeed,  ore  only  an  evidence  of  its  rapid  growth  and  the  consequent  profuse 

tilood-Bupply  with  obstructed  return),  and  involves  a  considerable  surface  of 

■  I  hare  Mtn  evsD  this  eiplonition  mUlead.  A  Ter;  ikilful  nirgeon,  believiDg  that  a 
■vrlling  notr  tha  o»  calcis  tw)  an  abscoB,  liut  not  being  sura,  madeapuDctore  vith  a  grooTed 
Mcdle.  A  few  drops  of  piu,  or  a  fluid  nhieh  waa  taken  for  pus,  Heaped.  A  Hnuill  incimon 
•u  made.  Thia  g8T«  riae  to  sack  copious  haemorrhage  that  il  tena  bclLsved  the  posterior 
'ilLal  alter;  bad  been  wounded.  AciMTdinglj  tho  patieat  was  brought  uader  the  iDflnenee 
uf  ehloroform  and  the  part  freely  laid  open,  when  the  supposed  abiwes*  turned  out  to  be  a 
malipiaiit  tamonr,  and  it  becama  necessarj  to  amputate  the  foot. 

'  1  quote  the  old  description.  In  Ihe  present  day  it  would  prolnbly  be  dengnated  '  an 
ilreolar,  bMuatoid,  round-celled  ssreoma.' 

FP 
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the  bone.  But  there  are  other  considerations  also  which  ought  not  to  be 
laid  out  of  sight,  and  which  Sir  J.  Paget  has  thus  expressed  ('  Med.-Chir. 
Trans.'  liv.  260)  :— 

'  1.  The  tumour  is  probably  cancerous  if  its  growth  commenced  before 
puberty  or  after  middle  age,  unless  it  be  a  cartilaginous  or  bony  tumour  on  a 
finger  or  toe,  or  near  an  articulation. 

'  2.  If  a  tumour  has  existed  on  or  in  a  bone 
for  two  or  more  years,  and  is  still  of  doubtful 
nature,  it  is  probably  not  cancerous  or  recurrent, 
and  this  probability  increases  with  the  increasing 
duration  of  the  tumour. 

'  8.  If  a  tumour  on  or  in  a  bone  has  doubled 
or  more  than  doubled  its  size  in  six.  months,  and  is 
not  inflamed,  it  is  probably  cancerous  or  recur- 
rent; and  this  probability  is  increased  if,  among 
the  usual  coincidences  of  rapid  growth,  the  veins 
over  the  tumour  have  much  enlarged,  or  the  tu- 
mour has  protruded  far  through  ulcerated  open- 
ings and  bleeds  and  profusely  discharges  ichor. 

'  4.  If  with  any  such  tumour,  not  being  in- 
flamed, the  lymph-glands  near  it  are  enlarged,  it 
is  probably  cancerous,  and  still  more  probably  if 
the  patient  have  lost  weight  and  strength  to 
amounts  more  than  proportionate  to  the  damage  fio.504.  Awctionofthetkin«na 
of  health  by  pain,  or  fever,  or  other  accident  of     f,  ^^jJSSa^'^^l't^iw^ 

the  leg  wofl  amputntecL  The  *kiu 
is  seen  to  present  a  larite  ul- 
cerated space,  which  is  continat**! 
downwards  into  a  carity  hol- 
lowed out  in  the  sliaft  of  the 
bone.  The  earity  is  of  Iadti* 
iixe,  irregular  in  form,  ami  llneti 
by  a  thick  layer  of  Ann  srib. 
stance,  which  is  continoons  with 
the  nicer  on  the  sorfacv  of  the 
skin.  The  bone  is  mnch  thick- 
ened around  the  diseaseil  part, 
and  ita  medullary  canal  oblit«- 
rated  for  some  dlstaaoe.  T)m 
nicer  on  the  surliace,  the  firm 
lining  of  tlie  cavity  in  the  sliAft 
of  the  bone,  and  the  soft  matter 
infiltrated  in  the  canrvUl  «N>Te 
that  part,  consist  cntin?Iy  of  tody 
epithelium  packed  together  bv  a 
fine  granular  substance.  "^lO 
patient  was  a  man  agvd  M.  and 
the  disease  was  xvferrv*!  to  a  Mow 
received  two  years  prrTi«tQsly, 
bIx  months  after  «  hich  a  tuaH>ar 
formed  in  the  part  struck  tat-l 
rapidly  sprouted  out  of  the  skin. 
This  tumour  hud  Ihtu  n>mor«<l 
tlirec  times  by  the  knlf«,  anil  a 
fourth  time  by  can5tii\  along 
with  a  scale  of  bone,  before  tL« 
limb  was  amputated.  He  re- 
oovcred  from  the  amputation, 
but  the  subsequent  prugrMs  of 
the  case  is  not  known.  —  ^t. 
George's  Hospital  Museum,  &(.r. 
ii.  Mo.  2S8. 


the  tumour. 

^5.  A  tumour  on  the  shaft  of  any  bone  but  a 
phalanx  is  rarely  innocent,  and  so  are  any  but  car- 
tilaginous outgrowths  on  the  pelvis,  or  any  but  the 
hard  bony  tumours  on  the  bones  of  the  skull.' 

If  a  tumour  in  bone  be  diagnosed  as  being 
cancerous,  and  there  is  no  evidence  of  cancer  in 
other  parts,  nor  of  cancerous  cachexia,  its  removal 
is  plainly  indicated.  It  is  safer  to  amputate  the 
member,  if  possible,  above  the  affected  bone ; 
thus,  in  cancer  of  the  tibia  amputation  should  be 
performed  through  the  thigh,  and  in  cancer  of  the 
femur  some  surgeons  dwell  much  on  the  import- 
ance of  removing  the  whole  femur  by  amputation 
at  the  hip.  But  the  immediate  danger  of  ampu- 
tation at  the  hip  is  very  great,  and  the  immunity 
which  it  gives  from  the  return  of  the  disease  is 
certainly  not  proved  to  be  greater  than  in  ampu- 
tation through  the  continuity  of  the  femur.  I 
have  seen  several  cases  in  which  the  cancer  re- 
curred in  the  lungs  very  shortly  after  recovery 
from  amputation  at  the  hip.  On  the  otlier  hand,  I  am  now  watching  a 
case  where  a  young  man  has  remained  ft^e  from  any  recurrence  for  mora 
Uian  ten  years  after  amputation  through  the  middle  of  the  femur,  though 
the  disease  was  well-marked  soft  cancer  with  pulsation.  Much  mora 
promising  as  far  as  prognosis  goes  are  those  cases  of  epithelioma  of  the 
Boft  parts  spreading  down  into  the  bone,  which  furnish  the  only  examples 
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which  I  have  met  with  of  epithelial  cancer  of  bone.  The  tibia  is  the  usual 
seat  of  the  affection  (Fig.  204).  It  is  essentially  chronic  in  its  course,  and 
it  is  often  a  very  long  time  before  the  bone  is  affected.  Fig.  168  on  p.  851 
was  taken  from  a  patient  of  mine  with  cylindroma  of  the  scalp  (very  probably 
only  a  form  of  epithelioma),  which  originated  in  a  wound  received  in  the 
Crimean  War,  and  was  confined  to  the  scalp,  without  affecting  the  skull,  for 
more  than  twenty  years.  And  when  the  bone  is  affected  repeated  partial 
removals  may  be  practised  (as  in  the  case  referred  to  in  Fig.  204)  without 
causing  the  evil  results  which  in  other  forms  of  cancer  such  inadequate 
operations  entail.  But  it  is,  no  doubt,  much  better  to  amputate  far  away 
from  the  disease;  and  if  this  is  done  before  the  glands  are  affected  the 
patient  has  a  fair  chance  of  remaining  free  from  a  return  of  the  tumour  for 
a  long  time. 

Many  of  the  tumours  which  in  former  days  would  have  been  unhesitatingly  Myeloid 
described  as  cancerous  are  now  regarded  as  sarcoma,  especially  that  form  of  mttouT^ 
sarcoma  described  on  page  849  as  myeloid  or  '  giant-celled '  sarcoma.    In  fact,  tumours. 
many  modem  pathologists  teach   that    the  tumours  formerly  described  as 

*  cancer '  of  the  bones  are  always  sarcomatous,  and  that  true  carcinoma  never 
affects  the  bones.  The  distinctive  characters  of  myeloid  and  other  sarcomatous 
tumours  from  carcinoma  are  to  be  found  in  their  slower  rate  of  growth,  in  their 
not  affecting  the  parts  around,  in  their  lower  vascularity,  and  in  the  freedom 
from  contamination  of  the  glands.  After  removal  a  myeloid  tumour  will  be 
found  to  be  more  circumscribed,  growing  from  a  single  centre  (while  cancer  is 
frequently  deposited  in  several  independent  nodules),  and  much  less  prone  to 
break  down  and  to  ulcerate.  The  microscope  will  complete  the  diagnosis. 
But  I  cannot  help  repeating  that  I  find  it  impossible  to  accept  the  doctrines 
of  modem  pathologists  on  this  subject  of  sarcomatous  tumours.  The  so-called 
round-celled  sarcoma  is  very  often  of  a  cancerous  nature — if  we  mean  by  cancer 
a  tumour  wliich  grows  rapidly,  invades  neighbouring  structures,  infects  the 
lymphatic  system,  and  is  prone  to  recur  in  the  viscera  and  other  distant  parts 
— and  so  are  other  forms  of  sarcoma,  though  I  believe  less  frequently.  The 
presence  of  osseous  or  cartilaginous  formations  in  such  tumours  seems  to  be  a 
mark  of  more  decided  malignancy. 

The  innocent  tumours  of  bone  are  cartilaginous  (enchondroma),  bony  innocent 
^exostosis),  fibrous  (fibrocystic),  and  cystic.    Cartilaginous  tumours,  or  enchon-  ^J|*^J^°* 
dromata,  have  been  spoken  of  above  (p.  841),  in  their  general  aspect  as  they  Knchon- 
occor  in  other  parts.     They  are,  however,  more  common  in  the  bones  than  in 
any  other  part,  and  they  grow  slowly  and  often  to  a  very  large  size,^  displacing 
all  the  structures  of  the  part,  but  not  infiltrating  them,  and  showing  no  ten- 
dency to  recur  when  completely  removed.    They  are  either  multiple  or  solitary, 
thej  either  do  or  do  not  ossify,  and  they  occur  either  in  the  diffused  or  the  cir- 
cumscribed form.    It  is  the  solitary  and  the  circumscribed  enchondromata 
which  show  the  greatest  tendency  to  ossification ;  the  diffused  and  multiple  en- 
chondromata, such  as  are  seen  tolerably  often  on  the  phalanges  (Fig.  205),  show 
Httle  or  no  tendency  to  the  formation  of  bone,  though  in  the  process  of  time 
they  degenerate  into  a  low,  calcareous,  or  fibrocalcareous  formation,  in  which 
cysts  are  often  found.    Such  enchondromata  in  the  hand  sometimes  reach  an 

>  In  Hr.  Oamgee's  case  a  cartilaginous  tumour  growing  from  the  femur  had  attained  so 
targe  a  size  that  the  limb  after  amputation  at  the  hip-joint  weighed  99  lbs.    See  Mr.  Gamgee  s 

*  HiAory  of  a  Successful  Case  of  Amputation  at  the  Hip-joint/  1865,  where  similar  cases  of 
Urge  enchondroma  ate  referred  to  under  the  care  of  Mr.  Frogley  and  Sir  P.  Crampton. 

F  F  2 
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IS  ndliu,  doB  pnijatit)- 


eoormouB  size.  Dr.  Ifartyn '  has  recorded  one  in  which  the  weight  of  Uie 
hands  became  so  great  that  the  patient  conld  not  lift  them,  and  in  which  the 
feet  were  simultaneously  affected,  but  this  is  imusoal.  No  treatment  can  be 
proposed  in  such  cases  except  amputa- 
tion, which  is  necessary  when  the  baud 
or  foot  has  become  entirely  useless. 
The  tarsus  would  be  left  in  the  case  of 
the  foot,  or  a  portion  of  it,  if  the  estent 
of  the  disease  prevented  the  formation 
of  a  flap  entirely  in  frout  of  the  tarsus. 

Cysts  are  also  often  found  in  en- 
chondromatouB  tumours  which  show 
no  trace  of  degeneration.'  The  struc- 
ture of  euchondroma  is  usually  that 
of  pure  hyohne  cartilage,  indistin- 
guishable from  the  normal  tissue. 

The    diagnosis  of  enchondromata       _ 

depends  on  their  hard,  lobulated  sur- 
face (sometimes,  however,  with  a  certain  amount  of  elasticity  if  the  cartilagi 
nous  tissue  is  soft  or  if  there  is  a  cyst  in  the  interior  of  tl  e  tumour  |  their  slow 
growth,  and  the  absence  of  all  other  symptoms  \\  hen  they  grow  (as  they 
often  do)  from  the  interior  of  a  bone,  the  shell  of  tl  e  bone  may  be  expanded 
over  the  sur&ce,  aud  may  be 
felt  to  yield  with  a  crepitating 
sensation.  Generally  there  is 
little  difficulty  about  the  dia- 
gnosis, for  the  symptoms  are 
usually  quite  different  from 
those  of  cancer,  there  Is  not 
'  the  hardness  of  exostosis,  aud 
Oie  other  iimocent  tumours 
of  bone  are  very  rare. 

The   treatment  must    be 
by  amputation  or  enucleation. 
The    former    is    required    in 
cases  of  multiple  enchondro- 
mata, when  any  treatment  is 
indicated,  in    very  large    tu- 
mours,   and  generally   when 
the  operation  for  removal  of 
the  tumour  would  leave  the 
member  Qseless.  SirJ. Paget*  ^ 
has  shown  how  much  better      y°„"ii  ™°"ui'i^i,"]^^/ib'^™r^''i«T5Si» 
the  prospects  of  recovery  by      J'umVilr"»»ToIi!^'to'wJ;iiJtoMi'™^j'«iiir-""^ 
enucleation  are  than  used  to      »»"  "o^i".  <h*  «»ii  oc  dmit  btimt  mauitnrt.  Ti™r  ■.» 
be  believed ;  and   smce   the      vane  <•»  jimiy  Bbruuu<L~a.  titattc-,  iiapiui  MoKum. 
pubhcation  of  his  paper  am-       ^'' "'  ''"* '  "' 
putation  will  be  less  frequently  resorted  to,  at  any  rate  without  preliminary 

■  'pHlh.  TniiuL'  ToL  iiii.  p.  252. 

'  Pw  B  Unutiful  pn'iwnnion  in  Iho  Museum  of  tho  Collegt  of  Sur(!«>D«.  No.  203*,  which 
i»,l  1*1  i eve,  Mr.  Froulo)''"  ['rrparatiun,  dmoribed  and  flgurBd  in  tho  'Med.-Chir.  Timns.' 
Tol.  ixvi. ;  and  in  'Sjst.  of  .Surgery,'  3rd  ed.  vol.  ii.  p.  333. 

•  ■  Med.-Chir.  Timlu.'  ToI.  liv.  mum  1  to  3,  pp.  264-0. 
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,  in  order  to  ascertain  the  nature  of  the  tumour.  If  the  whole  bone 
is  mvolved  in  the  tumour  it  may  be  resected  to  the  required  extent,  and 
thia  operation  is  especially  indicated  in  the  upper  extremity.  Two  interesting 
cases  by  Mr.  Lncas  and  Mr.  Morris  will  be  found  in  the  tenth  volume  of  the 
'Clinical  Society's  Transactions.'  In  the  latter  a  considerable  portion  of 
both  hones  of  the  forearm  was  removed,  but  the  patient  recovered  with  a 
nsefol  hand.  It  is  in  such  explanatory  operations  that  the  '  bloodless 
method '  recommended  by  Professor  Esmarcb  (see  the  chapter  on  Operative 
Buboebt)  finds  one  of  its  most  striking  uses.  Under  the  elastic  bandage, 
properly  applied,  the  tissue  and  the  relations  of  the  tumour  can  be  studied 
on  the  living  subject  almost  as  easily  as  on  the  dead,  and  any  vessels,  nerves, 
or  other  important  structures  as  easily  dissected  off  the  tumour.  Such 
operations,  however,  will  occasionally  terminate  in  amputation,  a  contin- 
gency 'which  must  be  provided  for  before  commencing.  I  would  refer  to 
Fig.  206,  which  shows  a  very  large  enchondroma  springing  from  the  humerus 
outside  the  shoulder -joint.  At  the  period  of  the  operation  the  large  size  of 
ihe  growth  left  the  operator  no  choice ;  but  at  an  earher  stage  of  the  disease 
it  would  have  been  a  perfectly  justifiable  proceeding  to  have  attempted  the 
removal  of  the  tumour  alone,  preserving  the  arm.  Yet  the  operator  might 
easily  have  been  bafSed  in  the  attempt  by  finding  the  great  vessels  and 
nerves  so  buried  in  the  mass  that  he  could  not  hope  for  any  usefulness  in  the 
member  after  the  operation,  and  would  find  himself  compelled  to  resort  to 
amputation. 

Exotosis,  or  bony  tumour  springing  from  a  bone,  is  a  comparatively  com-  } 
mon  affection  in  some  parts  of  the  body,  and  occurs  under  three  chief  forms. 
The  first  is  the  ivory  or  hard 
exostosis,  which  is  composed  of 
bone  resembling  the  compact 
shell  of  the  long  bones  or  the 
external  table  of  tlie  skull, 
from  which  it  often  springs, 
but  is  even  more  compact, 
80  that  it  exactly  resembles 
ivory,  no  pores  or  bone-fibres 
being  visible  in  its  section. 
On  microscopic  examination 
these  ivory  exostoses  show 
the  lacunie  and  the  vascular 
canals  of  true  bone,  but  the 
lacunie  are  more  irregularly 
distributed,  and  the  vascular 
canals  are  more  numerous  and 
f».iat.  i»orj*w)«™i«olii» lower uw,  Tjer* ii no htowpr,   gmaller  than  the   Haversian 

but  the  pnpantimi  bH  erldently  hcen  taken  rmm  the  boil; 

of  ■TciTOliI  penun.- St.  Oeoisc'i  ll»plWl  Museum.  Scr.  iL.    canals.' 

This  form  of  exostosis  is 
met  with  only  in  connection  with  the  hones  of  the  skull  and  face,  and  espe- 
cially on  the  vertex  of  the  skull  and  on  the  lower  jaw  (Fig.  207).  It  never 
attains  a  large  size  except  when  it  grows  into  one  of  the  cavities— the  orbit 
or  the  antrum.  Its  growth  is  very  slow,  and  as  a  general  rule  such  tumours 
'  See  "Pith,  Tninii.,' vol,  irii.  pinto  13,  for  drawings  nod  description  of  ths  microscopic 
~  D  of  Dr.  Dnka's  case  or  irory  exostosis,  figund  twlow. 
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are  best  left  alone.  Their  removal  is  often  extremely  difficult,  in  conse- 
quence of  tlieir  great  hardness ;  and  the  violence  which  is  necessary  for  this 
purpose  involves  very  great  danger ;  while  the  tumour  can  lead  to  no  ill 
consequences,  apart  firom  the  trifling  deformity  which  it  causes.  But  to  this 
rule  an  exception  must  certainly  be  made  in  the  case  of  ivory  exostosis  of 
the  orbit.  The  gradual  growth  of  such  a  tumour  displaces  the  eye,  causing 
blindness  by  the  stretching  of  the  optic  nerve,  and  a  very  hideous  sqnint. 
The  base  (which  is  usually  attached  to  the  inner  or  outer  angle  of  the  roof 


of  the  orbit)  is  often  of  no  large  size,  and  when  fully  exposed  can  be  partially 
cut  through  with  a  fine  saw,  and  then  broken  with  a  few  blows  of  a  chisel 
and  hammer.  If  the  operation  have  not  been  too  long  delayed,  the  eye  will 
return  into  position  and  sight  will  be  restored.  It  is  well  not  to  go  too  near 
to  the  skull  in  making  the  section,  though  this  must  of  course  depend  on  the 
shape  of  the  tumour's  neck.  Again,  an  exception  may  be  made  in  ivory  exos- 
tosis of  the  antrum.  These  exos- 
toses often  have  very  small  bases, 
and  are  found  to  have  undergone 
fracture  at  their  neck  and  to  be 
lying  loose  in  the  antrum.  Such 
was  the  case  in  the  instance 
which  furnished  the  preparation 
represented  in  Fig.  206.  and 
which  occurred  in  a  native  of 
India,  a  patient  of  Dr.  Duka.*  ^' 
On  removing  the  front  wall  of 
the  lower  jaw  the  large  mass  of 
ivory-like  bone  here  figured  was  ""  "*  *" "" 
found  l}ing  quite  loose,  its  attaclunents  having  been  separated  either  by  the 
weight  of  the  mass  or  by  some  accidental  violence. 

It  may  be  mentioned,  as  some  encouragement  to  the  attempt  to  remove 
such  tumours  when  it  is  otherwise  indicated,  that  the  tumour  often  has  a 
much  smaller  neck  than  its  size  would  lead  one  to  expect,  and  also  that  the 
interior  may  be  cancellous,  while  the  exterior  appears  perfectly  ivory-like. 
Such  was  the  case  in  a  remarkable  tumour  of  the  skull  described  and  figured 
by  Mr.  Ilott.*  The  patient  had  consulted  many  eminent  surgeons,  but  all 
liad  shrunk  from  the  apparent  danger  of  removing  it,  belieiing  that  the  neck 
was  of  great  breadth,  and  of  ivory-hke  consistence.  On  the  contrary,  when 
the  patient  died  it  was  found  that  the  tumour  was  of  a  mush  room -shape,  the 
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neck  comparatively  small  and  the  interior  of  the  tumour  wbollj  cancelloua. 
The  tomoor  might  therefore  probably  have  been  removed  with  aafety.  On 
the  other  hand  many  hiBtones  show  the  riskB  that  may  be  encountered  in 
Bucb  attempts  There  are  m  St  George  s  Hospital  Museum  two  prepara- 
tions one  (Fig  200)  showing  a  small  bony  tumour  with  the  marks  of  a 
trephine  with  which  and  other 
instruments  Mr.  Eeate  strove 
in  vaiu  for  more  that  an  hour 
to  take  away  the  little  lump, 
but  was  obliged  to  desist. 
The  patient  obstinately  re- 
fused to  submit  to  the  shght 
deformity,  and  was  ultimately 
rewarded  for  his  perseverance 
by  its  removal.  Repeated 
oDdyie.  liienKkof thctu^Dur.ihawnitihe  applications  of  strong  nitrio 
luirithihV  "i«)Di«eiiot  "^  wcciuud  acid  and  potassa  fusa  at  in- 
l,rSS."c3JfX''^J^''«P™S?^L'rhl  tervals  daring  several  years 
[  produced  its  exfoliation,  but 
at  an  expense  of  pain  and 
danger  quite  disproportionate  to  the  result.  In  the  other  case,  Sir  A.  Cooper 
bad  tried  to  saw  off  a  small  ivory  exostosis  from  the  margin  of  the  orbit, 
but  in  vain.  This  also  exfoliated  after  repeated  applications  of  caustic,  and 
the  marks  of  the  saw  are  still  to  be  seen  upon  the  httle  tumour. 

The  soft  or  cancellous  exostosis  (Fig.  210)  is  a  much  more  manageable 
disease,  and  operations  for  its  removal  are,  at  any  rate  under  certain  circum- 
stances, justifiable.  It  grows  either  as  an  outgrowth,  consisting  primarily 
of  bone,  or  as  the  result  of  the  ossification  of  a  cartilaginous  tumour.  In 
the  latter  case  the  int«mal  tumour,  composed  of  cancellous  bone,  is  surroimded 
and  encased  by  a  layer  of  cartilage.  The  &vourite  seats  of  exostosis  are  in 
the  neighbourhood  of  the  epi- 
physes, particularly  those  of 
the  femur  and  humerus,  and 
on  the  extremity  of  the  last 
phalanx  of  the  great  toe  ;  but 
they  occur  in  all  parts  of  the 
body.  They  should  only  be  re- 
moved in  consequence  of  some 
symptom  caused  by  their  pre- 
sence greater  than  the  risk  of 
removing  them  would  be,  for 
there  is  no  doubt  that,  as  a 
I  the  flngw^riog^K  from  the  taM  of  the  rulc,  If  not  always,  their  ten- 

1  aun  aiied  M.    The  bone  li  hcd  to  bo  '       .  ^    ' 

BluTnouriirouiplclelyowHlcdliHotporKw    dcncy    IB     tO     StOB     (rrOWinff, 
.wptlon  of  >  *fry  thlD  taj-er  of  urfllHKe    „      ■'  ^.  f  ,  , 

-  K  (OD  the  ui»)iiuje-i  portioD  of  the  ou-  Heucs  on  the  great  toe,  where 

""""^  ««"-.  «.r,  H.  So.  m.        ^■^^^  (i^i^  j^^^j^^  ^^^g  ^^ 

oaa  inconvenience  in  walking,  and  it  can  be  removed  with  hardly  any  danger, 
this  should  always  be  done ;  but  when  the  exostosis  is  deeply  seated  (as  in 
the  very  common  instance  of  that  which  grows  just  above  the  internal  con- 
dyle  of  the  femur)  and  is  near  important  structures,'  it  is  very  doubtful 
'  The  knes-Joint  has  ofun  Ixjcd  opened  in  removing  lliis  eioHtuxis,  fur  in  siieh  ctueB 
prenuiii  atlacki  of  inSamniatioD  may  have  enlarged  the  ajnoriHl   meiribrane  beyond  Its 


440  DISEASES  OF  THE   BONES. 

whether  the  patient  ia  weU-ad^ieed  in  incurring  any  great  risk  in  order  to 
avoid  inconveniences  which  after  all  are  often  trifling,  and  which  may  be 
truEted  not  to  increase.  If  the  anrgeon  have  made  up  his  mind  to  operate 
he  may  be  certain  that  the  removal  of  the  surface  and  the  greater  part  of 
the  neck  of  the  tumour  will  perfectly  suffice  to  stop  the  disease ;  no  renewed 
growth  need  be  apprehended.  In  the  cartilaginoua  exostosis  all  the  ossi- 
fying material  is  removed  in  such  an  operation,  and  in  the  bony  outgrowth 
the  remains  of  the  neck  never,  as  far  as  I  know,  are  the  origin  of  any 
renewed  growth. 

It  has  often  been  noticed  that  exostosea  sometimes  suffer  fracture,  and 
a  remarkable  case  has  been  published '  in  which  an  exostosis  of  the  femur, 
having  been  thus  broken  off  from  the  bone,  became  entirely  absorbed,  so 
that  a  tumour  which  seemed  at  first  to  be  of  the  size  and  shape  of  a 
walnut  left  no  trace  whatever  of  its  existence  ;  and  Mr.  Maunder,  I  believe, 
treated  several  cases  by  fracturing  or  dividing  subcutaneously  the  neck  of 
the  exostosis.     The  treatment  ia  eminently  worthy  of  trial,  though  in  the 


only  three  instances  I  have  seen,  under  the  care  of  Mr.  Pick  and  myself,  it 
was  not  successful.  If  the  exostosis  is  not  absorbed  after  the  fracture  of  iLi 
neck,  and  its  presence  gives  the  patient  inconvenience,  it  might  be  removed 
when  loose  with  far  less  danger  tlian  is  involved  in  cutting  through  its  base. 
Fig.  21 1  will  illustrate  the  feasibility  of  this  method  of  treatment.  A  tumour 
BO  large  as  this  relatively  to  its  neck  could  easily  be  di\'ided  from  its  attach- 
ment, either  by  fracture  or  by  subcutaneous  section  with  a  chisel  or  fine 
saw,  and  passive  motion  might  prevent  any  tendency  to  reunite. 

Tlie  diffused  bony  tumour  is  illustrated  by  the  accompanying  figure  iFig. 
212),  showing  a  large  lobulated  mass  of  bone  enveloping  the  jaw  for  a  consider- 
able distance,  and  only  removable  by  extirpation  of  the  whole  of  the  bone  from 
which  it  grows.  Another  and  a  very  singular  case  is  illustrated  by  a  series  of 
three  preparations  in  the  Museum  of  the  College  of  Surgeons,  in  which,  afier 
amputation  on  account  of  such  a  tumour,  situated  near  the  knee,  the  tumour 
recurred  in  the  stump  five  years  afterwards  ;  re-amputation  was  performed, 
and  tlien  the  disease  again  recurred  in  the  pelris.     The  tumour  could  not  have 

'  Dr.  CliK-ne,  '  Ed.  Med.  Joum.'  July  187*. 
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been  malignant,  for  the  duration  of  the  affection  was  no  less  than  twenty-five 
years,  and  the  patient  died  only  of  the  local  consequences  of  the  pressure  of 
the  tumour  J  Other  similar  cases  have  been  noticed,  and  they  bear  a  remark- 
able analogy  to  those  of  the  recurrent  fibroid  tumour  of  soft  parts. 

The  other  innocent  solid  tumours  are  rare,  if  we  except  epulis  and  fibrous  Innooent 
or  nasopharyngeal  polypus,  which  are  treated  of  in  other  chapters.  They  J^^om^ 
generally  grow  from  the  periosteum,  and  are  of  the  fibrous,  '  fibrocellular,' 
or  fibrocystic  variety.  Very  commonly  they  are  mistaken  for  enchondroma 
before  operation  ;  and  as  the  treatment  and  the  prognosis  are  the  same,  the 
mistake  is  of  no  importance,  nor  can  I  lay  down  any  trustworthy  rules  for 
the  diagnosis.  The  majority  of  such  tumours  seem  to  be  coimected  with 
the  femur.^ 

Cystic  tumours  of  bone  are  serous  and  sanguineous.     The  former,  if  they  Hydatid 
are  not  confined  to  the  jaws  (as  Mr.  Stanley  beUeved  them  to  be),  are  at  any  ^^t»  o^®*^ 
rate  only  known  in  that  situation,  and  these  are  in  all  probability  always  caused  bone. 
by  some  irritation  around  the  teeth -cavities.     They  form  sometimes  enormous 
tumonrs  in  the  jawbones  (usually  the  lower),  with  the  wall  formed  in  some 
parts  by  thin  crepitating  bone,  in  others  by  fibrous  tissue,  and  containing 
clear  fluid.    The  diagnosis  is  easily  made  by  puncture. 

In  other  bones  the  presence  of  hydatids  has  given  rise  to  the  formation  of 
cavities  containing  a  thin  fluid,  but  whether  independently  of  hydatids  serous 
cysts  form  in  other  bones  seems  doubtful. 

Both  forms  require  similar  treatment,  viz.  to  be  laid  open  pretty  freely, 
when  if  hydatids  are  found  they  are  to  be  evacuated,  otherwise  the  opening 
is  to  be  kept  free  and  the  cyst  left  to  fill  up  gradually.  In  a  case  which 
furnished  a  preparation  to  the  Museum  of  St.  George's  Hospital,  Sir  B.  Brodie 
removed  the  whole  side  of  the  lower  jaw,  on  account  of  an  unusually  large 
cyst  of  this  nature,  but  the  operation  proved  fatal  from  erysipelas.  I  never 
saw  one  of  so  large  a  size,  but  have  seen  a  few  smaller  ones  which  have  done 
well  under  the  simpler  treatment. 

The  blood-cysts  in  bone  are  still  rarer,  and  many  of  the  cases  were  clearly 
only  instances  of  mahgnant  or  myeloid  (sarcomatous)  tumours  with  blood- 
cysts  of  very  large  proportionate  size  formed  in  them.  I  must  refer  the 
reader  to  the  authorities  named  below'  for  illustrative  cases.  The  treat- 
ment would  generally  consist  in  la}dng  open  and  stuffing  the  cyst  if  no 
tumour-formation  could  be  detected  in  the  walls,  otherwise  in  excision  or 
amputation. 

One  remarkable  feature  of  tumours  of  bone  is  pulsation.  This  symptom  Puiuting 
when  seen  is  usually  taken  as  a  proof  that  the  tumour  is  cancerous.  It  has,  of 'boo" 
however,  been  noticed  undeniably  in  myeloid  tumours,  and  in  others,  as  to 
which  no  evidence  existed  of  malignancy  :  nay,  in  some  where  the  course  of 
the  disease  afterwards  showed  that  it  could  not  have  been  cancerous.  Some 
of  the  latter,  m  which  nothing  but  vascular  tissue  was  discovered,  are  regarded 
as  being  examples  of  the  disease  described  by  Breschet,  under  the  name  of 

•  See  *Sy«t.  of  Surg/  3rd  ed.  vol.  ii.  p.  327. 

•  See  Adams  and  Hevett,  in  '  Path.  Trans.'  vol.  v.  p.  254. 

•  Travers,  •Med.-Chir.  Trans.'  vol.  xxi.  Stanley,  'Dis.  of  the  Bones/  p.  187.  Liston, 
so-called  *  Ossified  Aneurism  of  the  Subclavian  Artery/  '  Ed.  Med.  and  Surg.  Journ/  vol.  zvi. 
pp.  66,  215.     N^laton,  *Bith.  Chir/  vol.  ii.  p.  48. 
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Osteo-  aneurism  of  the  bones  (osteo-anenrism),  and  which  he  believed  to  be  fonned 
entirely  of  dilated  bony  capillaries,  just  like  the  aneurism  by  anastomosis 
of  soft  parts.  When  a  tumour  of  bone  pulsates  it  will  most  commonly  be 
found  to  be  a  cancer  in  which  there  is  a  space  or  more  commonly  several 
spaces  communicating  with  the  arteries  which  supply  the  tumour,  and  large 
enough  to  give  rise  to  pulsation  perceptible  to  the  eye  and  the  hand.  The 
pulsation  is  also  sometimes,  though  more  rarely,  perceptible  to  the  ear,  and 
thus  the  symptoms  resemble  those  of  aneurism  so  very  nearly,  that  when  the 
tumour  grows  in  the  neighbourhood  of  some  large  artery,  as  in  the  abdomen, 
near  the  course  of  the  aorta  or  iliac  arteries,  in  the  buttock,  near  the  gluteal, 
or  in  the  femur,  near  the  popliteal  or  femoral  artery,  the  mistake  has  been 
committed  by  the  most  eminent  surgeons,  even  after  deliberate  and  repeated 
consultation,  and  that  in  both  ways,  i.e.  aneurism  has  been  mistaken  for 
maUgnant  tumour,  as  well  as  the  reverse.  I  think  this  is  sufficient  evidence 
that  in  the  present  state  of  surgery  the  mistake  is  in  some  cases  inevitable.' 
The  main  points  of  distinction  between  the  two  diseases  are  the  following : 
Aneurisms  usually  have  a  distinct  and  loud  bruit,  pulsatile  tumours  none  at 
all,  or  an  indistinct  one.  Aneurisms  have  an  expansive  lateral  pulsation  (as 
well  as  the  up-and-down  pulsation),  and  this  is  not  usually  the  case  in  pul- 
satile tumours.  Aneurism  does  not  affect  the  bone  unless  it  has  eroded  or 
absorbed  it  (which  is  rare  in  the  limbs) ;  pulsatile  tumour  is  very  commonly  ac- 
companied by  some  expansion  of  the  bone  on  which  it  grows.  Aneurism  can 
usually  be  moved  to  some  extent  on  the  subjacent  bone  ;  pulsatile  tumours 
are  hardly  known  except  as  springing  from  bones,  and  therefore  incorporated 
with  them.  Aneurisms  are  often  of  longer  duration  than  pulsatile  tumours 
attain  without  fungating  or  destroying  the  patient's  general  health. 

It  is  by  a  careM  consideration  of  all  these  symptoms  that  the  diagnosis 
must  be  made  ;  and  in  any  case  of  doubt  it  seems  the  surgeon's  clear  duty  to 
give  the  patient  the  benefit  of  it,  and  to  select  the  milder  operation  of  ligature 
of  the  main  artery  in  preference  to  amputation,  especially  considering  that  if 
the  tumour  do  turn  out  to  be  malignant  even  the  latter  operation  would  pro- 
bably only  give  a  brief  respite. 

If  the  case  is  evidently  one  of  pulsatile  tumour  of  a  bone,  amputation  is, 
as  a  general  rule,  to  be  advised  when  possible ;  but  there  are  pulsating  tumours 
which  can  be  eradicated  with  success,  as  is  proved  by  the  cases  related  by  Sir 
J.  Paget  ('  Med.-Ghir.  Trans.'  vol.  liv.  pp.  256-7),  in  one  of  which  the  tumour 
turned  out  to  be  of  a  fibrous  nature,  and  the  patient  was  known  to  have 
remained  in  good  health  ten  years  after  its  enucleation.  In  one  other  case 
a  tumour,  believed  to  be  merely  an  aneurism  of  the  bone,  was  successfully 
enucleated  by  means  of  the  actual  cautery.' 

Such  cases  do  undoubtedly  justify  the  surgeon  in  proposing  the  removal 
of  the  tumour  only,  when  the  latter  is  growing  very  slowly,  so  as  to  be  evidently 
not  cancerous,  and  especially  if  there  be  so  little  evidence  of  solid  tissue  around 
the  vascular  mass  that  it  may  be  hoped  that  it  is  a  mere  aneurism  of  the  bone. 
In  any  such  case,  however,  the  patient  should  be  prepared  for  amputation  if 
necessary. 

>  Cafies  of  eiTonoous  diagnosifl  have  been  published  in  the  case  of  aMomiiml  tiimoar 
under  Sir  J.  Paget^s  care,  of  gluteal  under  Mr.  6uthrie*s,  of  popliteal  under  Mr.  PoUock*s ; 
and  are  referred  to  in  a  paper  of  mine, '  On  the  Diagnasis  of  Aneurism/  in  the  7th  rol.  of 
the  '  St.  George's  Hospital  Report*.' 

«  3Iai>other,  'Dublin  Me*l.  Press/  Feb.  4,  1863.  In  a  case  vhere  Mr.  Biekersteth 
amputated  the  leg  for  pulsating  tumour  of  the  tibia,  the  disease  on  examination  was  MteTv^l 
to  l)e  a  pure  example  of  osteo-aneurism,  and  no  return  took  place. — See  •  SytU  of  Surg.*  3nl 
ed.  vol.  ii.  p.  320. 
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A  very  singnlar  and  rare  affection  in  bones  is  known  by  the  name  of  Moliities 
MoUities  Ossiom,  Osteomalacia  or  Malacosteon.  There  is  no  doubt  that  under  om^"™- 
this  designation  several  morbid  conditions  have  been  described,  most  of  which 
constitute  separate  diseases,  and  have  been  noticed  above.  Thus  bones  become 
softened  by  the  diffused  form  of  infiltrating  cancer  (see  p.  482).^  Again,  bones 
have  been  known  to  be  so  softened  by  inflammation  in  the  course  of  constitu- 
tional syphilis  as  to  be  described  by  the  name  of  MoUities.'  And  cases  of 
spontaneous  fracture  from  cancerous  deposit  or  from  other  causes  have  been 
incorrectly  enough  spoken  of  as  MoUities.  But  the  pecuUar  disease  which  is 
properly  so  designated  is  marked  by  the  gradual  softening,  bending,  and  very 
probably  the  ultimate  fracture  of  the  bones,  usuaUy  of  several  parts  of  the 
body,  or  at  any  rate  of  a  great  extent  of  bone,  while  the  patient  is  not  in  any 
visible  condition  of  disease,  except  for  the  weakness  and  the  loss  of  function 
which  the  softening  of  the  skeleton  produces.  MolUties  is,  therefore,  distin- 
guished from  cancer  by  the  fact  that  in  the  one  numerous  and  extensive  tracts 
of  bone  graduaUy  soften,  bend,  and  perhaps  ultimately  break,  whUe  the  deposit 
in  cancer  generaUy  occurs  at  one  definite  spot,  and  the  bone  yields  there 
abruptly,  besides  which  there  is  often  no  fatal  cachexia  in  moUities ;  in  fact, 
in  many  cases  the  patient  has  died  of  old  age.  From  rickets,  to  which  it  is 
compared  by  some  authors,  who  speak  of  it  as  '  senile  rickets,'  moUities  is  dis- 
tinguished by  the  essential  feature  that  it  has  no  tendency  to  recovery,  while 
rickets  alw|tys  disappears  if  the  child  survives. 

The  symptoms  of  true  moUities  are  very  striking.  The  disease  generaUy 
commences  with  pain  mistaken  for  rheumatism,  and  sometimes  this  pain  lasts 
long  and  is  very  severe.  A  great  part  of  the  skeleton,  sometimes  the  whole 
pelvis  or  thorax,  or  many  of  the  bones  of  the  hmbs,  become  so  soft  and  weak 
that  they  bend  under  the  ordinary  muscular  actions ;  tiU  sometimes  (as  in  the 
often  quoted  case  of  Madame  Supiot)  the  feet  can  be  placed  above  the  head, 
and  the  patient  is  quite  bedridden  from  the  weakness  of  the  body  ;  and  the 
stature  may  even  be  much  diminished  from  the  faUing  together  of  the  vertebras. 
Fracture  is  very  common,  but  curiously  enough  the  bones  may  unite  again. 
Dr.  Ormerod  pubHshed  a  case'  in  which  there  were  a  great  number  of  fractures 
— at  one  time  seven  different  bones  were  fractured — and  yet  the  fractures 
united  just  as  readily  as  they  do  in  rickets.  Often,  however,  the  fractures 
show  no  tendency  to  unite.  Most  of  the  patients  are  past  the  middle  period 
of  life/  and  are  of  the  female  sex,  though  men  also  suffer  from  the  disease.^ 
It  is  said  that  the  bones  of  lunatics  are  more  fragile  than  those  of  the  sane 
— and  one  case  at  any  rate  of  genuine  moUities  in  a  lunatic  is  on  record  ;^  but 
exact  details  are  wanting.  Persons  affected  with  this  disease  usuaUy  die  from 
mere  decay  of  nature — sometimes  from  intercurrent  disorders,  as  pneumonia — 
sometimes  from  deficient  respiration,  in  consequence  of  the  loss  of  mobility 
of  the  softened  chest-waUs,  or  from  pressure  on  the  spinal  cord  or  medulla. 

*  A  good  example  of  this  in  in  the  Museum  of  St.  George's  Hospital,  showing  two 
Tfrrtebne  completely  softened  by  cancer,  which  ha.H  entirely  replaced  their  natural  structure. 

*  The  existence,  however,  of  any  softening  uf  liones  in  syphilis  so  diffused  as  to  deserve 
the  Diune  of  osteomalacia  is  doubted  by  lAncereaux,  '  Treatise  on  Syphilis/  trans,  for  '  New 
.^yl  Hoc'  vol  i.  p.  243. 

*  'Brit.  Med.  Joum/  Sept.  10,  185tf. 

*  One  hitherto  unique  case  was  exhibited  to  the  International  Med.  Congress  in  the 
skeleton  of  a  child  under  two  years  of  age.     Sec  their  '  Trans.'  Dis.  of  Children,  p.  59. 

*  Out  of  146  cases  which  Mr.  Durham  refers  to,  13  only  were  men ;  but  then  in  a  great 
oomfaer  of  these,  which  are  recorded  only  for  obstetric  purposes,  the  true  nature  of  the 
disease  is  very  doubtful. 

*  Vr.  Atkins,  'Brit.  Med.  Joum.'  June  26,  1880. 
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The  pathological  anatomy  of  the  softened  bonea  bears  a  conBiderable 
resemblance  to  rickets,  and  also  to  fatty  degeneration.  In  some  cases  the 
&ity  degeneration  has  been  bo  extreme  that  the  bone  resembled  '  ratlier  a 
portion  of  fatty  matter  enclosed  in  a  case  of  periosteum  than  a  bone.' — 
(Ormerod.)  At  other  times  the  outer  shell  has  been  healthy,  while  the  central 
cancellouB  tissue  lias  been  softened.  The  cancelli  will  be  found  enlarged, 
sometimes  to  such  an  extent  that  the  whole  bone  is  expanded  and  filled 
with  a  peculiar  reddish  gelatiniform  matter,  in  which  fat,  oil,  and  blood- 
discs  will  be  found,  together  with  certain  ceUular  bodies,  according  to 
Dalryraple.' 

Rindfleiscb  thns  describes  the  microscopical  appearances  of  bone  in 
mollities  :  '  If  we  break  off  a  minute  trabecula  from  the  cancellous  texture  of 
a  bone  affected  with  this  disease,  and  aftei  soaking  it  in  carmine  examine  it 
under  a  magnifying  power  of  800  diameters,  we  find  a  highly  characteristic 
set  of  appearances  (Fig.  218).  The  trabecula  is  seen  to  consist  of  two  dif- 
ferent substances  ;  it  exhibits  two  ^ery  distinct  zones — an  outer  one,  lying  next 
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to  the  medullary  spaces  (d)  and  the  Haversian  canals  (c),  and  an  inner  one, 
which  forms  the  axis  of  the  trabecula.  The  inner  zone  consists  of  perfectly 
normal  bone-tissue  ;  the  corpuscles  with  their  countless  anastomosing  prolong- 
ations, the  highly -refracting  colourless  basis-substance,  are  unaltered.  The 
outer  layer,  on  the  other  hand  [b),  exhibits  a  finely  striated  basis-aubstanee, 
deeply  stained  with  carmine,  in  which  only  a  few  scattered  streaks  of  shadow 
indicate  the  former  position  of  the  hone -corpuscles,  while  of  their  proc^sse.'t 
not  a  vestige  remains  ;  it  seems  rather  as  if  a  swelling  of  the  iutiTcelluUr 
substance  were  engaged  in  obliterating  all  the  lacunie  together  with  tlieir 
canaUculi.  The  alterations  remind  us  too  forcibly  of  those  which  tlic  bone- 
tissue  presents  when  soaked  in  hydrochloric  acid  to  leave  ub  in  doubt  for 
one  moment  that  a  process  of  decalcification  is  taking  place  in  tlie  pre^'nt 
instance.' 

■  'Ihiblin  Quarterly  Journ.'  1846.  A  very  Tutl  kccoudI  of  thumicrmcopiotl  anil  ch<-Riit-a1 
chsDftes  fuuDil  in  Ihv  buneo  in  mnllitim  is  contiiiDHl  in  Mr.  Uurhani's  paper  in  ihu  *  liuv'i 
Uuapilal  Repurtx,'  Tol.  i.  3nl  aoriut,  1864. 
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The  nature  of  the  morbid  change  in  mollities  is  by  no  means  clear.  The 
earthy  base  of  the  bone  is  absorbed,  and  much  of  it  may  be  found  passing 
away  in  the  urine,  but  how  or  why  this  occurs  we  are  at  present  entirely 
ignorant.  That  it  is  somehow  associated  with  a  generally  depressed  condition 
of  the  system,  caused  in  some  cases  by  repeated  pregnancy,  in  others  by 
mental  suffering,  in  others  by  privation  of  various  kinds,  seems  to  be  conceded, 
but  nothing  is  known  as  to  how  this  cause  acts,  nor  why  its  effect  should  be 
so  strikingly  marked  on  the  bones,  while  the  rest  of  the  body  is  unaffected.^ 

A  more  interesting  question  is  whether  the  disease  is  curable,  and  how  to 
treat  it. 

Mr.  Durham  is  disposed  to  answer  the  former  question  in  the  affirmative ; 
and  he  is  able  to  refer  to  two  cases  of  alleged  cure  which  rest  on  the  autho- 
rity of  Beylard'  and  Trousseau.  And  in  several  other  cases,  which  ulti- 
mately proved  fatal,  a  considerable  temporary  improvement  has  been  noticed 
under  treatment.  The  treatment  must  be  stimulant  and  supporting,  as  far 
as  the  digestion  will  permit ;  and  the  use  of  mineral  acids,  of  course  with  due 
reference  to  the  reaction  of  the  urine,  phosphates  and  cod-liver  oil,  seems  to 
be  indicated. 

Many  cases  of  deformity  of  the  pelvis  leading  to  difficulty  in  parturition 
are  described  in  sunmiary  terms  as  '  mollities,'  but  the  great  majority  of  them 
have  undoubtedly  been  instances,  not  of  the  disease  here  described,  but  of  old 
rickets,  though  some  have  probably  been  cases  of  true  moUities. 

Bickets  is  a  constitutional  disease,  nearly  allied  to  struma,  the  chief  mani-  Bickets. 
festationsof  which  are  found  in  the  bones,  but  which  implicates  other  organs, 
especially  the  great  viscera,  a  fact  which  should  never  be  left  out  of  sight  in 
speaking  of  or  treating  rickets.^  But  the  important  peculiarity  of  the  morbid 
diathesis  in  rickets  is  that  it  is  not  permanent.  If  the  child  survives,  the 
disease  will  disappear,  though  the  deformities  produced  by  it  will  remain  for 
life.  And  rickets  is  very  rarely  fatal  in  itself,  although  it  is  pretty  often  in- 
directly fatal ;  i.e.  the  child  is  so  much  weakened  as  to  succumb  to  some  infan- 
tile disorder  which  he  would  otherwise  have  thrown  off.  It  may  be  combined 
with  struma  or  congenital  syphilis. 

Bickets  may  commence,  as  it  is  believed,  in  utero,  and  is  supposed  to  be  one 
of  the  causes  of  intra-uterine  fracture,  but  generally  it  does  not  begin  till  about 
the  time  when  the  child  is  beginning  to  walk,  and  often  not  till  two  or  three 
years  of  age,  or  even  later.  Its  causes  are  found  in  anything  which  produces 
weakness  :  bad  feeding,  bad  air,  want  of  cleanliness — poverty,  in  fact — are  the 
common  causes.^    Hence  Sir  W.  Jenner  says  that  rickets  is  the  commonest 

'  I  think  it  is  a  pity  to  waste  space  here  on  mere  hypotheses.  The  reader  vill  find  them 
all  stated  and  discussed  in  Mr.  Durham's  paper. 

'  Beylard, '  Du  Bachitis,  de  U  Fragility  des  Os,  de  TOsteomalacie/  pp.  266,  274.  In  one 
of  these  cases  the  person  affected  managed  by  gradual  extension  to  increase  her  stature  by 
half  a  mitre— i.e.  more  that  eighteen  inches — from  what  it  was  at  the  period  of  greatest 
cuiTBtare  of  the  spine.  The  duration  of  the  case  extends  over  about  twenty  years,  and  the 
patient  was  then  in  good  health,  though  deformed. 

*  Sir  W.  Jeoner  has  insisted,  perhaps  more  strongly  than  any  other  author,  on  the  oon- 
f^itutional  origin  of  rickets.  'Med.  Times  and  Gazette,' voL  i.  1860.  Dr.  Dickinson  has 
de«eribed  the  enlargement  met  with  in  the  liver  and  spleen  chiefly,  but  also  in  the  lymphatic 
glands,  in  rickety  children  as  an  increase  in  the  fibrous  and  epithelial  tissues  of  the  organs, 
producing  an  appearance  much  like  that  of  the  ordinary  lardaoeous  or  so-called  '  amyloid '  de- 
geDeimtion,but  not  giving  the  characteristic  reaction  with  iodine. — '  Med.-Chir.  Trans.'  vol.  lii. 

*  A  disease  believed  to  be  identical  with  rickets  was  produced  in  puppies  by  improper 
feeding. — Dick,  'Path.  Soc.  Trans.'  vol.  ziv.  p.  289.  SimiUr  experiments  with  similar 
results  were  mode  by  M.  Jules  Gu^rin. 
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constitutional  disease  among  the  children  of  the  poor  in  London.  But  the 
children  of  the  rich  are  not  exempt  from  it,  and  in  them  it  shows  itself  chiefly 
in  the  later  members  of  large  families,  the  mothers  being  exhausted  by  repeated 
pregnancies,  or  in  the  children  of  parents  suffering  from  the  hereditary  taint  of 
stnuna,  or  possibly  syphilis.^ 

The  early  symptoms  of  rickets  are  not  always  well-marked.  The  child 
appears  restless  and  out  of  health ;  if  it  has  begun  to  walk  it  will  be  '  taken  off 
its  feet,'  as  the  nurses  phrase  it ;  its  dentition  is  probably  retarded,  the  breath 
foetid,  and  the  digestion  disordered ;  but  these  symptoms  are  not  in  themselves 
conclusive.  The  first  distinct  indication  of  rickets  is  a  swelling  of  the  cartila- 
ginous extremities  of  the  long  bones,  and  generally  near  the  wrist  or  ankle,  or 
of  the  ribs  where  they  join  with  the  costal  cartilages.  The  child  is  usually 
also  noticed  to  be  restless  and  to  throw  off  the  bedclothes,  and  often  the  head 
sweats  profusely.  The  fontanelles  are  often  very  late  in  closing,  and  the  head 
large.  Now  begins  a  stage  of  more  or  less  general  softening  of  the  bones — 
those  of  the  limbs  become  bent,  the  curves  being  generally  an  exaggeration  of 
the  natural  curvature  of  the  bone,  and  due  partly  to  pressure  in  walking  or 
crawling,  partly  to  the  traction  of  the  muscles.  Fracture  is  very  common  in 
the  stage  of  softening,  the  fractures  uniting  very  readily  and  kindly.  In  many 
cases  the  periosteum  is  not  torn.  Sometimes  the  bone  is  bent,  but  not  entirely 
broken.  The  chest- walls  are  distorted,  the  lower  ribs  being  drawn  in,  some- 
what as  though  a  string  had  been  tied  round  the  chest  above  the  liver.  This 
distortion  is  due  in  part  to  the  softness  of  the  thoracic  parietes,  causing  them 
to  yield  to  atmospheric  pressure,  for  there  is  in  these  cases,  as  Sir  W.  Jenner 
has  shown,  a  tendency  to  collapse  of  the  upper  part  of  the  lungs,  so  that  the 
external  pressure  of  the  atmosphere  is  not  balanced  by  the  air  inside ;  and 
the  same  result  may  be  favoured  by  attacks  of '  child-crowing*  or  laryngismus 
stridulus,  to  which  these  weakly  children  are  very  liable.  But  the  deformity 
is  also  due  in  part  to  the  lower  ribs  being  pushed  out  by  the  enlarged  liver 
and  spleen.  And  it  may  also  be  partly  due  to  the  diaphragm  pulling  inwards 
the  parts  of  the  ribs  to  which  it  is  attached.  The  common '  pigeon  breast '  may 
also  co-exist  with  this  rickety  deformity.  The  spine  is  not  peculiarly  liable 
to  distortion  in  rickets.  When  this  occurs  it  may  take  place  in  any  direction, 
the  most  common,  perhaps,  being  '  kyphosis,*  or  a  generally  diffused  curvature 
backwards,  easily  distinguished  from  the  abrupt,  limited  projection  of  angular 
deformity  ;  but '  lordosis,'  or  the  forward  displacement  of  the  bodies  of  the 
lumbar  vertebraB,  may  be  produced  by  obliquity  of  the  pelvis  caused  by  the 
deformity  of  the  lower  extremities,  or  lateral  curvature  by  unequal  length  of 
the  two  legs  from  a  bend  or  fracture  of  one  of  them.  The  pelvis  is  often 
grievously  deformed,  its  outlet  being  narrowed,  the  tuberosities  of  the  isehia 
pressed  towards  each  other,  and  the  pubic  arch  widened,  or  the  pnbes  pressed 
backwards  towards  the  sacrovertebral  angle,  and  the  isehia  thrust  outwards.* 

'  An  attempt  has  lately  been  made  by  M.  Parrot  to  proro  that  rickets  is  merely  one  of 
the  manifestations  of  (institutional  syphilis.  I  have  not  space  to  enter  into  the  discuaedoa 
hei«,  but  cannot  refrain  from  saying  how  much  I  di»M>nt  from  the  riews  of  M.  Parrot, 
which  seem  to  roe  in  flat  contradiction  to  cvery-day  experience,  and  to  be  founded  too  ex- 
clusively on  pathological  specimens  and  theoretical  assumptions.  The  uoet  that  seems  to 
me  to  result  from  M.  Parrot's  specimens  and  arguments  is  that  rickets  may  exist  along  with 
hereditary  syphilis,  and  that  very  probably  a  large  i)roportion  of  sy))hilitie  infants  may  W 
rickety.  I  would  refer  the  reader  who  wishes  to  ^tudy  the  subject  to  the  section  on  IHmasca 
of  Children  in  the  '  Trans.*  of  the  International  Coiigreee. 

*  I  have  l>efore  olieervod  that  many  axaea  related  in  oli^etrical  works  as  inrtancat  of 
mollities  were  in  all  prol>ability  cases  of  deformity  from  nckets. 
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In  other  cases  the  pelvis  is  simply  retarded  in  development,  so  as  to  retain  in 
mature  life  the  small  relative  size  of  infiincy.'  This  latter  condition  is  con- 
nected with  an  interesting  feet  noticed  by  Mr.  Shaw,  viz.  that  in  cases  of  old 
rickets  the  whole  adult  body  often  preserves  the  proportions  natural  to  infancy 
— the  relatively  small  size  of  the  face,  of  the  pelvis,  and  of  the  lower  limbs — 
irrespective  of  any  deformity  in  any  of  these  parts. 

The  chief  features  of  the  pathological  anatomy  of  the  bones  in  the  active 
stage  of  rickets  are  a  large  production  of  growing  tissue  at  the  epiphysial  ends, 
a  softening  of  the  bony  tisane  of  the  shaft,  with  enlargement  of  the  lacunte, 
which  are  occupied  by  a  red  pulpy  substance,  and  a  great  thickening  of  the 
periosteum. 

There  seems  no  doubt  that  the  enlargement  of  the  ends  of  the  bones  and 
the  softening  of  their  shafts,  which  are  prominent  phenomena  in  rickets,  are 
due  to  on  abnormal  excess  in  the  quantity,  accompanied  by  imperfection  in 
the  quality,  of  the  ossification.  Thus,  at  the  osstfying  extremities  (epiphysial 
cartilages)  of  the  bones,  the  cartilaginous  ossification  is  seen  to  be  excessive  in 
that  the  ossifying  layer  of  cartilage -cells  is  very  much  increased  in  thickness — 
many  of  these  proUferatiag  cells  are 
seen  to  be  directly  calcified— the 
-A. embryonic  medullary  spaces  are  of 
very  large  size — and  the  basis-sub- 
'  stance  which  separates  them  is  per- 
meated with  calcareous  salts  form- 
ing an  imperfect  areolar  or  spongy 
tissue—the  interstices  of  which,  as 
well  as  the  primary  areolfe,  are 
filled  with  a  copious  medullary  (or 
>£.  embryonic)  tissue — and  according 
Bofthei  bone-itaue  *°  Comll  and  Raurier  the  medulla 
miiee.    ±.  cutii>e«-«u  which  fills  the  medullarv  canal  of 

■ajTuiE   D7   Lns   reagent.     B.   Buli-antatance  Hg-    ,,  if.-,,,.-         •.  -      i 

lonited.  i^  Buto-utatuue  impreguted  wttii  «i»-  the  Shaft  itseli  IB  Often  orgamsed 
nnbnoDic  coniuKtiT*  tittat.  T.  tski.— Fniin  Comii  uito  a  kmd  Of  membrane.  So,  also, 
"^      ^"'  in  the  subperiosteal  or  membranous 

ossification  the  ossifying  layer  is  much  thicker,  more  adherent  to  the  bone,  and 
forme  a  mass  of  spongy  cellular  substance  in  which  irregular  lines  of  calcifica- 
tion make  their  appearance,  until  it  is  converted  into  a  layer  of  weak  spongy 
bone  much  thicker,  but  also  much  less  solid,  than  the  normal  compact  tissue, 
which  all  this  time  is  being  absorbed  from  its  lower  surface  in  the  natural 
process  of  growth.  If  the  disease  is  cured  without  any  alteration  of  the  shape 
of  the  bone,  all  this  is  made  good  again,  the  swollen  epiphysial  ends  resume 
their  natural  shape,  and  the  spongy  exterior  is  modelled  down  into  the 
natural  compact  tissue.  But  if  a  bend  occurs  the  spongy  wall  of  the  bones 
is  thickened  still  further  in  order  to  strengthen  the  curved  bone,  and  its  sub- 
sequent conversion  into  contpact  tissue  as  the  disease  is  cnred  forms  those 
ridges  or  buttresses  which  are  so  familiar  in  rickety  bones  in  the  place  of  the 
lines  aspera  and  other  similar  situations.* 

The  effect  on  the  skull  is  worthy  of  especial  mention.  The  exuberant  and 
imperfectly  ossified  tissue  causes  a  great  enlargement  of  the  cranial  bones,  with 

'  Sea  Dr.  littU'i  account  nf  Mr.  SIut'b  nsearcbes  on  this  mbject,  'Syst.  of  Surg.'  3rd 
mL  tdI.  iii.  p.  820. 

»  r  would  refer  the  render  for  fuller  doscriptioas  to  Rindfleiech's  '  Psth.  Histology,'  or  to 
the  work  of  Coroil  sod  Bsnrier. 
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disappearance  of  the  distinction  between  the  two  tables  and  the  diploe,  till  the 
whole  skull  presents  a  uniform  thick  layer  of  crumbly,  porous  bone.  In  the 
occipital  bone,  according  to  Hindfleisch,  the  pressure  of  the  brain  and  counter- 
pressure  of  the  pillow  in  lying  often  cause  absorption,  and  so  thinning  and 
even  perforation  of  the  skull  (cranio- tabes),  now  claimed  by  some  observers 
as  a  S3rmptom  of  congenital  syphilis. 

To  the  softening  stage  succeeds  the  stage  of  induration,  in  which  the  en- 
larged and  bent  bones  ossify,  and  the  patient  recovers,  but  too  often  with  per- 
manent deformity  from  neglect  during  the  early  stages  of  the  malady.  Growth 
also  in  the  severer  cases  is  more  or  less  stunted  over  the  whole  body. 

The  treatment  of  rickets  is  medical  and  surgical.  The  medical  treatment 
is,  no  doubt,  the  most  important,  and  if  commenced  early  enough  and  carried 
through  with  care  it  usually  makes  all  but  the  simplest  surgical  measures 
unnecessary.  Great  attention  should  be  paid  to  the  diet,  to  see  tliat  it  is 
wholesome  and  sufficient,  to  the  action  of  the  bowels  and  skin,  and  to  all  other 
accessible  hygienic  measures.  During  the  softening  stage  the  child  should  be 
carefully  nursed,  and  prevented,  as  far  as  possible,  from  crawling  or  walking. 
God-liver  oil,  iodide  and  phosphate  of  iron,  or  other  ferruginous  tonics,  usually 
procure  rapid  improvement  of  the  health  when  combined  with  proper  general 
treatment.  But  the  misfortune  of  these  cases  is  that  the  circumstances  of 
the  poor  children  often  prevent  them  from  having  proper  attention,  diet,  and 
regimen,  or  the  ignorance  of  the  parents  and  the  easy  assumption  that  the 
child  '  will  grow  out  of  it  *  prevent  them  from  applying  for  advice  till  deformity 
has  far  advanced. 

The  use  of  splints  to  the  deformed  limbs  in  rickets  is  not  to  be  heedlessly 
adopted  in  deference  to  routine.  It  is  useless  to  apply  ordinary  splints  and 
bandages  with  a  view  to  straighten  the  bent  bones,  except  in  the  period  of 
considerable  softening,  and  then  their  application  demands  much  care.  If  the 
pelvis  is  softened  it  is  beheved  that  the  weight  of  the  splints  on  the  legs  will 
increase  the  pelvic  deformity.  However,  by  careful  splinting  I  have  often 
succeeded  in  redressing  incipient  deformity,  and  have  no  doubt  of  the  pro- 
priety of  the  practice.  Another  great  benefit  in  splints  is  that  they  may  be 
made  to  project  below  the  feet,  and  so  effectually  prevent  the  child  from  walk- 
ing— a  great  point  with  poor  children,  who  have  no  special  nurses. 

Knock-knee  generally  requires  a  special  instrument,  which  must  be  care- 
fully adapted  to  the  individual  case ;  and  it  must  be  remembered  that  in 
inveterate  knock-knee  it  is  not  alone  the  ligaments  that  have  yielded,  but  the 
shape  of  the  bones  is  also  altered,  the  internal  condyle  sometimes  projecting 
below  the  level  of  the  external,  or  the  shafts  of  the  long  bones  being  changed 
in  shape,  so  that  only  an  imperfect  cure  is  possible  without  the  section  of  the 
deformed  bone. 
Operations         Finally,  there  are  cases  in  which  it  may  be  justifiable  to  perform  osteotomy, 
deff^itv^    Bubcutaneously  or  otherwise,  and  put  the  leg  straight,  treating  it  somewhat 
and  knock-  like  a  compound  fracture.    Mr.  Marsh  has  recorded  *  some  interesting  and 
^^'  successful  cases  of  this  operation,  which,  however,  it  will  be  readily  understood, 

is  only  occasionally  justifiable.  The  whole  subject  of  osteotomy  for  rickety 
deformities  and  for  knock-knee  will  be  treated  in  the  chapter  on  Ortliopftdic 
Surgery. 


Hyper-  Hypertrophy  of  the  bones  is  a  result,  in  many  cases,  of  chronic  ii 

*™^  ^'       tion  or  sclerosis ;  but  here  tlie  propriety  of  the  term  may  well  be  questioned. 

•  *Med.-^hir.  Trans/  vol.  Ivii.  p.  146. 
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Such  cases  are  instances  of  chronic  ostitis,  and  ought  to  he  so  descrihed.^ 
There  are  other  cases  in  which  no  inflammatory  symptoms  are  known  to  have 
ever  been  noticed,  as  in  the  skull  which  is  preserved  in  the  Museum  of  the 
College  of  Surgeons,  enormously  thickened,  the  history  of  which  states  that 
the  patient  was  only  made  aware  of  the  condition  of  the  skull  by  finding  that 
the  size  of  his  hat  was  constantly  enlarging,  though  here  the  disease  certainly 
resulted  from  injury.  It  is  chiefly  in  the  skull  that  specimens  of  hypertrophy 
are  preserved  in  our  museums,'  and  as  a  rule  nothing  is  known  about  the 
patients  during  life,  except  that  many  have  been  insane  or  of  weak  intellect.  • 

Some  of  these  skulls  are  greyish  in  colour,  very  porous,  irregular  in  structure 
— aptly  compared  by  Mr.  Durham  '  to  dried  mortar.  Others,  however,  are 
much  more  dense  and  hard,  though,  like  the  former,  'they  have  a  certain 
rough  irregularity  of  texture.*  The  former  are  described  under  the  name  of 
*  osteoporosis.'  The  latter  are  regarded  by  Bokitansky  as  instances  of  con- 
secutive induration,  succeeding  on  this  osteoporosis.  But  Mr.  Durham  is 
inclined  to  doubt  this  and  to  conjecture  that  the  light  spongy  bones  are 
examples  of  arrested  mollities  (which  he  regards  as  a  curable  affection),  and 
the  latter  as  the  result  of  cured  rickets.  The  idea  must  be  regarded  as  a 
conjecture  merely  at  present,  but  it  is  an  interesting  one,  and  deserves  to  be 
elucidated  by  further  researches.  Mr.  Stanley  has  pointed  out  an  interesting 
fact  in  the  cases  which  he  describes  as  hypertrophy  of  the  long  bones,  viz, 
that  the  affected  bone  often  increases  in  length.^  Sometimes  the  whole  limb 
is  lengthened,  or  when  one  bone  (as  the  tibia)  is  affected  and  the  other  is  not, 
either  the  affected  bone  will  be  observed  to  be  curved,  in  order  to  adapt  it  to 
the  normal  length  of  the  other,  or  the  ligaments  uniting  the  two  bones  will 
yield. 

Atrophy  of  bone  ('  fragilitas  ossium ')  is  not  so  much  a  disease  in  itself  as  Atrophy 
a  symptom  of  many  other  diseases,  the  chief  of  which  are  inflammation,  fatty 
degeneration,  ankylosis  leading  to  disuse  of  the  limb,  and  injury.  Senile 
degeneration  is  also  a  frequent  cause  of  atrophy — a  fact  illustrated  by  the 
fracture  of  the  neck  of  the  femur,  spoken  of  on  p.  276  (see  Fig.  106).  Atrophy, 
strictly  speaking,  consists  in  the  mere  removal  of  the  tissue  of  the  bone,  with 
no  alteration  in  its  composition,  and  it  is  best  illustrated  by  preparations 
in  which,  from  ankylosis  of  the  joints,  or  from  prolonged  confinement,  the 
limb  has  become  useless,  and  the  bones  are  found  to  be  light  and  papery,  the 
compact  shell  greatly  reduced  in  thickness,  and  the  medullary  cavity  enor- 
mously increased  in  size  by  the  disappearance  of  most  of  the  cancellous  tissue. 
Here  Uie  bone,  if  examined  microscopically,  would  appear  quite  healthy.  In 
practice,  however,  some  amount  of  fatty  degeneration  usually  accompanies 
atrophy,  especially  when  due  to  old  age.  The  rarefying  stage  of  ostitis  is  a 
kind  of  atrophy,  and  this  may  be  continued  as  a  permanent  condition.  Such 
the  celebrated  instance  quoted  by  Norris,^  in  which  atrophy  of   the 


*  Hee  Mr.  StAnley's  cases,  op.  ctt.  pp.  2,  3. 

s  M  r.  Stanley  speaks  also  of  hypertrophy  of  the  facial  bones,  and  especiaUy  of  the  upper 
jav.  These  eases  seem  to  be  of  the  nature  of  that  curious  hypertrophy  or  chronic  inflam- 
mation named  by  Y irchow  '  Leontiasis  ossea,'  and  referred  to  by  Sir  J.  Paget  in  his  paper  on 
*  Ostitis  Deformans  *  (*  Med.-Chir.  Trans.'  voL  \x.)  as  to  some  extent  analogous  to  that  disease. 
It«  exact  pathology,  however,  is  by  no  means  dear. 

■  *6ay*s  Hospital  Reports,'  1S64,  p.  3S0. 

«  See  also  Paget,  *  Surg.  Fftth.'  3rd  ed.  p.  62. 

»  *Amer.  Joum.  Med.  Sci.'  Jan.  1842,  p.  89.  It  is  to  this  condition,  as  far  as  I  can 
uwientand,  that  Billroth  has  applied  the  curious  name  *  ostitis  malacissans.*  A  few  other 
of  this  inflammatory  absorption  hare  since  been  put  on  record. 
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humerus  followed  on  fracture  twice  repeated,  and  where  the  whole  bone  dis- 
appeared, leaving  the  forearm  '  swinging  hither  and  thither  like  a  thong,*  and 
the  arm  shortened  six  inches.  This  can  only  be  understood  as  being  the  result 
of  chronic  ostitis.  In  other  cases  atrophy  after  fracture  is  believed  to  depend 
on  laceration  or  obstruction  of  the  medullary  artery  of  the  bone.^  The  sus- 
pension of  growth  which  follows  on  separation  of  the  epiphyses,  as  well  as  the 
cases  in  which  the  epiphyses  remain  ununited,  may  be  classed  along  with 
atrophy ;  and  the  absorption  which  follows  pressure  is,  at  any  rate,  closely 
•  related  to  atrophy.     Thus  it  will  be  seen  that  as  hypertrophy  appears  to  be 

often  only  a  very  chronic  stage  of  ostitis,  considered  as  a  productive  process 
(sclerosis),  so  atrophy  bears  a  similar  relation  to  rarefying  ostitis. 

No  treatment  is  known  to  have  any  effect  on  either  of  these  pathological 
processes. 

Sponta-  Spontaneous  fracture  is  rather  a  loose  term,  the  fracture  being,  in  fiict, 

fnujture  always  due  to  some  slight  force  which  would  be  insufficient  to  fracture  a 
healthy  bone.  Its  common  causes  are  atrophy,  maUgnant  disease,  moUities, 
rickets,  necrosis  (especially  in  its  acute  form),  caries,  and  especially  strumous 
deposit  in  the  bone,  whether  accompanied  by  suppuration  or  no.  To  these 
causes  we  must  now  add,  according  to  the  recent  researches  of  M.  Charcot, 
disease  of  the  nervous  centres.'  There  are  cases  spoken  of  mider  the  name  of 
*  fragilitas  ossium,*  in  which  there  is  a  peculiar  disposition  to  fracture,  yet 
without  any  known  atrophy  of  the  bones,  and  in  which  the  fractures  unite 
in  the  usual  manner ;  and  it  seems  that  the  tendency  may  be  hereditary. 
Mr.  Greenish  relates  an  interesting  example  of  this  in  *  Brit.  Med.  Joum.' 
June  26,  1880.  But  such  cases  should  be  watched  with  some  apprehension, 
for  malignant  disease  may  afterwards  sprout  out  of  the  fractured  part,'  or 
strumous  deposit  may  make  its  appearance  elsewhere.  Spontaneous  fructure 
from  any  cause  does  not  preclude  the  possibihty  of  repair,  but  in  cancer 
amputation  is  required  unless  (as  is  very  commonly  the  case)  there  are  other 
cancerous  deposits  elsewhere.  In  all  the  other  cases  the  surgeon  should 
incline  to  preserve  the  limb,  though  in  extensive  necrosis,  and  especially  in 
the  lower  limb,  the  attempt  will  very  probably  fail. 

'  Curling,  *  Mod.-Chir.  Trana.'  vol.  xx. 

'  LectureH  on  Diseases  of  the  Nervous  System.     *  New  Syd.  Soc.  Trans.'  ii.  315. 

'  A  bone  which  gives  way  near  a  canc(*rous  tumour  may  nevertheless  unite.  Sioe  *  Path. 
Trans.*  vol.  xi.  p.  219.  A  man  was  admitted  into  St.  George's  Hospital  with  malifrnant 
disease  of  the  humerus.  The  bone  had  given  way  at  that  .s)K)t  ten  months  before,  but  the 
fracture  had  united  before  the  tumour  was  noticed. — '  Path.  Trans.'  vol.  x.  p.  249. 
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CHAPTER  XXm. 

DISEASES   OP   THE   JOINTS. 

Diseases  of  the  joints  are  described  for  convenience'  sake  under  the  head  Disease 
of  the  tissue  thought  to  be  chiefly  or  at  least  most  obviously  affected,  and  are  ?^.  *^® 
therefore  divided  into  diseases  of  the  synovial  membrane,  of  the  cartilages, 
and  of  the  articular  ends  of  the  bones.  The  classification  is,  no  doubt,  an 
imperfect  one ;  in  fsict,  the  affections  of  the  ligaments,  including  the  fibrous 
capsule  of  the  joint,  are  almost  passed  over  in  most  of  the  formal  treatises, 
though  I,  for  one,  have  no  doubt  that  they  are  very  commonly  the  starting- 
point  of  inflammation  which  destroys  the  whole  articulation.  It  appears  to 
me  that  one  of  the  most  useful  ways  of  regarding  the  subject  for  practical 
purposes  is  to  consider  joint-diseases  under  two  chief  heads,  \'iz.  diseases 
originating  in  the  bones  and  spreading  outwards  or  towards  the  surface,  and 
diseases  originating  in  the  synovial  membrane  or  capsule,  and  spreading 
inwards  or  towards  the  bones.*  Another  very  important  division  of  joint- 
diseases  is  into  acute  and  chronic,  a  distinction  which  more  than  anything 
else  governs  our  prognosis  and  treatment.  Thus,  cases  will  be  met  with, 
though  fortunately  not  often,  in  which  the  disease  comes  on  with  very 
formidable  symptoms,  acute  traumatic  fever,  rapid  suppuration  and  disin- 
tegration of  the  joint,  speedily  terminating  in  death,  either  by  exhaustion  or 
by  pyaemia ;  whereas  the  great  bulk  of  the  diseases  of  the  joints  which  we 
are  called  upon  to  treat  are  accompanied  by  no  constitutional  affection  what- 
ever and  involve  no  danger  to  hfe.  They  often  cause  loss  of  activity  and  of 
all  that  makes  life  worth  having  to  the  possessor,  and  from  that  considera- 
tion may  justify  operations  which  are  extremely  dangerous.  But  in  making 
up  his  mind  to  perform  such  operations  the  surgeon  should  never  omit  the 
consideration  that  the  disease  exposes  the  patient  to  httle  or  no  danger, 
while  the  operation  is  very  dangerous  indeed.  Those  surgeons  who  use  this 
as  an  argument  for  never  performing  amputation  or  excision  in  chronic 
joint-disease  are  in  my  opinion  wrong,  since  the  natural  cure  often  takes 
many  years,  during  which  the  patient,  if  a  poor  man,  is  debarred  from 
earning  his  livelihood,  and  in  any  case  from  all  enjoyment  of  his  life ;  but 
there  is  no  doubt  that  such  operations  are  always  to  be  regarded  rather  as 
operations  of  expediency  than  necessity.  This  does  not  of  course  apply  to 
eases  in  which  the  suppuration  is  visibly  pulling  the  patient  down,  or  in 
which  hectic  has  set  in,  and  where  the  surgeon  has  reason  to  fear  that  the 
delay  of  amputation  or  excision  may  involve  danger  to  the  patient's  hfe. 

The  symptoms  of  acute  synovitis  are  pain,  inflammation  (as  shown  by  Synovitis, 
increased  heat  of  the  part),  and  fluid  efiusion  into  the  synovial  capsule. 
The  disease  is  due  either  to  injury  or  to  rheumatism  in  most  cases,  and 
the  pain  varies  accordingly.  It  is  usually  distensile  and  burning  in  the  most 
acute  cases,  but  is  not  complicated  with  those  painful  spasms  which  are 
characteristic  of  the  more  deeply  seated  affections.    In  cases  of  acute 

•  See  •  Surg.  Treatment  of  Children's  Diseases,'  2nd  ed.  p.  411. 
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Byno^'itia,  the  synovial  membrane  is  injected  and  its  capillaries  are  dis- 
tended, tlie  synovial  fringes  show  cells  in  proceBS  of  proliferation,  and  with 
distinct  nuclei  in  which  one  or  more  nacleoli  are  perceived.  The  synovial 
Quid  is  found  to  contain  a  number  of  cellular  elements,  some  being  in  all 
respects  like  pusglobules — others  containing  one  or  more  nuclei.  Comil 
and  Ranvicr  describe  in  the  protoplasm  of  these  cells  fetty  masses  which 
are  sometimes  so  abundant 
as  to  obscure  all  the  rest  of 
the  cell.  The  number  of 
these  cellular  elements  cor- 
responds to  the  greater  or 
less  turbidity  of  the  fluid. 
In  ohrouic  oases  the  effusion 
may  resemble  the  natural 
synovia  in  all  other  respects, 
but  is  much  more  in  quan- 
tity. Flakes  of  a  mucous 
substance  (likened  by  Comil 
and  Banvier  to  sputa)  are 
generally  to  be  found  in  the 
fluid,  and  under  the  micro-  ', 
scope  the  cellular  elements 

are  seen  to  be  enclosed  in  a  !>,„.  tn.  udodih  uid  flbrinoiu  cicmcnti  ot  ibs  fluid  in  acntf 
normouB  networx.  i^eiacuea  ^gg  ,„^  j^^  ^[tj  [tmoijoruuiUoD  of  the  i:Bita ;  ■.  dmp  or  btr 
and  disintegrated  epithelium  SVcSiiT'^u™!^*  ^r"  m  bSil^rd-C^."""^ 
may  also  be  found  in   the 

fluid,  and  more  or  less  blood  in  some  acute  cases.  In  very  acute  cases  the 
synovial  membrane  has  been  found  partly  destroyed  by  ulceration.  In 
recent  acute  cases,  before  the  sac  has  become  too  tense,  the  sense  of  flnctuk- 
tion  is  very  plain,  and  the  form  of  the  swelling,  taking  as  it  does  exactly  the 
shape  of  the  synovial  membrane,  is  perfectly  characteristic.  Thus,  in  the 
knee-joint  there  is  a  fluctuating  swelling  extending  up  the  limb  for  some 
distance  in  front  of  tlie  femur,  bulging  on  either  side  of  the  patella,  more 
prominent  on  the  inner  side,  and  floating  the  patella  up  as  if  in  a  water- 
bath.  On  the  other  hand,  the  shape  of  the  swelling  which  is  due  to  enlarge- 
ment of  the  bones  or  of  the  fibrous  tissues  which  invest  them,  is  an  ex- 
aggeration of  the  natural  outUue  of  the  bones.  It  raises  and  pushes  forward 
the  patella,  but  that  bone  remains  still  in  contact  with  the  femur.  This  form 
of  swelling  also  is  never  developed  so  rapidly  as  synovial  effusion  often  is. 
But  it  must  be  remembered  that  some  amount  of  periosteal  effusion  or  swell- 
ing of  the  bones  themselves  is  often  mixed  with  synovitis. 

Mr.  Morant  Baker '  has  called  attention  to  the  (act  (of  which  I  recently 
saw  a  striking  example)  that  '  in  cases  of  effusion  into  the  knee-joint,  and 
especially  in  those  in  which  the  primary  disease  is  osteoarthritis,  the  fluid 
secreted  may  make  its  way  out  of  the  joint,  and  form  by  distension  of 
neighbouring  parts  a  syno%Tal  cyst  of  large  or  small  size."  And  he  gives 
some  striking  drawings  and  cases  showing  that  such  cysts  may  form  not 
only  in  the  situations  of  the  common  bursie,  but  also  in  oomparatively 
remote  parts  of  the  leg, '  not  approaching  withm  8  or  1  inches  of  any  pwt 
of  the  knee-joint,'  and  not  ha^iQg  any  perceptible  conmiunicatioD  with  it, 
and  also  showing  that  they  may  entirely  disappear.  The  obvious  inferenoe 
■  'St.  Bartbolomeir'B  Hos|>iul  ReporU,'  toL  xiii.  p.  3(d. 
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is  that  such  cysts  should  not  be  punctured  or  otherwise  submitted  to  opera- 
tion without  strong  reasons. 

The  causes  of  synovitis  are  blows  and  sprains,  exposure  to  cold,  rheuma- 
tism, gout,  gonorrhoea,  and  pysemia  or  blood-poisoning.  Oonorrhoeal  and 
pyaemic  synovitis  will  be  found  treated  of  under  the  diseases  of  which  they 
are  symptoms.  The  surgical  treatment  of  gouty  synovitis  is  much  the  same 
as  that  of  the  rheumatic  form  of  the  disease.  Cases  also  occur  of  syphilitic 
affection  of  joints  in  which  the  synovial  membrane  becomes  implicated,  but 
secondarily  to  affections  of  the  bones  or  fibrous  structures. 

The  usual  course  of  synovitis  is  towards  recovery,  if  the  parts  are  left  at 
rest.  There  are,  however,  exceptional  cases,  and  chiefly  those  following  on 
penetrating  wounds  of  the  joint,  which  will  go  on  to  suppuration  and  disor- 
ganisation (so-called  '  abscess ')  of  the  joint.  Using  still  the  knee-joint  for 
illustration,  the  symptoms  of  such  abscess  are  as  follows :  High  traumatic  Acote 
fever,  rigors,  great  pain  and  starting  of  the  limb,  oedema  and  inflammation  of 
the  soft  parts  covering  the  joint,  with  considerable  rise  of  local  temperature, 
exquisite  pain  on  motion ;  and,  if  the  part  be  not  well  supported,  displacement 
of  the  bones  of  the  leg  backwards  will  rapidly  ensue. 

Acute  abscess  is  a  formidable  malady,  due  very  commonly  to  injury, 
though  it  may  occur  spontaneously  in  weakly  young  persons.  The  abscess 
may  either  commence  in  the  soft  tissues  around  the  joint,  bursting  into  its 
cavity  and  causing  rapid  disintegration,  or  in  a  wound  of  the  joint,  or  in 
acute  synovial  inflammation,  or  as  the  consequence  of  an  abscess  which, 
forming  either  in  the  bone  or  in  the  thickness  of  a  degenerated  synovial  mem- 
brane, has  made  its  way  into  the  cavity  of  the  joint. 

The  treatment  ought  to  be  decided,  and  for  that  purpose  an  exact  dia- 
gnosis is  necessary.  This  must  be  made  by  an  exploratory  puncture,  for  which 
the  aspirator  is  the  most  convenient  instrument.  Should  the  fluid  be  only 
slightly  purulent,  or  should  there  be  no  pus  at  all,  there  will  be  no  harm  in 
withdrawing  the  whole  or  greater  part  of  the  fluid,  and  carefully  closing  the 
pmicture ;  but  if  the  joint  contains  pus  pure,  or  nearly  so,  an^  exit  must  be 
given  to  it,  and  this  is  done  either  by  a  free  incision  or  by  passing  a  drainage- 
tube  through  the  joint.  The  former  is  the  course  usually  recommended  and 
adopted,  but  it  is  a  very  severe  measure  in  the  case  of  the  knee-joint,  at  any 
rate  in  adults.  In  children  I  have  frequently  seen  the  knee-joint  opened  with 
success,  but  the  great  majority  certainly  of  the  cases  which  have  come  under 
my  own  notice  in  later  life  have  proved  fatal  from  traumatic  fever  or  pyaemia. 
Since  the  introduction  of  the  antiseptic  treatment,  however,  the  treatment  of 
abscess,  or  entire  disorganisation  of  the  large  joints  by  free  incision,  has 
become  much  more  active,  and  I  believe  much  more  successful ;  and  many  of 
these  cases  have  been  reported  as  having  been  brought  to  a  favourable  issue 
by  Uying  the  joint  open  as  freely  as  in  an  excision,  and  treating  the  wound  on 
the  antiseptic  method.  Still,  I  believe  that  in  the  case  .of  persons  whose 
general  health  and  constitutional  vigour  is  not  very  favourable,  amputation 
would  often  be  the  more  prudent  course.  After  incision  of  the  joint  if  things 
go  well  the  joint  will  ankylose — in  early  life  perhaps  so  incompletely  that 
considerable  motion  will  be  preserved.  Indeed,  in  one  case  of  a  child  in 
whom  I  opened  the  knee-joint  very  freely  hardly  any  impairment  of  motion 
was  perceptible  after  her  recovery.  But  in  adults  the  joint  will  usually  be 
stiff. 

If  the  case  is  to  do  badly  the  fever  increases,  the  discharge  becomes  more 
find,  and  the  limb  more  swollen  and  painful.    If  the  surgeon  has  used  a 
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drainage-tube  or  made  a  small  puncture  he  may  be  inclined  to  try  the  effect 
of  freer  incisions,  failing  which  his  only  resource  is  to  amputate ;  but  amputa- 
tions under  these  circumstances  are  very  unpromising,  and,  if  definite  symp- 
toms of  pyaemia  have  set  in,  are  almost  hopeless. 

In  the  acuter  forms  of  synovitis  the  effect  of  local  blood-letting  is  generally 
very  beneficial.  The  fluid  may  often  be  withdrawn  through  an  aspiration- 
puncture  with  marked  benefit.  Mr.  Barwell  strongly  recommends  a  subcuta- 
neous incision  into  the  synovial  membrane,  if  the  fluid  is  too  thick  to  flow 
through  the  needle.  The  limb  must  be  put  up  in  an  apparatus  which  will  keep 
it  perfectly  at  rest,  for  which  purpose,  in  the  case  of  the  knee,  some  support 
must  be  given  in  the  ham  by  means  of  a  pad  or  stuffing,  or  by  a  bend  in  the 
splint.  Ten  or  a  dozen  leeches  may  be  applied,  and  the  bleeding  encouraged 
by  fomentation  afterwards,  and  then  cold  must  be  assiduously  employed ;  or,  if 
cold  is  not  well  borne,  the  application  of  a  large  poultice  enveloping  the  limb 
is  often  very  grateful.  '  Leiter*s  tubes '  form  a  very  convenient  method  of 
applying  cold.'  In  many  cases,  if  the  morbid  action  is  not  too  acute,  the 
pressure  of  an  elastic  bandage  is  very  useful,  and  the  cold  can,  if  necessaiy,  be 
applied  outside  this. 

For  more  chronic  cases,  or  when  the  acute  has  given  way  to  chronic  inflam- 
mation, complete  local  rest  and  blistering  are  the  measures  chiefly  indicated ; 
and  in  the  last  stage  of  the  disease,  when  little  is  left  except  a  little  indolent 
swelling,  pressure  is  very  useful.  This  is  often  made  by  a  case  of  strapping, 
inside  which  a  layer  of  camphorated  mercurial  ointment  is  placed,  and  the 
whole  supported  by  a  bandage,  which  can  be  gummed  if  necessary  (Scott's 
bandage) ;  but  strapping  and  bandage  in  the  ordinary  way  answers  well 
enough.  When  the  patient  discards  this  and  gets  about  without  any  applica- 
tion, gentle  shampooing  and  friction  will  be  useful  in  removing  any  remains 
of  swelling. 

To  the  most  chronic  form  of  synovial  effusion  the  name  of  'hydrops 
articuli  *  has  been  given.  It  forms  a  large  fluctuating  swelling,  devoid  of 
heat  or  pain.  It  is  almost  confined  to  the  knee-joint,  and  the  patient  requires 
relief  from  the  condition  on  account  of  the  stretching  of  the  ligaments  and 
consequent  insecurity  of  the  joint,  rendering  the  limb  useless.  The  fluid 
differs  from  that  of  common  synovitis  in  containing  little  if  any  lymph ;  bat 
it  coagulates  with  heat,  like  the  fluid  of  hydrocele.  The  limits  between 
chronic  synovitis  and  hydrops  articuli  are  difficult  to  fix ;  consequently,  if 
there  is  any  prospect  of  improvement  from  the  milder  methods  of  treatment 
used  in  chronic  synovitis — rest,  blistering,  pressure,  absorbent  ointments,  and 
aspiration — a  careful  trial  must  be  given  to  such  measures.  But  when  these 
have  failed,  or  if  the  complaint  is  so  inveterate  as  to  render  them  obvioosiy 
useless,  the  joint  must  be  injected  with  iodine.  The  tincture  of  iodine  haa 
been  injected  in  equal  proportions  with  water,  ^ssof  the  mixture,  or  |iij^Y 
of  a  weaker  solution— one  part  of  the  tincture  to  four  of  water — as  much  of 
the  fluid  as  possible  being  allowed  to  escape  afterwards.    Care  must  be  taken 


*  This  is  a  very  useful  application,  and  far  supi'rior  to  the  ioeliag  in  almost  all  ca.««« 
where  the  local  application  of  cold  is  indicaUxl.  A  tube  of  flexible  metal  is  bent  into  a 
coil  of  parallel  tubes  so  as  to  form  a  kind  of  ^lad,  aud  the  shapi*  of  this  pad  can  be  aaMly 
adapt ctl  to  that  of  the  part  which  is  to  l>e  refrigeratctl.  One  end  of  the  tulio  commnnicatcs 
with  a  l)asin  of  ice-water  placed  bi'sido  the  patient's  l>ed,  the  other  with  a  pail  under  the  bed. 
The  ice<l  water  runs  slowly  through  the  coil,  and  cools  the  part  effectually  without  producinfr 
any  moisture,  and  with  the  great  advantage  of  maintaining  a  uniform  tem)«rature :  whiU  the 
icebag  (unles  the  nurse  is  more  than  ordinarily  caniful)  will  frequently  be  found  full  of 
water. 
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to  exclude  the  air,  and  the  puncture  must  be  carefully  closed,  and  strapping 
and  bandage  applied  on  a  splint.  If  severe  reaction  follow,  as  may  easily 
happen,  the  case  may  be  converted  into  one  of  acute  abscess.  But  generally 
it  does  well  and  the  patient  recovers,  with  more  or  less  stiffening. 

The  synovial  membrane  becomes  more  or  less  thickened  in  all  cases  of  Pulpy  de- 
chronic  synovitis,  but  this  thickening  disappears  in  the  course  of  time,  and  of  synovial 
no  remains  of  the  disease  are  to  be  found  ultimately  in  favourable  cases.    It  membrane. 
does  happen,  however,  not  uncommonly  that  the  swelling  persists  as  an  in- 
dolent pulpy  thickening,  taking  the  shape  of  the  capsule  of  the  joint,  giving 
here  and  there  an  obscure  sense  of  fluctuation,  which  on  puncture  is  found  to 
be  deceptive,  but  possibly  in  other  situations  really  fluctuating,  either  from 
synovial  fluid  in  the  joint-cavity  or  from  pus  contained  in  the  thickness  of 
the  diseased  membrane  itself.     Such  abscesses  may  break  into  the  joint  and 
set  up  acute  symptoms,  or  they  may  burst  externally,  and  a  sinus  may  remain 
which  frequently  shows  no  tendency  to  heal. 

On  examination  the  synovial  membrane  is  found  to  be  converted  into  a 
pulpy,  gelatinous,  pinJdsh-grey  mass,  which  on  its  free  surface  somewhat 
resembles  granulation-tissue.  There  are  often  small  abscesses  scattered 
through  its  substance,  and  pus  is  frequently  found  in  the  articular  cavity. 
The  cartilages  may  be  eroded  and  the  bones  carious,  but  the  disease  in 
the  synovial  membrane  may  have  existed  for  a  long  time  without  any  such 
morbid  appearances. 

The  persistence  of  the  disease  hinders  the  use  of  the  joint,  and  as  the 
thickening  increases  the  ligamentous  capsule  becomes  distended,  the  bones 
pushed  away  from  each  other,  the  interarticular  ligaments  stretched  and 
softened,  more  or  less  displacement  follows,  and  the  limb  is  permanently 
crippled. 

The  nature  of  this  affection  is  not  absolutely  settled.  From  its  incurable 
nature  Sir  B.  Brodie  was  at  first  disposed  to  regard  it  as  malignant ;  but  this 
it  certainly  is  not.'  Others,  with  more  probability,  have  considered  that  it 
is  *  strumous,'  but  of  this  there  seems  no  satisfactory  proof,  although  some 
pathologists  believe  that  they  have  recognised  miliary  tubercles  in,  or  on  the 
saibce  of,  such  degenerated  synovial  membranes.^  It  is  not  proved  to  have 
any  specific  character,  or  to  be  anything  more  than  the  result  of  chronic  in- 
flammation, acting  perhaps  on  a  person  debilitated  by  low  living  or  by  other 
nnfftyonrable  circumstances,  of  which  the  strumous  constitution  may  be  one. 

The  diagnosis  does  not  generally  present  any  great  difficulty,  as  the  long 
persistence  of  the  disease,  the  absence  of  proof  of  any  mischief  about  the 
bones,  and  the  shape  of  the  swelling,  will  pretty  certainly  exclude  any  other 
supposition. 

If  there  is  no  motive  for  immediate  interference  the  cure  of  the  disease 
may  be  sought  by  steady,  gentle  pressure  (as  by  Scott's  bandage)  and  the 
improvement  of  the  general  health ;  but  I  am  not  sure  that  the  pulpy  thick- 
ening, when  it  has  once  reached  a  high  degree,  so  as  to  constitute  of  itself  a 
substantial  disease,  is  ever  entirely  removed,  and  then  the  choice  lies  between 
allowing  the  patient  to  remain  content  with  his  infirmity  or  removing  the 
joint  by  amputation  or  excision,  according  to  the  age  of  the  patient.     Such 

'  yor  WKH  this  Brodte's  latest  opinioo.  He  was  more  disposed  to  regard  it  as  geneinlly 
tlie  malt  of  chronic  inflammation,  though  there  were  cases  in  which  he  thought  this  ex- 
planation difficult. — See  *  Diskases  of  Joints,*  ch.  iii.  Brodie*s  Works,  hy  Chas.  Hawkins, 
Tol.  ii.  p.  167. 

'  8«e  especially  Croft, '  Path.  Trans/  voL  xxzii.  p.  174. 
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cases  are  particularly  favourable  ones  for  excision  in  early  years.  Latterly  we 
have  attempted  the  cure  of  this  affection  by  destroying  the  degenerated  syno- 
vial membrane  with  sulphuric  acid,  and  so  procuring  ankylosis,  in  the  same 
way  as  caries  is  treated  (see  p.  423),  and  by  the  injection  of  dilute  carbolic 
acid,  or  of  the  ethereal  solution  of  iodoform,  or  by  the  direct  application  of 
iodoform  stuffed  into,  incisions  made  in  the  thickened  membrane.  I  hardly 
think  these  measures  have  been  sufficiently  tried  to  enable  us  to  express  a 
definite  opinion  of  their  use,  though  in  obstinate  cases  they  are  in  my  opinion 
quite  justifiable.  In  private  practice  especially  there  is  no  motive  for  haste 
in  the  treatment  of  such  cases.  Displacement  of  the  bones  should  be  remedied 
or  corrected,  properly-contrived  support  furnished,  and  the  reduction  of  the 
swelling  sought  by  pressure  and  mercurial  ointment  or  the  ung.  iodi  or  empl. 
galbani. 

In  some  cases  the  synovial  membrane  is  found  studded  over  with  a  num- 
ber of  loose  pendulous  fringes.  A  most  beautiful  preparation  exists  in  the 
Museum  of  St.  George's  Hospital,  which  has  been  figured  in  various  works 
on  the  joints,  and  which  shows  this  condition  in  its  highest  grade.  The 
growths  are  variously  regarded  as  being  the  products  of  simple  inflamma- 
tion or  as  one  of  the  phenomena  of  rheumatic  arthritis.  Probably  both  views 
are  correct  in  different  cases.  Certainly  such  pendulous  growths  may  form, 
isolated  or  in  small  numbers,  in  simple  inflammation,  and  may  become  loose 
in  the  joint  (loose  cartilages) ;  while  Dr.  B.  Adams  has  given  good  reasons  for 
believing  that  in  one  at  least  of  Sir  B.  Brodie's  preparations  of  this  condition 
the  disease  was  of  the  nature  of  rheumatic  arthritis,  since  the  state  of  the 
cartilages  and  bones  and  the  history  exactly  corresponded  with  the  usual 
phenomena  of  that  affection. 

The  diseases  of  the  articular  ends  of  the  bones  are  very  common,  and  are 
the  source  from  which  the  great  majority  of  the  cases  spring  which  end  in 
total  disorganisation  of  the  joints.  Like  diseases  of  bone  in  other  situations, 
they  may  either  be  regarded  as  inflammations,  acute  or  chronic,  periosteal  or 
endosteal,  and  tending  to  caries  or  necrosis ;  or  else  an  attempt  may  be  made 
to  refer  them  to  the  causes  from  which  they  are  supposed  to  originate,  and 
thus  to  classify  them  as  traumatic,  strumous,  rheumatic,  syphilitic,  &e.  Both 
classifications  have  their  practical  utility,  but  it  is  only  in  certain  well-marked 
cases  that  either  is  possible.  It  is,  for  instance,  of  the  greatest  practical  im- 
portance to  recognise  the  undoubted  fact  that  in  many  cases  necrosis  of  a 
limited  portion  of  the  articular  end  of  a  bone  occurs,  and  that  in  such  cases 
the  limb  may  be  saved  by  the  timely  extraction  of  the  sequestrum  (see  Fig. 
196).  It  is  only  rarely  that  we  can  be  certain  of  the  existence  of  such  a 
sequestrum  before  cutting  into  the  joint ;  but  a  knowledge  of  the  fact  might 
in  some  instances  lead  to  an  exploratory  incision  which  would  save  a  limb 
that  would  otherwise  have  been  amputated. 

Again,  it  would  be  very  importfmt  were  it  possible  to  distinguish  cases  in 
which  the  disease  of  the  bones  leading  to  disintegration  of  a  joint  is  due  to 
constitutional  affection,  such  as  struma,  from  those  in  which  it  is  the  mere 
result  of  chronic  inflammation  after  injury.  But  nothing  is  more  dificult  I 
have  given  reasons  elsewhere '  for  the  opinion  which  I  formed  from  the  results 
of  an  extensive  observation  of  joint-disease  in  childhood,  and  which  subsequent 
experience  has  strengthened,  that  the  common  expression  '  strumous  disease,* 
which  is  apphed  as  a  matter  of  course  to  pretty  nearly  every  chronic  joint* 

>  '  Surg.  Dis.  of  Childhood;  2nd  ed.  p.  424. 
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affection  not  owning  any  obvious  cause,  is  erroneous  and  misleading — erroneous 
in  theory,  since  such  cases  constantly  occur  in  persons  who  show  no  symptoms 
of  any  strumous  affection,  and  in  whose  bodies  on  dissection  no  lesion  of  any 
kind  is  detected  to  which  the  term  strumous  can  be  applied ;  and  misleading 
in  practice,  since  the  assimiption  that  such  diseases  are  constitutional,  and 
therefore  can  only  be  eradicated  by  general  treatment,  is  contradicted  by  the 
^t  that  the  total  removal  of  the  affected  joint  is  often  followed  by  complete 
and  permanent  recovery.  I  have  shown'  that  out  of  a  large  number  of  cases 
of  excision  or  amputation  of  diseased  joints — which  would  all,  I  think,  have 
been  classed  in  the  ordinary  nomenclature,  as  *  strumous ' — ^no  recurrence  of 
the  disease  nor  any  other  symptom  of  struma  occurred  during  several  years 
in  the  great  majority. 

In  sa}ing  this  I  by  no  means  deny  that  strumous  children  and  other 
strumous  persons  are  very  Hable  to  such  chronic  affections  of  the  joint-ends 
of  the  bones.  All  that  I  assert  is  that  a  large  proportion  (I  believe  a  large 
majority)  of  those  affections  are  independent  of  any  constitutional  cachexia, 
and  originate,  as  far  as  we  can  judge,  either  from  local  injury  or  from  exposure 
to  cold  or  wet. 

Mr.  T.  Smith  has  shown,  in  a  very  interesting  paper,  *  On  the  Acute  Acute 
Arthritis  of  Infants'  {'St.  Barth.'s  Hosp.  Reports,'  vol.  x.),  how  frequently  fnfaDte.'^ 
the  ends  of  the  bones  are  the  seat  of  disease  in  the  earliest  periods  of  life- 


sometimes  from  the  formation  of  abscess  beneath  the  articular  lamella  of  the 
bone,  which  subsequently  bursts  into  the  joint  and  destroys  it,  at  others  from 
more  universal  acute  inflammation  of  the  whole  extremity  of  the  bone.  This 
acute  and  rapidly  destructive  affection  has  no  connection  with  syphilis  (see 
page  894),  nor  as  £Ekr  as  is  known  with  struma.  Occurring  in  very  early  Hfe 
it  is  usually  fatal,  but  in  older  and  stronger  children  recovery  seems  not  un- 
common, and  even  recovery  with  a  useful  limb. 

The  usual  symptoms  of  chronic  disease  of  the  ends  of  the  bones  is  an 
indolent  s-welling,  taking  the  form  of  the  joint-ends,  occurring  generally  after 
some  slight  injury,  and  complicated  frequently  with  more  or  less  synovitis. 
After  a  time  inflanmiatory  symptoms  make  their  appearance,  viz.  deep-seated 
pain,  starting  of  the  limb,  abscess  exposing  the  bone,  which  is  found  to  be 
softened  and  carious,  and  finally  dislocation  (or,  as  it  would  perhaps  better 
be  called,  displacement)  from  destruction  of  the  ligaments.  If  the  patient 
recovers,  the  joint  becomes  ankylosed,  or  else  the  constant  discharge  breaks 
down  the  health,  and  he  dies  either  from  the  direct  effects  of  the  disease  or 
from  some  intercurrent  malady.  The  disease,  however,  may  be  arrested  at 
any  stage.  In  its  earliest  stage,  when  there  is  nothing  abnormal  except  some 
indolent  swelling  of  the  joint-ends,  this  swelling  is  due  partly  to  enlargement 
of  the  bones  themselves,  but  in  a  great  measure  to  effusion  beneath,  in,  and 
around  the  periosteum.  Bones  in  this  condition  will  be  found  somewhat 
increased  in  bulk,  but  much  diminished  inconsistence,  their  cancelli  enlarged 
and  filled  with  inflammatory  products  in  various  stages,  and  possibly  contain- 
ing crude  tubercle,*  though  this  has  been  in  my  experience  a  very  rare  appear- 
ance ;  and  as  a  general  rule  one  sees  only  the  ordinary  phenomena  of  the 
softening  stage  of  ostitis.   This  may  subside  under  the  influence  of  prolonged 

>  *lADOet;  Feb.  24,  1S66. 

'  See  the  drawings  from  Sir  B.  Brodie'scaro  of  deposit  in  the  head  of  each  femur,  p.  429. 
I  vould  refer  to  Mr.  Hacnamaraasan  author  who  believes  in  the  frequent  depasit  of  tubercle 
in  bones,  and  to  Mr.  Barwell  who  altogether  denies  its  existence  (*  Dis.  of  Joints,'  2nd  ed. 
p.  333),  as  a  proof  of  the  difficulty  of  the  subject  in  the  present  condition  of  pathology. 
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rest,  slight  counter-irritation,  and  attention  to  the  state  of  the  general  health. 
Local  rest  is  of  the  most  vital  importance,  but  it  is  of  equal  importance  that 
the  general  health  should  not  break  down  under  prolonged  confinement,  so 
that  if  the  patient*s  circumstances  allow  of  it  he  should  have  plenty  of  fresh 
air.  The  patient  or  his  friends  should  be  warned  that  permanent  benefit  can 
only  be  expected  after  a  very  long  period  of  treatment,  and  that  ultimately 
the  joint  wdll  most  likely  be  ankylosed,  more  or  less  entirely. 

If  the  case  goes  on  badly,  and  suppuration  ensues,  it  becomes  necessary 
to  examine  the  joint  carefully  and  thoroughly  under  ansesthesia.  Nothing 
can  be  worse  than  to  irritate  diseased  joints  unnecessarily  by  repeated  exami- 
nation ;  but  a  clear  idea  of  the  actual  state  of  the  parts  can  be  founded  only 
on  a  thorough  exploration,  when  a  decided  line  of  treatment  should  be  at 
once  adopted.  The  main  questions  in  such  cases  are  whether  the  bones  are 
exposed  or  the  suppuration  is  external  to  the  joint  altogether,  or  in  the  thick- 
ness of  diseased  synovial  membrane,  and  whether  there  is  a  sequestrum  in 
the  articular  surface.  If  the  cartilages  are  destroyed  and  the  pus  is  furnished 
by  the  carious  articular  ends  there  will  be  extensive  crepitation  in  every 
passive  movement  of  the  joint.  In  extra-articular  abscess  the  joint-ends 
will  move  smoothly  and  naturally  on  each  other.  If  a  limited  portion  of 
bone  only  is  exposed  the  crepitation  will  only  be  perceptible  in  certain  move- 
ments, and  the  presence  of  a  sequestrum,  or  loose  portion,  can  be  judged  of 
partly  by  the  limitation  of  swelling  to  that  part  of  the  joint  and  the  direction 
of  the  sinuses,  but  cannot  be  confidently  affirmed  before  incision. 

When  the  condition  of  the  joint  has  been  ascertained  the  treatment  will 
depend  on  the  extent  of  disorganisation  of  the  joint,  on  the  patient's  condition, 
and  on  the  rate  of  progress  of  the  disease.  If  the  bones  are  so  far  displaced, 
as  well  as  diseased,  that  the  limb  could  be  of  no  use,  even  if  the  disease  were 
arrested,  amputation  is  of  course  indicated  ;  so  also  if  the  patient  is  not  in 
a  state  to  bear  the  necessarily  protracted  treatment,  or  if  acute  traumatic 
fever  has  exhausted  him  and  threatens  a  fatal  result ;  and  in  patients  at  all 
advanced  in  life,  if  the  diseased  joint  requires  removal,  it  must  be  done  by 
amputation.  In  children  and  young  persons  excision  may  be  practised.  The 
indications  for  excision  will  be  found  discussed  in  the  concluding  chapter. 
Here  it  will  be  sufficient  to  say  that  (at  any  rate  in  aU  the  joiats  of  the  lower 
extremity)  extensive  affection  of  the  bones,  visceral  disease,  a  period  of  life 
beyond  40  (except  in  the  rarest  cases),  and  any  acute  symptoms  connected 
with  the  articular  afiection,  are  absolute  contra-indications  to  excision,  whilst 
in  the  case  of  the  elbow  much  more  may  be  risked,  and  in  that  of  the  shoulder 
also,  if  any  operation  is  necessary,  although  here  it  is  usually  more  advisable 
to  attempt  nothing  beyond  the  removal  of  sequestra  or  the  solution  of  carious 
bone  by  caustics.  The  treatment  of  the  diseased  joint,  however,  by  free 
incision,  as  described  on  p.  458,  or  the  combination  with  this  of  the  applica- 
tion of  strong  sulphuric  acid  as  recommended  by  Mr.  Haward/  may  possibly 
save  many  joints  which  would  otherwise  have  been  excised,  and  thus  preserve 
the  length  and  future  growth  of  the  limb,  and  at  less  risk  to  life.  This  opera- 
tion consists  in  making  two  long  incisions  on  either  side  into  the  articulation, 
wiping  out  from  the  joint  all  the  pus  and  lymph  which  it  may  contain  with 
strips  of  dry  lint,  and  then  filling  its  cavity  with  lint  soaked  in  a  mixture 
of  one  part  of  strong  sulphuric  acid  and  two  parts  of  water.  This  cauterises 
and  destroys  all  the  diseased  syno\ial  membrane  and  the  cartilages,  which 
come  away  as  sloughs.    The  carious  bone  is  also  disintegrated  and  comes 

*  •  Clin.  Soc.  Trans.'  vol.  ri.  p.  IS. 
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away,  and  then  the  exposed  bony  sur£EhceB  granulate,  and  osseous  ankylosis 
ensues.  But  I  must  confess  that  a  fatal  result  has  attended  a  good  many 
of  the  cases  in  which  the  sulphuric-acid  treatment  has  been  tried,  and  the 
relative  success  of  the  treatment  by  incision  has  still  to  be  tested  by  experience. 
It  is  of  course  inapplicable  except  in  cases  where  the  disease  in  the  bones 
is  judged  to  be  quite  superficial.  Iodoform  has  lately  been  used  in  somewhat 
the  same  way. 

The  disease  to  which  the  name  of  '  ulceration  of  the  cartilages '  was  Diseaaes 
given  by  Brodie,  and  to  which  it  is  usually  applied,  is  a  very  definite  and  cartUages. 
easily  recognisable  affection,  and  one  to  which  the  designation  is,  doubtless, 
BO  fJBur  appropriate  that  the  cartilages  will  always  be  found  to  be  ulcerated. 
But  whether  that  ulceration  is  the  essence  of  the  disease,  or  only  one  of  its 
invariable  concomitants,  may  very  reasonably  be  doubted.  In  my  own 
opinion,  and,  I  believe,  in  that  of  most  surgeons  of  the  present  day,  the 
affection  of  the  cartilages  plays  really  a  very  subordinate  part  in  the  disease.^ 

This  affection  is  characterised  by  the  usual  symptoms  of  inflammation 
of  the  joint,  but  especially,  and  besides  these  symptoms,  by  the  peculiar 
painful  startings  of  the  limb  and  the  acute  localised  agony  which  is  produced 
by  pressing  the  joint-surfaces  together,  and  in  the  worst  cases  by  the  sUghtest 
movement  or  jar  communicated  to  the  limb.  The  spontaneous  startings 
occur  usually  at  night,  just  as  the  patient  is  &lling  asleep ;  often  they  wake  him 
from  the  deepest  sleep,  and  they  leave  acute  pain,  lasting  long  afterwards, 
and  accompanied  sometimes  by  severe  sweating.  With  these  prominent  and 
agonising  symptoms  there  is  often  very  little  swelling  or  synovial  effusion, 
though  in  other  cases  the  symptoms  of  ulceration  of  the  cartilages  follow 
on  a  regular  attack  of  synovitis,  but  more  commonly  the  preceding  symptoms 
are  those  of  affection  of  the  articular  ends  of  the  bones. 

The  after-progress  of  the  disease  is  in  one  of  three  directions :  (1)  the 
symptoms  may  subside,  leaving  a  little  loss  of  motion  at  first,  which  after- 
wards almost  entirely  disappears  in  some  cases  and  persists  in  others ;  (2) 
the  joint  may  be  dislocated,  abscesses  may  form,  leaving  sinuses  through 
which  the  bone  is  exposed,  and  the  case  pursues  the  usual  course  of  chronic 
disorganisation  of  the  joint ;  or  (8)  acute  abscess  may  form  in  the  cavity  of 
the  joint,  in  which  case  the  patient  usually  sinks  irom  pysemia  or  irritative 
fever  if  the  limb  be  not  removed. 

The  pathology  of  this  disease  seems  to  be  as  follows  :  In  the  cases  in  which 
it  commences  as  synovitis,  the  inflamed  synovial  membrane  is  converted  into 
a  pulpy  mass,  resembling,  if  not  identical  with,  granulations.  The  granula- 
tions advance  over  the  surface  of  the  cartilage,  and  propagate  inflanunation 
to  it ;  so  that  when  the  inflamed  synovial  membrane  is  lifted  from  the  surface 
of  the  cartilage  little  ulcerated  pits  are  found,  which  have  been  worn  into  the 
cartilage  by  the  granulations  of  the  synovial  membrane.  The  inflammation 
spreads  through  the  cartilage  to  the  subjacent  bone.  In  the  more  ordinary 
cases  the  course  of  the  inflammation  is  the  reverse.  From  the  inflamed  bone 
it  spreads  through  the  cartilage  to  the  synovial  membrane. 

The  appearances  of  inflamed  cartilage  to  the  naked  eye  consist  in  the 

*  'Nothing  can  be  more  sure  than  that,  of  all  the  joint-diseases  which  fall  under  the  sur- 
geon'* notice,  not  one  originates  in  the  cartilage.' — Banrell,  *  Dis.  of  the  Joints/  2n(l  ed.  p.  399. 
'  There  is  no  primary  diaease  of  this  structure '  (sc.  Cartilage).  *  All  the  changes  that  are  to 
he  found  in  it  are  seoondarj  to  some  other  affection,  and  in  the  generality  of  cases  to  disease 
in  the  articular  extremities  of  the  bone.* — Bryant's 'Practice  of  Surgery,*  2nd  ed.  vol.  ii. 
p.  423. 
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{onnation  on  its  sor&ce  of  ulcerated  spots,  where  the  c&rtilage  is  removed  in 
a  part  or  the  whole  of  ite  thickness,  and  in  a  degeneration  of  its  substance, 
which  becomes  fibrous  (soastobecompared  to  the  hairs  of  a  small  brush  or  to 
the  pile  of  velvet),  and  in  some  cases  thickened  and  softened  in  texture.  The 
union  also  between  the  cartilage  and  the  bone  becomes  much  loosened,  so 
that  the  cartilages  are  in  some  places  quite  detached,  though  still  lying  over 
the  bone ;  or  pieces  of  the  cartilage  may 
be  detached  and  &ee  in  the  joint.  ;x  : 

Esamined  by  the  microscope   two      ,--     .  '   .    '    ' 
kinds  of  change  are  seen  in  such  cases. 

In  one  which  is  more  distinctly  inflam-  '-■  ^ 

matory  the, nuclei  of  the  cartilage-cells 
increase  in  size,  and  divide  so  as  to  in- 
crease in  number ;  the  contents  of  the 

cell  become  granular ;  the  cells  enlarge  ■''••  "       "- 

at  the  expense  of  the  hyaline  substance, 
which  is  ultimately  absorbed,  and  then 
the  cells  burst,  setting  free  their  con- 
tained nuclei,  which  have  become  trans- 
formed into  bodies  resembhng  pus-cor- 
puscles. Fig.  186,  p.  412,  will  show 
that  here  also,  as  in  the  bones,  large 
many -nucleated  cells  are  found  which 
hardly  look  »&  if  they  had  been  formed 
by  the  proliferation  of  the  cartilage- 
cells  (as   those  in  fig.   216  are)  but 

rather  as  if  they  had  been  formed  in  the  medulla  of  the  neighbouring  btme 
and  were  engaged  in  eroding  the  substance  of  the  cartilage.  The  aaoM 
figure  shows  the  intercellular  substance  calcified,  a  change  very  nsoally 
found,  but  the  precise  significance  of  which'is  not  yet  clear. 

In  the  other  change,  which  partakes  more  of  the  nature  of  degeneration, 
the  intercellular  substance  is  not  destroyed,  but  is  rendered  granular,  and 
the  cartilage-cells  are  sepa- 
rated from  each  other  by  a  \i 
fibrillated  material,  which  —  }V' 
is  probably  developed  from 
the  nuclei  of  the  cartilage- 
cells  by  a  process  of  pro- 
liferation. Bindfleisch '  has 
depicted  in  these  more 
chronic  instances  of  inflam- 
mation canals  extending 
through  the  cartilage  fi^om 
the  granulations  on  the  ar- 
ticular lamella  to  those  on 
thesyno\ialmembraneiuto 
which  vessels  shoot  which 
bring  these  two  layers  of  p^  u^ 
granulation  into  contact. 

These  more  chronic  changes  depend,  as  it  seems,  partly  on  loss  of  notn- 
tion  from  the  loosening  of  the  connection  between  the  cartilage  and  the  bone. 
'  '  Pnihologiml  Hiflology,'  Xew  Sjd.  (>n>.  Tr»n^  Tol.  it.  p.  280. 
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This  slight  sketoh  of  the  morhid  anatomy  of  inflamed  cartilage,  which 
ought  to  be  supplemented  by  a  study  of  the  works  named  in  the  footnote,^ 
will,  it  is  hoped,  enable  the  student  to  understand  what  has  been  said  about 
the  symptoms  and  the  results  of  the  disease  called '  ulceration  of  the  cartilages.' 
The  mere  erosion  of  the  cartilages  themselves  does  not  produce  any  special 
symptoms — at  least  that  is  the  opinion  of  almost  all  surgeons  of  the  present 
day  * — and  the  grievous  starting  pains  which  characterise  the  disease  are 
produced  by  pressure  on  the  inflamed  bony  surfaces  which  are  exposed  by 
their  removal.     Sir  B.  Brodie  himself  came  to  this  conclusion,  and  has  ex> 
pressed  in  the  latest  edition  of  his  work  the  opinion  '  that  the  increased 
sensibility  in  these  cases  is  in  the  bony  plate  beneath  the  cartilage  rather 
than  in  the  cartilage  itself;  and  that  the  presence  of  severe  pains  with  in- 
Tolontary  startings  of  the  limb  is  always  to  be  regarded  as  a  sign  of  the 
bone  partaking  of  the  disease.' '  If  any  further  proof  of  this  be  wanted  it  may 
be  found  in  the  fact  that  similar  pains  and  startings  often  take  place  after 
excisions  of  the  knee  and  elbow,  when  every  portion  of  the  cartilage  has  been 
removed,  though  they  are  not  so  severe  as  in  joint-disease,  partly,  perhaps, 
because  in  excision  the  sensitiveness  of  the  bone  where  it  has  been  divided  is 
less  than  that  of  the  articular  lamella,  and  partly  because  the  muscular  action 
18  interfered  with  by  the  wound.    For  there  can  be  no  doubt  that  the  spasms 
which  produce  such  agony  in  ulceration  of  the  cartilages  are  due  to  reflex  irri- 
tation of  the  muscles,  bringing  the  inflamed  end  of  the  bone  into  contact 
either  with  cartilage  opposed  to  it,  or,  what  must  be  far  more  painful,  with 
another  inflamed  portion  of  bone. 

1.  The  various  events  which  we  have  just  noticed  are  easily  understood 
firom  a  consideration  of  the  anatomy  of  the  disease. 

When  the  disease  subsides  after  the  cartilages  have  been  ulcerated  and  the 
bone  only  somewhat  inflamed,  no  pus,  or  no  considerable  amount  of  pus,  hav- 
ing been  effused  into  the  articulation,^  the  ulcerated  spot  may  fill  up  by  means 
of  fibrous  tissue,  and  possibly  no  ankylosis  whatever  may  take  place ;  or  if  a 
slight  fibrous  band  or  bands  should  form  between  the  ulcerated  spot  and  the 
opposite  surface  of  the  joint  it  may  give  way.  The  formation  of  these  fibrous 
bands  is  easily  understood  from  the  tendency  to  fibrillation  observed  in  the 
articular  cartilage  in  inflammation  and  the  rapid  development  of  vascular 
channels  in  it. 

2.  When  the  suppuration  has  been  more  considerable  but  chronic,  it  will 
make  its  way  to  the  surface,  leaving,  in  all  probability,  some  part  of  the  bone 

*  Bedfern, '  Abnormal  Nutrition  of  Cartilage.'  BarweU,  *  Diseases  of  the  Joints.'  Weber, 
*  Ueber  die  Veriinderungen  der  Knorpel,  &c.'  *  VirchoVs  Archiv,'  Jan.  1858.  Bindfleisch, 
'  Flath.  Anat.'  vol.  ii.  pp.  260,  260.    A.  E.  Barker,  in  *  Syst  of  Surg.'  3rd  ed.  voL  ii.  p.  348. 

'  Bedfem  says : '  Most  extensive  disease  may  be  going  on  in  many  joints  at  the  same 
time,  and  may  proceed  to  destroy  the  whole  thickness  of  the  cartilage  in  particular  parts, 
without  the  patient's  knowledge,  and  while  he  is  engaged  in  an  active  occupation.'  I  once 
■iw  a  striking  ocular  demonstration  of  the  utter  painlessness  of  ulceration  of  the  cartilage. 
I  had  amputated  at  the  knee-joint  in  a  ease  of  injury,  leaving  the  whole  of  the  cartilage 
eorering  the  femur  intact.  Unluckily  my  anterior  flap  (which  had  been  injured  in  the 
accident)  sloughed,  and  the  end  of  the  femur  covered  by  ita  cartilage  lay  exposed.  We 
WBtched  the  cartilage  melt  away  by  ulceration  during  many  days  till  the  whole  bone  was 
denuded.    The  patient  remained  quite  insensible  to  the  process. 

*  'Works,'  by  Charles  Hawkins,  vol.  ii.  p.  244. 

*  Several  interesting  cases  will  be  found  recorded  by  Brodie,  in  which  ankylosis  apparently 
complete  has  ensued  on  ulceration  of  the  cartilages,  without  any  formation  of  pus.  See 
especially  the  case  numbered  xliv.  on  p.  242  of  the  second  volume  of  his  collected  '  Works,' 
edited  by  Mr.  Charles  Hawkins. 
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exposed ;  and  as  the  suppuration  progresses  the  ligaments  are  inflamed  and 
softened,  so  that  the  interarticular  ligaments  are  apt  to  give  way,  and  the 
capsule  to  yield  to  the  pressure  of  the  bone,  now  displaced  by  the  muscular 
action,  and  so  dislocation  will  ensue  if  great  care  is  not  taken. 

Finally,  the  occurrence  of  acute  suppuration  in  the  joint  needs  no  expla- 
nation, since  pus  is  furnished  not  merely  by  the  cartilage  but  in  feur  greater 
quantity  by  the  granulations  on  the  inflamed  synovial  membrane  and  bone. 

The  treatment  of  this  acute  inflammatory  disease  is  at  the  present  time 
less  active  than  it  used  to  be  ;  but  still  though  we  have,  perhaps,  been  wise 
in  giving  up  the  excessive  local  bleeding  and  counter-irritation  and  the  free 
administration  of  mercury  which  was  in  vogue  some  years  ago,  we  have 
abundant  opportunities  of  testing  the  value  of  more  moderate  antiphlogistics 
and  counter-irritants  in  the  form  of  the  free  application  of  leeches,  blistering, 
or  issues.  The  strictest  local  rest  should  be  at  the  same  time  enforced.  If 
the  joiqt  is  too  irritable  to  bear  a  splint  it  should  be  supported  on  all  sides 
by  some  soft  substance,  such  as  a  junk  well  padded  with  tow  or  cotton-wool 
sufficiently  to  prevent  any  serious  displacement ;  or  if  such  displacement  has 
taken  place  before  the  case  is  seen  the  limb  should  be  at  once  put  into  as 
good  a  position  as  possible  under  anaesthesia.  The  free  administration  of 
opium  to  such  an  extent  as  will  relieve  the  pain  is  necessary.  In  robust 
persons  with  high  inflammation  I  have  often  seen  great  improvement  from 
a  course  of  mercury  rapidly  administered ;  and  although  conscious  of  the 
evils  which  follow  the  indiscriminate  use  of  mercury,  in  such  cases  I  venture 
to  recommend  it. 

The  necessity  for  amputation  arises  when  the  symptoms  of  abscess  in 
the  joint  are  plain,  and  when  in  the  surgeon's  judgment  the  patient  has  not 
strength  to  survive  the  opening  of  the  abscess — as  to  which  enough  has  been 
said  above  (p.  458). 

Excision  is  not  successful,  and  should  not  be  practised  in  these  acute  con- 
ditions of  inflammation  in  the  lower  limb  ;  but  in  the  upper  limb  there  is  no 
such  objection,  and  I  have  more  than  once  excised  the  elbow  with  success  in 
the  acute  stage  of  the  disease. 
Other  There  are  other  degenerations  of  the  articular  cartilages,  as  hypertrophy, 

degenera-  atrophy,  fibrous,  fatty,  and  calcareous  degeneration  ;  but  they  produce  no 
cartUages.  known  symptoms  during  life,  and  I  must  therefore  refer  the  reader  to  works 
on  pathological  anatomy  for  their  elucidation.  The  extensive  changes  thus 
found  in  the  cartilages,  with  no  symptoms  during  life,  strengthen  the  opinion 
that  in  the  destructive  disease  called  *  ulceration  of  the  cartilages '  the  con- 
dition of  the  latter  is  really  a  subordinate  feature. 

Loog^j  Loose  '  cartilages,'  or,  as  some  prefer  to  call  them,  *  loose  bodies '  in  the 

cartiiageB.  joints,  are  sometimes  numerous.  They  are  seen  almost  but  not  quite  ex- 
clusively in  the  knee-joint.  Bare  cases  are  recorded  and  preserved  in  the 
elbow  and  other  joints,  but  they  are  rather  surgical  curiosities  than  matters 
of  practical  interest.  The  following  will,  therefore,  apply  to  the  disease  a^ 
found  in  the  knee. 

Many  of  them  are  not  really  cartilaginous — at  least,  if  there  is  any  true  car- 
tilage in  them  it  is  in  such  small  quantity  as  to  escape  even  a  careful  examina- 
tion. The  bulk  of  the  body  consists  usually  of  fibrous  tissue,  in  which  perliaps 
a  small  cartilaginous  nodule  may  be  found,  and  the  cartilage  is  sometimes 
extensively  or  almost  entirely  calcified.  In  other  cases,  however,  they  bave 
been  found  cartilaginous  throughout,  and  in  some  true  bone  forms  a  part  or 
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the  whole  of  them,  and  I  have  seen  a  case  in  which  the  supposed  loose  carti- 
lage turned  out  to  be  a  piece  of  semi-solid  lymph. ^ 

The  causes  which  produce  these  loose  bodies  will  throw  some  light  on  their 
anatomy.  Hunter  beheved  *  that  they  often  arise  from  contusions  in  which 
blood  is  effused  into  the  joint ;  and  this  blood  becoming  organised  and  then 
being  separated  from  the  inner  surface  of  the  synovial  membrane,  gives  rise 
to  the  loose  body.  And  although  modem  pathologists  may  hold  different  views 
from  Hunter  about  the  frequency  of  organisation  of  blood-clots  or  the  manner 
in  which  it  occurs,  it  cannot  be  doubted  that  accident  is  a  frequent  cause  of 
loose  cartilage.  This  accident  may  possibly  produce  extravasation  into  some 
of  the  fringed  processes  of  synovial  membrane  in  which  it  is  well  known  that 
minute  portions  of  cartilage  may  often  be  found.  If  such  extravasated  fringes 
become  subsequently  thickened  by  inflammation,  their  attachment  to  the  main 
portion  of  the  synovial  membrane  may  become  gradually  looser,  until  at  length 
they  drop  completely  into  the  cavity,  and  then  would  be  found  to  present 
exactly  the  structure  generally  seen  in  a  loose  cartilage.  And  this  explanation 
of  their  origin  is  also  consistent  with  the  fact  that  they  are  frequently  foimd 
not  perfectly  loose,  but  pedunculated.  In  other  cases,  however,  there  is  no 
<loabt  that  they  originate  spontaneously  from  the  detachment  of  similar  fringed 
processes,  which  in  some  persons  are  foxmd  unusually  large  and  numerous,'  or 
they  may  and  often  do  originate  from  disintegration  of  the  cartilages  in  chronic 
rheiunatic  arthritis,  and  possibly  in  other  affections  of  the  joints,  though  in 
these  cases  they  are  seldom  made  the  subject  of  any  special  treatment,  the 
existence  of  the  loose  body  being  only  a  subordinate  feature  of  the  case. 
Finally,  there  are  cases  (though  probably  not  very  many)  in  which  a  piece  of 
the  articular  cartilage  or  even  of  the  articular  end  of  the  bone  may  be  knocked 
off,  and  fiall  as  a  loose  body  into  the  joint.^ 

The  symptoms  which  they  produce  are  acute  pain  when  the  foreign  body 
gets  between  the  ends  of  the  bones  in  the  movements  of  the  joint,  often  fol- 
lowed by  more  or  less  synovitis,  so  that  the  limits  of  the  joint  are  somewhat 
extended.  The  loose  body  is  often  plainly  to  be  felt  in  the  sac  of  synovial  mem- 
brane which  extends  in  front  of  the  femur,  and  then  may  fall  into  the  back  of 
the  joint  again  and  perfectly  disappear.  The  patient  usually  is  quite  conscious 
of  its  presence,  and  can  often  bring  it  into  reach  when  the  surgeon  cannot. 

In  the  treatment  of  this  affection  it  is  necessary,  I  think,  to  bear  in  mind  Operations 
that  the  knee-joint  cannot  be  opened  without  grave  danger.  Therefore  in  5Ln*** 
persons  whose  occupations  are  not  active,  and  who  do  not  suffer  much  from 
the  presence  of  the  foreign  body,  it  may  be  more  prudent  to  temporise  with 
the  disease  by  fixing  the  loose  cartilage  if  possible  in  the  upper  sac  of  the 
\TnoviAl  cavity,  where  its  presence  is  comparatively  harmless.  This  may 
lometimes  be  accomplished  by  circular  strips  of  strapping  fixed  above  and 
r»elow  it,  or  by  a  bandage  with  a  hole  to  receive  it,  and  it  is  even  possible  that 

'  Brodie  ('Works'  by  C.  Hawkins,  vol.  ii.  pp.  288,  289)  relates  two  interesting  cases  in 

vbieh  the  symptoms  of  loose  cartilages  were  produced  by  '  fleshy  tumours  *  attached  to  the 

•'.aorial  membrane,  which  were  operated  on  with  success.     The  structure  of  these  tumours 

•  liUt  very  accurately  described,  but  one  of  them  at  least  is  distinctly  asserted  to  have  been 

'•^vtT^td  by  vessels. 

'  Hunter's  *  Works,'  vol.  i.  p.  620,  and  vol.  iii.  p.  626. 

•  See  the  fifiruTe  on  p.  337,  vol.  ii.  •  Sjst.  of  Surg.*  3rd  ed. 

*  See  the  Cases  of  detachment  of  a  piece  of  cartilage,  rekted  by  Mr.  Teale,  *  Med.-Chir. 
Tmoii.'  vol.  xxzix.  p.  31 ;  by  Mr.  Brodhurst,  *St.  George's  Hospital  Reports/  vol.  ii.  p.  141  ; 
J»n<i  *>f  detachment  of  a  portion  of  the  bone  along  with  the  cartilage  over  it,  by  Mr.  Simon, 

pAih.  Trans.'  voL  xv.  p.  206,  by  Brodie.  vol  ii.  p.  284,  and  by  NAlaton,  •  Path.  Chir.'  ii.  182. 
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s  lately  alluded  to  by  Sir  J.  Paget,'  in  which 


^'!:v\w^  :ucc«  ^rran  two  hundred  loose  cartilages  frt>m  the 
^..^  ...^ ^4  icws^^r.  as  Mr.  Smith  informs  me,  suppuration 
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,    ^.  .     ^     V^>^  .V'.tvrt^rxT  ^*  irJammationwiU  thus  be  best  obviated;  but 

V  ^  vv  ^x^  ;  ?i*^"«i  ^^•*^'^  iiiocii  be  at  once  applied ;  and  if  the  inflamma- 

vJt    '  v-*^^-^^  4^«^  bwvttw*  TOfent,  suppuration  is  imminent,  and  the  case 


-^*^v,.  ^*  -t"hftt;j:A:x  artirita;  arthritis  deformans,  rheumatoid  arthritis, 
.•  .^  rrKULVxAXx  ^M3Lt«  nodosity  of  the  joints,  is  a  disease  which  has 

«  >  lfb»ifr^w  Lri«t«m  lit  the  CoUe^  of  Sorgeoiu '  in  1882,  p.  7. 
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only  lately  been  accurately  described,  mainly  by  Irish  surgeons — Dr.  Haygarth, 
Dr.  Robert  Adams,  and  Prof.  R.  W.  SmiUi.  The  tissue  originally  affected 
(if,  indeed,  the  disease  begins  in  any  single  tissue)  is  difficult  to  determine, 
since  we  hardly  ever  see  the  disease  dissected  except  in  an  advanced  stage, 
bat  it  is  commonly  believed  to  commence  with  injection  of  the  synovial  mem- 
brane,' which  becomes  distended  with  fluid,  its  vascular  fringe-like  processes 
over-developed,  the  joint  somewhat  filled  with  fluid,  the  Hgaments  distended 
and  inflamed ;  the  burssa  near  the  joint  often  share  in  the  distension  ;  bony 
deposits  form  in  the  ligamentous  capsule,  giving  rise  to  the  formation  of  the 
*  additamentary  bones '  so  characteristic  of  this  affection ;  the  cartilages 
become  degenerated  and  gradually  disappear;  and  sometimes  portions  of  them 
drop  into  the  joint,  forming  one  kind  of  loose  cartilage.  As  the  cartilage 
disappears  the  articular  surface  of  the  bone  becomes  polished  and  ebumated, 
the  shape  also  of  the  bony  surface  becomes  greatly  changed,  the  cavities  being 
much  enlarged,  and  the  articulating  ends  flattened  out  as  if  they  had  been 
partly  melted  and  then  squeezed  out  into  a  kind  of  mushroom-shape. 

There  is  little  or  no  tendency  to  suppuration,  nor  does  ankylosis  ensue, 
tboQgh  the  limb  may  be  stiffened  from  the  unnatural  shape  of  the  bones.  In 
the  more  favourable  cases,  however,  just  the  opposite  issue  follows  ;  for  as  the 
jomt-surfaces  become  polished  on  each  other  the  movement  becomes  again  free 
and  painless. 

The  chief  symptoms  of  chronic  rheumatic  arthritis  are  wearing  pain  in 
the  part,  alteration  of  its  shape,  and  crackling  on  motion.  This  crackling  is 
sometimes  so  loud  as  to  be  distinctly  heard  aU  over  the  room.  It  is  due  partly 
to  the  nibbing  of  the  joint-surfaces  on  each  other  and  partly  to  that  of  the 
additamentary  bones. 

The  treatment  of  this  complaint  when  it  is  fiilly  established — i.e.  when 
the  shape  of  the  joint-surfaices  is  much  altered  and  they  are  exposed  and 
crackle  on  each  other — is  never  very  satisfactory.  All  that  can  then  be  done 
L«  to  palliate  the  pain  by  opium  if  necessary,  hot  douches,  regulated  pressure 
and  support  to  the  joint.  But  in  the  early  stage  the  general  treatment  of 
rfaetmiatism  carefully  carried  out,  and  particularly  residence  in  genial  climates, 
and  the  persevering  use  of  hot  springs,  may  do  much  to  avert  the  occurrence 
of  the  more  profound  and  incurable  changes  in  the  bones  and  ligaments. 

In  a  very  few  cases  excision  of  the  affected  joint  has  been  practised.  Thus 
Dr.  Humphry  excised  the  condyle  of  the  jaw,'  and  the  head  of  the  femur 
has  been  excised  on  account  of  chronic  rheumatic  arthritis  at  an  unusually 
advanced  age,  and  with  alleged  success.  Such  operations,  however,  can 
seldom  be  advisable,  since  the  disease  is  a  constitutional  one,  and  therefore 
liable  to  present  itself  anew  in  another  joint ;  nor  is  the  suffering  which  it 
occasions  snflBcient,  as  a  rule,  to  justify  so  dangerous  an  operation. 

It  is  now  universally  admitted  that  most  of  the  cases  which  have  been 
published  as  '  partial  dislocations,'  especially  of  the  shoulder,  and  as  '  fractures 
with  ligamentous  union  *  of  processes  in  the  neighbourhood  of  joints,  such  as 
the  acromion,  were  really  instances  of  chronic  rheumatic  arthritis  accom- 
panied by  changes  in  the  shape  and  position  of  the  joint-siurfskces,  by  erosion 
and  unnatural  adhesion  of  the  tendons  near  the  heads  of  the  bones,  and  by 
the  formation  of  the  additamentary  bones,  which  are  characteristic  of  this 

*  Mr.  Barker,  however,  believes  that  the  cartilages  are  in  most  cases  affected  before  the 
■jn<mal  membrane,  ('  Syst.  of  Sorg.'  8rd  ed.  voL  ii.  pp.  344,  6), 
'  '  On  the  Hnnuui  Skeleton,'  p.  306. 

HH 
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able — there  is  often  a  very  large  deposit  of  bone  around  the  old  joint,  and  the 
shape  and  size  of  the  ankylosed  articular  ends  have  been  much  altered.  It 
may,  therefore,  be  impossible  in  such  cases  to  execute  any  section  really 
deserving  of  the  title  subcutaneous,  and  the  operation  approaches  in  gravity 
and  in  extent  to  that  of  excision,  and  is  liable,  like  excision,  to  be  followed 
by  renewed  disease  in  the  divided  surfaces,  by  exhausting  suppuration  or  by 
pyaemia. 

I  have  no  doubt,  however,  as  to  the  applicability  of  the  operation  in  cases 
where  the  ankylosis,  being  bony  and  in  a  vicious  position,  is  not  accompanied 
by  great  shortening  of  the  neck  of  the  bone,  or  any  evidence  of  new  bony 
deposit  around.  In  such  cases,  if  it  be  necessary  to  perform  any  operation, 
that  devised  by  Mr.  Gant  is  to  be  preferred — viz.  to  divide  the  femur  just 
below  the  small  trochanter,  either  with  the  saw  or  chisel.  It  need  hardly  be 
said  that  the  earlier  in  life  these  operations  are  done,  the  more  likelihood 
there  is  of  success. 

Hysterical  Neuralgia  and  hysterical  affections  of  joints,  though  they  are  not  identical, 

rSKic^^eo-  y®*  *^®  ^*^^  *°  separate  from  each  other  in  practice.     They  are  both  charac- 
lions.  tensed  by  pain  which  is  out  of  all  proportion  to  the  evidence  of  actual  change 

of  structure,  though  there  is  in  some  cases  some  amount  of  swelling  or  puffiness 
around  the  joint,  testifying  to  the  presence  of  a  certain  degree  of  increased 
vascular  action,  which,  however,  is  rather  the  consequence  than  the  cause  of 
the  pain.  In  many  cases  this  neuralgic  affection  is  only  one  of  the  symptoms 
of  general  hysteria  as  testified  by  the  other  ordinary  phenomena  of  that  state, 
but  in  other  cases  there  is  no  such  general  affection.  True  neuralgia  is 
periodic,  and  is  usually  connected  with  some  disturbance  of  general  health  or 
digestion.  It  must  be  treated,  as  in  other  parts,  by  antiperiodics,  as  quinine, 
arsenic,  or  hydrochlorate  of  ammonia  in  full  doses,  and  especially  by  attention 
to  the  genertd  health  and  the  condition  of  the  bowels,  and  by  free  exercise  of 

the  part. 

The  distinction  between  hysterical  affection  of  a  joint  and  organic  disease 
is  made  chiefly  by  noticing  the  disproportion  between  the  pain  and  the  evidence 
of  local  lesions,^  by  the  varying  and  inconsistent  nature  of  the  symptoms,  and 
by  examination  under  chloroform,  which  is  often  perfectly  decisive,  as  it  is 
also  in  voluntary  imposition.  It  is  strange  in  these  cases  to  see  how  motion, 
which  has  seemed  almost  impossible  while  the  patient  was  conscious,  becomes 
at  once  completely  natural  when  anaesthesia  is  obtained,  and  the  perfectly 
smooth  and  natural  condition  of  the  articular  surfaces  testifies  to  the  absence 
of  all  serious  disease. 

The  diagnosis  is,  however,  most  difficult  in  practice,  though  its  principles 
when  stated  in  the  above  summary  manner  appear  to  be  easy.  A  careful 
perusal  of  Sir  J.  Paget's  lectures  on  this  topic  will  show  that  there  is  no 
symptom  of  organic  disease  of  a  joint  which  may  not  be  imitated  by '  nervous 
mimicry '  as  he  calls  it — the  lameness,  the  permanent  loss  of  use,  complete 
stiffness,  wearing  pain,  even  wasting  of  the  muscles  around  the  joint :  *  and 


>  Sir  J.  Paget  dwells  especially  on  the  importance  of  the  local  temperature.  In  infla 
matory  affections,  as  synovitis,  the  heat  of  the  joint  is  perceptibly  increased,  as  felt  bj  th« 
hand  laid  over  it,  and  this  is  not  the  case  in  nervous  disorders.  This  test,  however,  is  only- 
applicable  to  the  superficial  joints. — Paget's  *  Clinical  Lectures/  p.  216. 

*  Not,  however,  the  acute  atrophy  of  serious  disease.  Mr.  Barker  remarks  on  this  h«Ml, 
<  That  rapid  loss  of  tissue  observed  about  a  joint  truly  diseased  is  never  seen  h«ra.  Difaafise 
(if  the  other  limb  be  still  used)  may  produce  leanness  on  the  painful  side,  as  oompared  witli 
the  opposite ;  prolonged  and  firm  bandaging  may  do  the  same,  or  the  wearing  of  elastic  eowrw 
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the  matter  becomes  still  further  complicated  when  we  reflect  that  on  the  one 
fa&nd  a  patient  most  obTiously  hysterical  may,  nevertheless,  have  articular 
disease,  and  that  on  the  other  a  patient  may  be  suffering  from  nervous  disease 
who  displays  no  trace  whatever  of  hysteria.  Hence  Sir  J.  Paget  dwells 
forcibly  on  the  necessity  of  conomencing  the  investigation  of  the  case  with 
the  local  symptoms  and  appearances,  and  giving  to  the  latter  far  greater 
weight  in  diagnosis  than  to  the  general  aspect  and  history  of  the  patient. 
Bat  it  is  wise  not  to  be  in  a  hurry,  and  only  to  form  and  announce  a  positive 
opinion  after  careful  and  repeated  examination  and  observation. 
The  treatment  of  these  affections  is  spoken  of  on  p.  871. 

The  above  observations  on  the  general  pathology  of  joint-diseases  are 
intended  to  be  applicable  to  all  joints  in  the  body,  though  they  are  chiefly 
dnwn  from  the  phenomena  of  the  diseases  of  the  knee.  We  must  now  speak 
more  particularly,  though  very  shortly,  of  the  diseases  of  some  of  the  other 

joints. 

The  disease  of  the  hip  {Morbus  Coxarius)y  which  is  so  common  in  the  poor  Diaease  of 
weakly  children  of  our  large  cities,  and  which  is  seen  occasionally  also  in  *^®  ^'P* 
children  who  are  more  fortunately  circumstanced,  is  often  denominated 
^irwnoui  disease.  But  I  should  like  (in  accordance  with  the  observations 
nude  above,  p.  456),  to  conomence  its  description  by  protesting  against  the  use 
of  a  term  which  includes  a  theory  that  is  not  only  unproved,  but,  as  I  contend, 
<lisproved  by  the  result  of  numerous  cases.  It  would  indeed  be  absurd  to  deny 
duit  strumous  children  often  suffer  from  hip-disease,  that  hip-disease  is  often 
associated  with  pulmonary  consumption  in  the  family  or  in  the  person  affected, 
or  that  it  is  sometimes,  though  more  rarely,  accompanied  by  other  strumous 
or  scroiolous  affections.  But  I  think  it  would  be  an  equally  gross  error  to 
deny  that  it  often  occurs,  just  as  disease  of  any  other  joint  does,  from  local 
^jmy  or  exposure  to  cold ;  that  it  is  susceptible  of  complete  cure,  without 
tt J  constitutional  affection  being  left  behind  it,  or  any  tendency  to  disease  in 
vij  other  part  of  the  body ;  and  that  at  even  the  most  advanced  stage  it  may 
^  Appropriate  cases  be  extirpated  by  surgical  operation  with  just  the  same 
prospect  of  definite  cure  as  after  excision  of  any  other  joint.  In  fact,  each 
^^^  niost  be  judged  on  its  own  merits — ^there  are  strumous  cases  of  morbus 
eoxarios  and  cases  not  strumous,  and  their  successful  treatment  depends  in  a 
great  measure  on  their  diagnosis. 

The  symptoms  of  disease  of  the  hip  are  generally  divided  into  three  stages : 
^-  The  first,  or  inflammatory  stage,  is  characterised  by  starting  pain  at  Stage  of 
^ht,  by  pain  in  the  knee,  limping,  and  wasting  of  the  muscles.  Sometimes  {jj,*™"** 
''fife  of  these  symptoms,  sometimes  another,  is  the  first  which  is  noticed. 
Perhaps  of  all  other  symptoms  the  loss  of  motion  of  the  joint  is  that  which  is 
B)09t  convincing.  On  laying  the  child  down  and  rotating^  or  flexing  first  the 
eound  and  then  the  affected  limb,  the  contrast  between  the  easy  and  even 
ciOTement  of  the  former  and  the  stiff,  painful,  imperfect  motion  of  the  latter  is 
'*^ry  Ktriking.  There  is  occasionally,  but  not  often,  some  fulness  of  the  hip, 
^^  if  from  effusion  into  the  capsule  of  the  joint,  and  some  heat  of  the  parts.  In 
^nie  cases  fulness  and  possibly  tenderness  to  pressure  may  be  made  out  around 

'?*•  >»at  the  low  of  bulk  is  usually  trifling,  and  in  clear  contrast  to  what  might  be 
*»|*et«d  were  disease  present  in  a  degree  equal  to  the  patient's  belief,  or  in  correspondence 
'-' '  ?b«T  nymptoms/— *  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  363. 

'  Both  forms  of  morement  must  be  tested,  and  carefully  compared.    In  Mr.  Marsh's 
W'^  '^0, '  rotation  is  a  better  test  of  the  state  of  the  joint  than  flexion  or  extension.' 
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the  trochanter  major.  The  limb  very  commonly  appears  to  be  lengthened,  but 
this  is  found  on  measurement  to  be  only  apparent,  and  dependent  on  the  posi- 
tion  of  the  pelvis,  which  is  adducted — that  is,  drawn  down  on  the  affected  side 
— so  that  the  spine  of  the  ilium  is  lower  on  that  than  on  the  sound  side.  The 
opposite  side  of  the  pelvis,  however,  is  often  dropped,  and  the  affected  limb 
is  apparently  shortened,  though  no  real  change  in  its  length  has  taken  place.^ 

*  What  the  cause  of  the  various  phenomena  of  hip-disease  may  be  is  not  easy  to  determine. 
The  wasting  of  the  muscles  is  a  most  striking  phenomenon,  and  is  present  often  to  a  oon* 
siderable  extent  before  the  diagnosis  of  hip-disease  has  been  formed ;  though  not,  therefore, 
before  the  disease  has  commenced  (see  Nunn,  in  'Path.  Trans.'  vol.  xviii.  p.  217) ;  and  it 
affects,  as  Mr.  Nunn  has  pointed  out,  not  the  muscles  of  the  hip  only — though  chiefly  these 
— but  also  the  whole  limb.     Sir  J.  Paget  ('  Clin.  Lectures,'  p.  208)  has  called  attention  to 
the  great  extent  of  wasting  which  goes  on  in  these  and  other  acute  diseases  of  the  joints, 
and  has  shown  that  it  is  too  rapid  to  be  accounted  for  entirely  by  disuse ;  though  disuse,  of 
course,  plays  a  part  in  it.     The  causes  also  of  the  apparent  lengthening  and  shortening 
of  the  limb  are  the  subjects  of  much  difference  of  opinion.     It  is  clear  that  the  lengthening 
depends  on  position  only.     The  two  main  theories  which  are  now  adduced  as  reasons  for  thi» 
position  are  that  of  ilM.  Martin  and  Collineau,  which  refers  it  to  the  disposition  of  the 
fibres  of  the  capsule,  and  that  of  Mr.  Barwell,  which  attributes  it  solely  to  a  contracted  con- 
dition of  the  abductor  muscles  of  the  thigh.     In  the  view  of  the  French  authors  there  aw 
different  kinds  of  hip-disease,  and  that  kind  which  commences  in  inflammation  of  the  articular 
capsule  ('  capsular  coxalgia,'  as  they  style  it)  is  accompanied  at  first  by  a  relaxed  condition  of 
the  capsular  ligament,  which  produces  abduction  and  rotation  outwards,  or  rather  necessarily 
involves  that  position,  in  consequence  of  the  anatomical  disposition  of  the  fibres  of  the 
capsule,  and  the  muscles  accordingly  place  the  limb  in  abduction.    This  position  of  the  femur 
induces,  secondarily,  an  adducted  position,  or  dropping,  of  the  pelvis  in  order  to  maintain 
equilibrium  in  the  erect  position.     After  a  time  the  inflammatory  elongation  of  the  cap&ule 
is  succeeded  by  induration  and  contraction,  involving  a  change  from  the  elongated  to  the 
apparently  shortened  condition  of  the  limb.     Thus  are  explained  the  many  cases  in  which 
elongation  is  the  primary,  and  shortening  the  secondary  symptom.    Shortening  adduction 
and  rotation  inwards  of  the  femur  are  also  produced,  according  to  these  authors,  by  an  in- 
flamed condition  of  the  acetabulum  and  head  of  the  femiir,  and  by  the  muscular  contractions 
provoked  by  such  inflammation.    This  species  of  hip-disease  ('  coxalgic  osteitis ')  may  occur 
either  primarily  (and  thus  are  explained  those  cases  in  which  shortening  occurs  without 
previous  elongation),  or  it  may  follow  on  the  '  capsular  ooxalgia,'  which  produces  elongation. 
The  real  shortening  everybody  allows  to  be  produced  by  changes  in  the  size  and  relation  of 
the  acetabulum  and  upper  end  of  the  femur.     Mr.  Barwell  attributes  the  lengthening  to  a 
spasmodic  condition  of  the  abductor  muscles,  which  he  says  always  accompanies  the  distension 
of  the  capsule ;  and  he  appears  to  believe  that  such  distension  is  always  relieved  by  the 
bursting  of  the  capsule  before  the  second  stage — ^that  of  adduction  or  shortening — comes  on. 
If  I  have  rightly  understood  Mr.  Harwell's  theory,  it  hardly  explains  those  cases  in  w^hich 
shortening  is  not  preceded  by  elongation,  nor  those  more  numerous  cases  in  which  then^  i> 
decidedly  no  trace  of  any  such  perforation  of  the  capsule  as  Mr.  Barwell  speaks  of.     But 
both  theories  agree  in  this,  that  they  refer  both  positions  to  the  preponderating  and  spasmodic 
action  of  certain  sets  of  muscles ;  and  without  professing  myself  satisfied  as  to  the  eorrectnes^ 
of  the  details  of  either  theory,  I  fully  agree  in  the  main  practical  inference  to  which  they 
point,  viz.  that  the  early  symptoms  of  hip-disease  are  in  a  great  measure  muscular,  and  am 
only  be  treated  successfully  by  measures  directed  to  the  relief  of  muscular  contraction,  i.e.  by 
mechanical  extension. — Holmes's  *  Surgical  Treatment  of  Children's  Diseases,'  p.  443.     Mr. 
Marsh  observes  that  although  fiexion  and  aMuction,  often  combined  with  slight  eixtemal 
rotation,  is  the  ustial  position  of  the  limb  in  the  early  stages  of  the  disease,  yet  any  set  of 
muscles  around  the  joint  may  be  in  this  condition  of  reflex  irritation,  and  he  giyes  an  instance 
in  which  the  limb  was  hypei>-extended. — *  Brit.  Med.  Joum.'  July  14,  1877.     Mr.  E.  Owon, 
in  an  interesting  paper  in  the  '  Brit.  Med.  Joum.'  Dec.  14,  1878  (p.  873),  takes  a  slightly 
different  view  of  the  matter,  attributing  the  abduction  and  flexion  of  the  limb  in  a  great 
measure  to  the  distension  of  the  capsule  with  fluid,  the  effect  of  which  he  shows  by  aa 
ingenious  experiment  on  the  dead  subject.     The  same  view  is  adopts  by  Mr.  Barker. — *  S\-si, 
of  Surg.'  3rd  ed.  vol.  ii.  p.  364.     But  the  difficulty  in  believing  that  the  position  of  the 
limb  in  hip-disease  is  due  solely  to  the  distension  of  the  capsule,  lies  in  the  fact  that  in  rerr 
many  cases  (I  think  in  the  great  majority)  there  is  no  trace  of  any  such  distension.     B«bidv>. 
the  distended  state  of  the  cap^iule  would  only  account  for  one  position  of  the  limb,  while  in 
hip-disease,  although  that  position  is  the  most  common,  many  other  positions  are  occasionally 
found. 
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the  matter  becomes  still  further  complicated  when  we  reflect  that  on  the  one 
hand  a  patient  most  obviously  hysterical  may,  nevertheless,  have  articular 
disease,  and  that  on  the  other  a  patient  may  be  suffering  from  nervous  disease 
who  displays  no  trace  whatever  of  hysteria.  Hence  Sir  J.  Paget  dwells 
forcibly  on  the  necessity  of  commencing  the  investigation  of  the  case  with 
the  local  symptoms  and  appearances,  and  giving  to  the  latter  far  greater 
veight  in  diagnosis  than  to  the  general  aspect  and  history  of  the  patient, 
fint  it  is  wise  not  to  be  in  a  hurry,  and  only  to  form  and  announce  a  positive 
opinion  after  careful  and  repeated  examination  and  observation. 
The  treatment  of  these  affections  is  spoken  of  on  p.  871. 

The  above  observations  on  the  general  pathology  of  joint-diseases  are 
intended  to  be  applicable  to  aU  joints  in  the  body,  though  they  are  chiefly 
drawn  from  the  phenomena  of  the  diseases  of  the  knee.  We  must  now  speak 
more  particularly,  though  very  shortly,  of  the  diseases  of  some  of  the  other 

joints. 

The  disease  of  the  hip  (Morbus  Coxarius),  which  is  so  common  in  the  poor  Diseaae  of 
weakly  children  of  our  large  cities,  and  which  is  seen  occasionally  also  in  ^^^  **'?• 
chfldren  who  are  more  fortimately  circumstanced,  is  often  denominated 
iirumous  disease.  But  I  should  like  (in  accordance  with  the  observations 
made  above,  p.  456),  to  commence  its  description  by  protesting  against  the  use 
of  a  term  which  includes  a  theory  that  is  not  only  unproved,  but,  as  I  contend, 
disproved  by  the  result  of  numerous  cases.  It  would  indeed  be  absurd  to  deny 
that  strumous  children  often  suffer  from  hip-disease,  that  hip-disease  is  often 
associated  with  pulmonary  consumption  in  the  family  or  in  the  person  affected, 
or  that  it  is  sometimes,  though  more  rarely,  accompanied  by  other  stnmious 
or  scrofiilous  affections.  But  I  think  it  would  be  an  equally  gross  error  to 
denj  that  it  often  occurs,  just  as  disease  of  any  other  joint  does,  from  local 
^jmy  or  exposure  to  cold ;  that  it  is  susceptible  of  complete  cure,  without 
^j  constitutional  affection  being  left  behind  it,  or  any  tendency  to  disease  in 
uj  other  part  of  the  body ;  and  that  at  even  the  most  advanced  stage  it  may 
^  appropriate  cases  be  extirpated  by  surgical  operation  with  just  the  same 
P^pect  of  definite  cure  as  after  excision  of  any  other  joint.  In  fact,  each 
^^^  most  be  judged  on  its  own  merits — there  are  strumous  cases  of  morbus 
coiarius  and  cases  not  strumous,  and  their  successful  treatment  depends  in  a 
gr^t  measure  on  their  diagnosis. 

The  symptoms  of  disease  of  the  hip  are  generally  divided  into  three  stages : 
1.  The  first,  or  infiarnmatory  stage,  is  characterised  by  starting  pain  at  stage  of 
•^ht,  by  pain  in  the  knee,  limping,  and  wasting  of  the  muscles.  Sometimes  J^"'™*" 
^^  of  these  symptoms,  sometimes  another,  is  the  first  which  is  noticed. 
Perhaps  of  all  other  symptoms  the  loss  of  motion  of  the  joint  is  that  which  is 
Btost  convincing.  On  laying  the  child  down  and  rotating*  or  flexing  first  the 
"O^d  and  then  the  affected  limb,  the  contrast  between  the  easy  and  even 
movement  of  the  former  and  the  stiff,  painful,  imperfect  motion  of  the  latter  is 
^^  striking.  There  is  occasionally,  but  not  often,  some  fulness  of  the  hip, 
as  if  from  effusion  into  the  capsule  of  the  joint,  and  some  heat  of  the  parts.  In 
Bome  cases  fulness  and  possibly  tenderness  to  pressure  may  be  made  out  around 

':^:  >iut  the  lo«  of  bulk  is  usually  trifling,  and  in  dear  contrast  to  what  might  be 
aj»^^  Y0p^  diMue  present  in  a  degree  equal  to  the  patient's  belief,  or  in  correspondence 
'•'  "tker  vjmptoms/'-*  Syst.  of  Surg/  3rd  ed.  vol.  ii.  p.  363. 

*  Both  forms  of  moTement  must  be  tested,  and  carefully  compared.    In  Mr.  Marsh's 
'pai'jD, '  rotation  is  a  better  test  of  the  state  of  the  joint  than  flexion  or  extension.' 
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Other 
degenera- 
tions of 
cartilages. 


exposed ;  aud  as  the  suppuration  progresses  the  ligaments  are  inflamed  and 
softened,  so  that  the  interarticular  ligaments  are  apt  to  give  way,  and  the 
capsule  to  yield  to  the  pressure  of  the  bone,  now  displaced  by  the  muscular 
action,  and  so  dislocation  will  ensue  if  great  care  is  not  taken. 

FinaUy,  the  occurrence  of  acute  suppuration  in  the  joint  needs  no  expla- 
nation, since  pus  is  furnished  not  merely  by  the  cartilage  but  m  far  greater 
quantity  by  the  granulations  on  the  inflamed  synovial  membrane  and  bone. 

The  treatment  of  this  acute  inflammatory  disease  is  at  the  present  time 
less  active  than  it  used  to  be  ;  but  stiU  though  we  have,  perhaps,  been  wise 
in  giving  up  the  excessive  local  bleeding  and  counter-irritation  and  the  free 
administration  of  mercury  which  v^as  in  vogue  some  years  ago,  we  have 
abundant  opportunities  of  testing  the  value  of  more  moderate  antiphlogistics 
and  counter-irritants  in  the  form  of  the  free  application  of  leeches,  blistering, 
or  issues.  The  strictest  local  rest  should  be  at  the  same  time  enforced.  If 
the  joiqt  is  too  irritable  to  bear  a  splint  it  should  be  supported  on  all  sides 
by  some  soft  substance,  such  as  a  junk  well  padded  with  tow  or  cotton-wool 
sufficiently  to  prevent  any  serious  displacement ;  or  if  such  displacement  has 
taken  place  before  the  case  is  seen  the  limb  should  be  at  once  put  into  as 
good  a  position  as  possible  under  anaesthesia.  The  free  administration  of 
opium  to  such  an  extent  as  will  relieve  the  pain  is  necessary.  In  robust 
persons  with  high  inflammation  I  have  often  seen  great  improvement  from 
a  course  of  mercury  rapidly  administered ;  and  although  conscious  of  the 
evils  which  follow  the  indiscriminate  use  of  mercury,  in  such  cases  I  venture 
to  recommend  it. 

The  necessity  for  amputation  arises  when  the  symptoms  of  abscess  in 
the  joint  are  plain,  and  when  in  the  surgeon's  judgment  the  patient  has  not 
strength  to  survive  the  opening  of  the  abscess — as  to  which  enough  has  been 
said  above  (p.  458). 

Excision  is  not  successful,  and  should  not  be  practised  in  these  acute  con- 
ditions of  inflammation  in  the  lower  limb  ;  but  in  the  upper  limb  there  is  no 
such  objection,  and  I  have  more  than  once  excised  the  elbow  with  success  in 
the  acute  stage  of  the  disease. 

There  are  other  degenerations  of  the  articular  cartilages,  as  hypertrophy, 
atrophy,  fibrous,  fatty,  and  calcareous  degeneration  ;  but  they  produce  no 
known  symptoms  during  life,  and  I  must  therefore  refer  the  reader  to  works 
on  pathological  anatomy  for  their  elucidation.  The  extensive  changes  thus 
found  in  the  cartilages,  with  no  symptoms  during  life,  strengthen  the  opinion 
that  in  the  destructive  disease  called  *  ulceration  of  the  cartilages  *  the  con- 
dition of  the  latter  is  really  a  subordinate  feature. 


Loo«e  Loose  '  cartilages,'  or,  as  some  prefer  to  call  them, '  loose  bodies '  in  the 

cartilages,  joints,  are  sometimes  numerous.  They  are  seen  almost  but  not  quite  ex- 
clusively in  the  knee-joint.  Bare  cases  are  recorded  and  preserved  in  the 
elbow  and  other  joints,  but  they  are  rather  surgical  curiosities  than  matters 
of  practical  interest.  The  following  will,  therefore,  apply  to  the  disease  aa 
found  in  the  knee. 

Many  of  them  are  not  really  cartilaginous — at  least,  if  there  is  any  true  car- 
tilage in  them  it  is  in  such  smaU  quantity  as  to  escape  even  a  careful  examina- 
tion.  The  bulk  of  the  body  consists  usuaUy  of  fibrous  tissue,  in  which  perhaps 
a  small  cartilaginous  nodule  may  be  found,  and  the  cartilage  is  sometimes 
extensively  or  almost  entirely  calcified.  In  other  cases,  however,  they  have 
been  found  cartilaginous  throughout,  aud  in  some  true  bone  forms  a  part  or 
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Corresponding  to  this  altered  position  of  the  pelvis,  a  compensating  curve 
most  be  formed  in  the  lumbar  spine,  and  can  often  be  detected  by  careful 
examination. 

The  pathological  anatomy  of  the  early  stage  of  hip-disease  is  not  easy  to 
determine,  and  it  appears  to  me  probable  that  the  disease  conunences  at  one 
dme  in  the  ends  of  the  bones,  at  another  in  the  synovial  membrane  or  in  the 
ligaments.  On  this  head  I  would  refer  to  the  observations  which  I  have  made 
in  a  work  on  the  '  Surgical  Treatment  of  Children's  Diseases,'  2nd  ed.  pp.  485 
et  seq.,  in  which  I  endeavour  to  prove  that  in  most  cases  the  visible  results  of 
inflammation  are  first  seen  in  or  about  the  ligamentous  capsule  and  the  liga- 
mentmn  teres,  though  some  cases  probably  commence  as  conunon  synovitis, 
and  others  with  low  inflammation  of  the  bones. 

2.  The  second  stage  is  that  of  abscess^  which  is  not,  however,  necessarily  Stage  of 
comiected  with  disease  of  the  bones,  nor  always  situated  in  the  cavity  of  the  ^ 
joint.    Very  frequently  it  is  external  to  the  articulation,  and  the  bones  are 
onaffected.    Examination  under  chloroform  will  settle  this  point  by  revealing 
true  crepitus  when  the  bones  are  diseased,  or  the  grating  sensation  of  rough- 
ened cartilage  when  the  mischief  is  less  deep-seated. 

8.  The  third  stage  is  that  of  real  shortening.^    This  shortening  is  pro-  SUge 
doced  by  caries  and  absorption  of  the  head  and  neck  of  the  femur  and  of  the  Bbortening. 

acetabulum.  The  upper  end 
of  the  femur  is  in  some  cases 
so  disintegrated  that  only  a 
small  irregular  projection  may 
remain  above  the  trochanter, 
and  in  most  cases  the  head  is 
found  to  be  diminished  in  size, 
and  nearer  the  trochanter  than 
natural.  The  acetabulum  is 
often  greatly  enlarged,  and  not 
unfrequently  perforated  by  ul- 
ceration. There  is  abscess, 
which  has  generally  burst  ex- 
ternally, either  in  the  thigh, 
the  pelvis,  or  both.  In  con- 
sequence of  this  change  of 
shape  of  the  bones  there  is 
a    displacement,    commonly 

ft«.  ««.    Dtaloeatlon  of  the  hip  from  dlMSM.    A  prepamtlon,    CaUod  dislocation,  but   which 

^it^^z^^MTT^?l^^  ^~'^'^*  HospitaL-  differ  fronj  dislocation  in  the 

very  important  particular  that 
the  ulcerated  articular  sur&ces  are  not  separated  from  each  other,  but  re- 
main in  mutual  contact,  and  therefore  irritate  each  other.  To  this  rule  there 
&re,  of  course,  exceptions,  in  which  the  head  of  the  femur  has  entirely  quitted 
the  acetabulum ;  but,  as  £eu:  as  I  have  seen,  they  are  very  rare.  In  some  still 
nrer  cases  the  capsule  is  so  stretched  and  the  ligaments  have  so  Dar  yielded 
that  the  head  of  the  bone  will  quit  the  acetabulum  and  return  again  into  it 

'  Other  writers,  following  Ford,  make  a  different  daasification,  viz.  first  stage,  pain,  &e. ; 
Mood  stage,  apparent  lengthening;  third  stage,  shortening.  It  is  extremely  difficult  to 
»»ke  any  division  into  stages  which  is  not  open  to  many  objections  and  liable  to  frequent  ex- 
^HMis.  The  one  in  the  text  seems  to  me  more  practical  and  more  natural  than  Ford's,  as 
rt  fti««  the  surgeon's  mind  on  two  of  the  most  important  events  in  the  disease,  suppuration 
tad  nal  ahoitening. 
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the  loose  body  may  at  length  adhere  in  that  position.  It  will,  of  course,  be 
understood  that  the  movemente  of  the  joint  are  restrained  meanwhile  by  a 
firm  bandage  or  kneecap.  Attempts  have  been  made  to  fix  the  loose  body 
by  driving  a  fine  needle  or  silver  suture  through  it,  but  not,  I  believe,  with 
encouraging  results.  But  in  most  cases,  where  the  joint  is  otherwise  healthy 
and  the  patient  is  obliged  to  use  it,  the  removal  of  the  loose  cartilage  becomes 
necessary,  and  this  is  effected  in  one  of  two  ways.  In  both  the  body  must  be 
securely  held  by  the  surgeon's  left  forefinger  and  thumb  placed  under  it,  or  if 
it  is  very  loose  it  may  be  steadied  by  means  of  a  needle.  Then  in  the  direct 
method  of  extraction  the  surgeon  cuts  down  on  the  loose  substance  and  gently 
squeezes  it  out  of  the  wound,  following  it  with  his  finger  and  thumb,  so  as,  if 
possible,  to  prevent  the  escape  of  synovia  from  the  joint.  And  in  order  that 
the  wound  into  the  joint  may  be  less  direct  it  is  well  to  have  previously  drawn 
the  skin  to  one  side  over  the  loose  cartilage,  so  that  when  the  parts  return  to 
their  proper  position  the  skin-wound  no  longer  corresponds  to  the  opening  in 
the  joint.  In  the  subcutaneoiis  method  (which  is  beUeved  to  be  more  ^e, 
though  the  evidence  on  that  point  is  not  conclusive)  a  tendon-knife  is  passed 
down  to  the  surface  of  the  loose  body  and  a  bed  or  cavity  formed  for  it  in  the 
track  of  the  knife :  an  opening  is  then  made  into  the  capsule  of  the  joint, 
through  which  the  cartilage  can  be  squeezed  into  the  subcutaneous  tissue. 
There  it  is  left,  either  for  life,  or,  if  it  causes  any  inconvenience,  until  the 
opening  in  the  joint  has  long  healed,  when  it  is  cut  down  upon  and  extracted. 
In  some  cases  difficulty  is  experienced  in  squeezing  the  body  out  of  the  joint, 
in  consequence  of  its  being  not  absolutely  loose  but  pedunculated.  An 
interesting  instance  is  reported  by  Sir  W.  McCormac  ('  St.  Thomas's  Hospital 
Beports,'  New  Ser.  vol.  v.  1874)  in  which  he  finally  succeeded  by  vigorous 
pressure  with  his  thumbs  in  rupturing  the  pedicle  and  pushing  the  loose  body 
out — and  the  same  case  also  illustrates  another  point  in  the  surgery  of  loose 
cartilage — viz.  that  the  loose  body  often  diminishes  in  size  when  it  has  been 
squeezed  out  of  the  joint  and  lodged  in  the  cellular  tissue. 

These  operations  are  now  usually  performed  after  the  antiseptic  method, 
as  reconmiended  by  Prof.  Lister,  and  certainly  with  very  remarkable  success. 
Thus  in  a  case  under  Mr.  Haward's  care,  where  he  put  a  lithotomy  scoop 
into  the  joint  in  order  to  extract  a  body  which  was  remarkably  difficult  to 
seize,  and  in  a  remarkable  case  which  occurred  to  myself,  where  there  were 
seven  large  loose  cartilages,  and  where  I  put  my  finger  and  forceps  freely  into 
the  joint  in  order  to  find  and  seize  them,  no  bad  symptoms  whatever  ensued. 
A  still  more  remarkable  case  was  lately  alluded  to  by  Sir  J.  Paget,'  in  which 
Mr.  T.  Smith  removed  more  than  two  hundred  loose  cartilages  from  the 
knee-joint.  In  that  case  however,  as  Mr.  Smith  informs  me,  suppuration 
ensued,  and  the  joint  became  stiff. 

It  is  essential  to  disturb  the  parts  as  little  as  possible,  to  unite  the  skin- 
wound  or  puncture  immediately  and  very  carefully  with  suture  or  strapping, 
to  bandage  the  limb  evenly  from  the  toes,  and  to  fix  it  securely  on  a  well- 
fitting  splint.  The  tendency  to  inflammation  will  thus  be  best  obviated ;  but 
if  the  knee  does  inflame  cold  should  be  at  once  applied ;  and  if  the  inflamma- 
tion increases  and  becomes  violent,  suppuration  is  imminent,  and  the  case 
must  be  treated  accordingly. 

Chronic  Ghronic  rheumatic  arthritis,  arthritis  deformans,  rheumatoid  arthritis, 

rheumatic    osteo-arthritis,  rheumatic  gout,  nodosity  of  the  joints,  is  a  disease  which  has 

arthntiB. 


I  ■ 


BiBdahftwe  Lecture  at  the  College  of  Sorgeons '  in  1882,  p.  7. 
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only  lately  been  accurately  described,  mainly  by  Irish  surgeons — Dr.  Haygarth, 
Dr.  Robert  Adams,  and  Prof.  R.  W.  Smith.  The  tissue  originally  affected 
(if,  indeed,  the  disease  begins  in  any  single  tissue)  is  difficult  to  determine, 
since  we  hardly  ever  see  the  disease  dissected  except  in  an  advanced  stage, 
bat  it  is  conmionly  believed  to  commence  with  injection  of  the  synovial  mem- 
brane,' which  becomes  distended  with  fluid,  its  vascular  fringe-like  processes 
oTer-developed,  the  joint  somewhat  filled  with  fluid,  the  ligaments  distended 
and  inflamed ;  the  burssB  near  the  joint  often  share  in  the  distension  ;  bony 
deposits  form  in  the  ligamentous  capsule,  giving  rise  to  the  formation  of  the 
'  additamentary  bones  *  so  characteristic  of  this  affection ;  the  cartilages 
become  degenerated  and  gradually  disappear;  and  sometimes  portions  of  them 
drop  into  the  joint,  forming  one  kind  of  loose  cartilage.  As  the  cartilage 
disappears  the  articular  surface  of  the  bone  becomes  polished  and  ebumated, 
the  shape  also  of  the  bony  surflBM^  becomes  greatly  changed,  the  cavities  being 
mnch  enlarged,  and  the  articulating  ends  flattened  out  as  if  they  had  been 
partly  melted  and  then  squeezed  out  into  a  kind  of  mushroom-shape. 

There  is  little  or  no  tendency  to  suppuration,  nor  does  ankylosis  ensue, 
though  the  limb  may  be  stiffened  from  the  unnatural  shape  of  the  bones.  In 
the  more  favourable  cases,  however,  just  the  opposite  issue  follows  ;  for  as  the 
joint-surfaces  become  polished  on  each  other  the  movement  becomes  again  free 
and  painless. 

The  chief  symptoms  of  chronic  rheumatic  arthritis  are  wearing  pain  in 
the  part,  alteration  of  its  shape,  and  crackling  on  motion.  This  crackling  is 
«>metimes  so  loud  as  to  be  distinctly  heard  all  over  the  room.  It  is  due  partly 
to  the  rubbing  of  the  joint- surfiBMses  on  each  other  and  partly  to  that  of  the 
additamentary  bones. 

The  treatment  of  this  complaint  when  it  is  folly  established — i.e.  when 
the  shape  of  the  joint-sur&ces  is  much  altered  and  they  are  exposed  and 
crackle  on  each  other — is  never  very  satisfiEMstory.  All  that  can  then  be  done 
i-"^  to  palliate  the  pain  by  opium  if  necessary,  hot  douches,  regulated  pressure 
and  support  to  the  joint.  But  in  the  early  stage  the  general  treatment  of 
rbeunatism  carefully  carried  out,  and  particularly  residence  in  genial  climates, 
and  the  persevering  use  of  hot  springs,  may  do  much  to  avert  the  occurrence 
of  the  more  profound  and  incurable  changes  in  the  bones  and  ligaments. 

In  a  very  few  cases  excision  of  the  affected  joint  has  been  practised.  Thus 
I>r.  Humphry  excised  the  condyle  of  the  jaw,'  and  the  head  of  the  femur 
hag  been  excised  on  account  of  chronic  rheumatic  arthritis  at  an  unusually 
adyanced  age,  and  with  alleged  success.  Such  operations,  however,  can 
^Idom  be  advisable,  since  the  disease  is  a  constitutional  one,  and  therefore 
liable  to  present  itself  anew  in  another  joint ;  nor  is  the  suffering  which  it 
occasions  sufficient,  as  a  rule,  to  justify  so  dangerous  an  operation. 

It  is  now  universally  admitted  that  most  of  the  cases  which  have  been 
pablished  as  '  partial  dislocations,'  especially  of  the  shoulder,  and  as  '  fractures 
^th  ligamentous  union '  of  processes  in  the  neighbourhood  of  joints,  such  as 
the  acromion,  were  really  instances  of  chronic  rheumatic  arthritis  accom- 
panied by  changes  in  the  shape  and  position  of  the  joint-surfaces,  by  erosion 
and  unnatural  adhesion  of  the  tendons  near  the  heads  of  the  bones,  and  by 
the  formation  of  the  additamentary  bones,  which  are  characteristic  of  this 

'  Mr.  Barker,  howerer,  believes  that  the  cartilages  are  in  meet  eases  affected  before  the 
vTBorial  mMnbrane,  ('Syst.  of  Surg/  3rd  ed.  voL  ii.  pp.  344,  6). 
*  '  On  the  Human  Skeleton,'  p.  306. 
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Chronic 
joint  dis- 
ease from 
affections 
of  the 
central 
nervous 
system. 


affection.     (See  Dr.  E.  Adams's  work  on  '  Bheumatic  Oont/  2nd  ed.  pp.  118 
and  sqq. ;  and  his  plate  iii.  figs.  1,  2.) 

A  very  interesting  discovery  has  lately  been  made  by  M.  Charcot,  viz.  that 
a  disease  very  similar  to,  if  not  identical  with,  chronic  rheumatic  arthritis  is 
developed,  not  as  a  consequence  of  rheumatism,  but  from  degeneration  of  the 
centre  from  which  the  joint  is  supplied  with  nervous  influence,  and  especially 
accompanies  locomotor  ataxy.  I  would  refer  the  reader  to  the  section  headed 
*  On  Arthropathies  of  Cerebral  or  Spinal  Origin,'  in  Charcot's  *  Lectures  on 
Diseases  of  the  Nervous  System,'  translated  for  the  New  Syd.  Soc.  The 
specimens  figured  and  described  seem  to  want  the  additamentary  bones 
which  are  so  striking  a  feature  in  rheumatic  arthritis.  Treatment  can  be  only 
palliative. 


Ankylosis. 


Ankylosis,  or  stiffening  of  joints,  is  of  three  kinds.  In  the  first,  which 
is  denominated  the  extra-articular,  it  depends  on  fibrous  adhesions  in  the  soft 
parts  external  to  the  bones,  such  as  take  place  in  limbs  which  have  been  long 
kept  in  constrained  positions,  as  in  the  treatment  of  fracture.  In  the  second, 
or  fibrotis  (false)  ankylosis,  the  joint-surfaces  are  united  by  bands  which  pass 
from  one  articular  cartilage  to  the  otlier,  such  as  have  been  above  described  as 
forming  after  ulceration  of  the  cartilages  or  after  synovitis.  In  the  third,  or 
bony  (true)  ankylosis,  the  articular  cartilages  having  been  removed,  the  bones, 
exposed  and  ulcerated,  unite,  as  in  compound  fracture,  by  granulations,  in 
which  ossification  occurs,  until  at  length  the  whole  becomes  one  solid  mass  of 
bone. 

The  diagnosis  between  bony  and  fibrous  ankylosis  can  usually  be  made 
under  chloroform,  for  in  the  fibrous  ankylosis  some  amount  of  passive  motion 
is  always  possible,  while  in  the  bony  there  is  none.  And  again,  in  bony  anky- 
losis the  muscles  around  the  joint  waste  to  an  extent  which  is  never  seen  in 
the  fibrous.  The  diagnosis  between  the  fibrous  and  the  extra-articular  anky- 
losis can  be  made  in  part  by  the  history,  and  in  part  by  the  result  of  examina- 
tion under  chloroform.  In  fibrous  ankylosis  movement  is  fettered  by  a  definite 
band  or  bands.  It  is,  therefore,  perfectly  unopposed  until  those  bands  are  pat 
on  the  stretch,  when  it  is  abruptly  checked.  In  the  extra-articular  it  is  a 
generally  stiffened  condition  of  all  the  parts  around  which  opposes  motion. 

The  treatment  must  be  determined  partly  by  the  nature  of  the  ankylosis, 
and  partly  by  the  amount  of  inconvenience  which  it  causes.  Extra-articular 
adhesions  can  usually  be  got  rid  of  by  constant  passive  motion,  oiling  the  part, 
gradually  or  abruptly  stretching  it,  or  applying  various  extending  apparatus. 
Many  instantaneous  cures  are  effected  in  this  and  in  fibrous  ankylosis  by  sud- 
den wrenches  which  break  down  the  bands  and  restore  motion  at  once.  Such 
cures  are  often  worked  haphazard  (and  sometimes,  also,  it  must  be  owned, 
with  a  definite  purpose  and  knowledge)  by  quacks  in  cases  neglected  or  given 
up  by  regular  practitioners,  much  to  the  shame  of  the  latter.  Remembering 
the  frequency  of  these  cases,  we  should  be  cautious  of  insisting  too  long  on 
confined  positions  of  joints  in  the  treatment  of  accident  or  disease ;  and 
when  stiffening  has  taken  place,  and  all  inflammatory  symptoms  have  subsided, 
a  careful  examination  under  chloroform  will  often  detect  one  or  more  definite 
bands,  which  can  be  ruptured  and  the  part  at  once  restored  to  its  fonotion, 
gradually  increasing  passive  and  active  motion  being  afterwards  carefiilly  in- 
sisted on. 

In  more  extensive  fibrous  ankylosis  there  will  be  much  more  difficulty  in 
restoring  mobility.    Long  patience  is  required  on  the  surgeon's  part,  and 
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uhqsiiaI  confidence  on  that  of  the  patient,  before  the  desired  end  can  be 
reached,  and  often  the  adhesions  will  re-form  time  after  time.  Still,  even  if 
oltimately  a  stiff  joint  is  left,  at  least  its  position  may  be  improved  and  the 
limb  be  left  useful  instead  of  useless.  Some  caution  is  necessary  in  making 
forcible  extension  in  such  cases  to  avoid  doing  injury  to  neighbouring  parts 
or  fracturing  the  bones  in  childhood,  or  in  adults  when  the  bone  is  weakened 
by  atrophy.  A  useful  precaution  is  to  hold  the  bones  as  near  the  joint  as  may 
be.  and  to  rupture  the  adhesions  by  short  movements  in  the  way  of  flexion 
before  attempting  to  put  the  limb  straight  by  extension  movements.  Again, 
the  tendons,  in  case  of  old  dislocation  or  ankylosis  in  false  positions,  are 
often  80  contracted  as  to  require  division  before  the  case  can  be  successfully 
treated,  and  this  must  always  be  done  some  days  before  the  attempt  at 
extension. 

Bony  ankylosis  is  one  of  the  methods  of  cure  in  joint-disease,  and  it  Sab- 
«liould  not,  therefore,  be  interfered  with,  unless  the  position  in  which  it  has  divSon"^ 
occnrred  renders  the  limb  useless.  In  such  cases  the  simplest  plan  (and  it  bone  for 
is  alflo  the  least  dangerous)  is  to  fracture  the  bone  below  the  joint  and  put  "^  ^  ^^^ 
the  limb  straight ;  but  this  is  seldom  possible  or  safe  except  in  childhood. 
Bony  ankylosis  of  the  hip  has  lately  been  treated  very  extensively  by  sub- 
cataneons  section  of  the  femur.  This  operation  was  introduced  into  practice 
hy  Langenbeck  and  Gross  *  for  the  cure  of  angular  ankylosis  of  the  knee, 
but  the  operation  on  the  hip  was  devised  by  Mr.  W.  Adams.  A  small  in- 
^non  is  made  with  a  long  narrow  knife  across  the  portion  of  the  bone  to 
be  divided — a  narrow  saw  is  introduced,  and  the  neck  of  the  bone  sawn 
tintil  it  will  give  way  and  allow  the  limb  to  be  put  straight :  or  the  bone  is 
^ded  with  a  chisel  and  mallet.  The  entrance  of  air  is  to  be  as  much  as 
possible  avoided.  In  many  cases  the  operation  has  been  very  successful,  and 
in  some  the  motions  of  the  limb  have  been  to  a  certain  extent  at  least  pre- 
wired.' Some  cases,  however,  have  proved  fatal  from  pyaBmia  or  protracted 
^ppnration.  The  difficulty  lies  in  the  selection  of  suitable  cases.  In  many 
^  those  successfully  operated  on,  it  seems  quite  possible  that  equally  good 
^m[is  could  have  been  obtained  by  forcible  extension,  since  the  ankylosis 
VAS  not  bony.'  In  many  of  the  cases  which  really  require  any  such  opera- 
tion~i.e.  where  the  change  in  the  relative  position  of  the  bones  is  consider- 

'  Luf^enbeek's  and  Grosa'aopentiona  on  the  knee  are  referred  to  in  the  '  New  Syd.  Soc.'h 

^p'vpect/  1867-68,  p.  256.    Langenbeck^s,  Gu^rin's,  and  other  surgeons'  Ubours  in  this 

^^'atioD  will  be  found  summarised  in  Mr.  Adams's  Pamphlet  on  *  Subcutaneous  Division  of 

'^  Neck  of  the  Thigh-bone/  1871.     See  also  Dr.  Little's  article  on  *  Osteotomy '  in  *  Syst.  of 

^vz.'  3rd  ed.  toL  iii. 

'  "W  a  paper  by  Mr.  Adams,  'Med.-Chir.  Trans.'  vol.  Ix.  p.  1.  In  the  table  appended 
' '  ^bis  paper.  Mr.  Adams  has  omitted  a  case  operated  on  by  myself  with  a  fatal  result, 
'*^aH  the  operation  was  not  truly  subeutaneoua.  I  contend,  however,  that  many  of  the 
''"vvfol  operations  were  in  no  sense  subeutaneoua.  See  also  papers  by  Mr.  Brodhurst  and 
*'  fVrft,  in  •  Clin.  8oc  Trans.'  vol  x. 

'  A  lad  WM  un<ler  my  care  once  in  whom  the  hip  was  ankylosed  after  gonorrhoeal 

^'■"umtim,  in  s  very  awkward  posture,  so  as  to  be  perfectly  useless.    The  short  time  which 

«J  rlspeed  (not  much  over  half  a  year)  since  the  attack  made  it  difficult  to  believe  that  the 

■&^jkjiis  was  bony,  yet  attempts  at  passive  motion  under  annsthesia  repeated  on   two 

'^vioM  gave  no  result.    It  was  determined  to  make  a  more  forcible  attempt  with  the 

o»i«taQee  of  my  colleagues,  and,  if  this  failed,  to  divide  the  neck  of  the  bone.    The  attempt 

-'^'iM  at  first  quite  nugatory,  and  I  was  just  selecting  my  instruments,  when  on  a  still  more 

^  ^^-.rrjQB  cflort  by  some  of  thoae  who  were  assisting  me  a  slight  crack  was  perceived;  we 

"'T^t/Tf  pewevered  in  our  efforts,  and  soon  restored  the  bone  to  its  proper  position  with 

<' "-  drtmble  mobility.    I  believe  that  in  many  of  the  published  caaea  the  same  might  have 

fro  done. 
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able — there  is  often  a  very  large  deposit  of  bone  aroond  the  old  joint,  and  the 
shape  and  size  of  the  ankylosed  articular  ends  have  been  much  altered.  It 
may,  therefore,  be  impossible  in  such  cases  to  execute  any  section  really 
deserving  of  the  title  subcutaneous,  and  the  operation  approaches  in  gravity 
and  in  extent  to  that  of  excision,  and  is  liable,  like  excision,  to  be  followed 
by  renewed  disease  in  the  divided  surfaces,  by  exhausting  suppuration  or  by 
pyaemia. 

I  have  no  doubt,  however,  as  to  the  applicability  of  the  operation  in  cases 
where  the  ankylosis,  being  bony  and  in  a  vicious  position,  is  not  accompanied 
by  great  shortening  of  the  neck  of  the  bone,  or  any  evidence  of  new  bony 
deposit  around.  In  such  cases,  if  it  be  necessary  to  perform  any  operation, 
that  devised  by  Mr.  Gant  is  to  be  preferred — viz,  to  divide  the  femur  just 
below  the  small  trochanter,  either  with  the  saw  or  chisel.  It  need  hardly  be 
said  that  the  earlier  in  life  these  operations  are  done,  the  more  likelihood 
there  is  of  success. 

HTstericai  Neuralgia  and  hysterical  affections  of  joints,  though  they  are  not  identical, 
rSiic^iSreo-  y®*  *'"®  ^^'"^  ^  separate  from  each  other  in  practice.  They  are  both  charac- 
tions.  terised  by  pain  which  is  out  of  all  proportion  to  the  evidence  of  actual  change 

of  structure,  though  there  is  in  some  cases  some  amount  of  swelling  or  puffineas 
around  the  joint,  testifying  to  the  presence  of  a  certain  degree  of  increased 
vascular  action,  which,  however,  is  rather  the  consequence  than  the  cause  of 
the  pain.  In  many  cases  this  neuralgic  affection  is  only  one  of  the  symptoms 
of  general  hysteria  as  testified  by  the  other  ordinary  phenomena  of  that  state, 
but  in  other  cases  there  is  no  such  general  affection.  True  neuralgia  is 
periodic,  and  is  usually  connected  with  some  disturbance  of  general  health  or 
digestion.  It  must  be  treated,  as  in  other  parts,  by  antiperiodics,  as  quinine, 
arsenic,  or  hydrochlorate  of  ammonia  in  full  doses,  and  especially  by  attention 
to  the  general  health  and  the  condition  of  the  bowels,  and  by  free  exercise  of 
the  part. 

The  distinction  between  hysterical  affection  of  a  joint  and  organic  disease 
is  made  chiefly  by  noticing  the  disproportion  between  the  pain  and  the  evidence 
of  local  lesions,^  by  the  varying  and  inconsistent  nature  of  the  symptoms,  and 
by  examination  under  chloroform,  which  is  often  perfectly  decisive,  as  it  is 
also  in  voluntary  imposition.  It  is  strange  in  these  cases  to  see  how  motion, 
which  has  seemed  almost  impossible  while  the  patient  was  conscious,  becomes 
at  once  completely  natural  when  amesthesia  is  obtained,  and  the  perfectly 
smooth  and  natural  condition  of  the  articular  surfaces  testifies  to  the  absence 
of  all  serious  disease. 

The  diagnosis  is,  however,  most  difiScult  in  practice,  though  its  principles 
when  stated  in  the  above  summary  manner  appear  to  be  easy.  A  carefdl 
perusal  of  Sir  J.  Paget's  lectures  on  this  topic  will  show  that  there  is  no 
symptom  of  organic  disease  of  a  joint  which  may  not  be  imitated  by '  nervous 
mimicry  *  as  he  calls  it — the  lameness,  the  permanent  loss  of  use,  complete 
stiffness,  wearing  pain,  even  wasting  of  the  muscles  around  the  joint :  *  and 

*  Sir  J.  Paget  dwells  esi)ecially  on  the  importance  of  the  local  temperatare.  In  infla  n- 
matory  aifections,  as  synovitis,  the  heat  of  the  joint  is  perceptibly  increased,  as  felt  by  the 
hand  laid  over  it,  and  this  in  not  the  case  in  nervous  disorders.  This  test,  however,  is  only 
applicable  to  the  superficial  joints. — Paget's  *  Clinical  Lectures,*  p.  216. 

<  Not,  however,  the  acute  atrophy  of  serious  disease.  Mr.  Barker  remarks  on  this  h«ad« 
*  That  rapid  loss  of  tissue  observed  alK)ut  a  joint  truly  diseased  is  never  seen  hers.  Diseaaa 
(if  the  other  limb  be  still  used)  may  produce  leanness  on  the  painful  side,  as  compared  witli 
the  opposite ;  prolonged  and  firm  bandaging  may  do  the  same,  or  the  wearing  of  elastic  cover- 
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the  matter  becomes  still  farther  complicated  when  we  reflect  that  on  the  one 
hand  a  patient  most  obviously  hysterical  may,  nevertheless,  have  articular 
disease,  and  that  on  the  other  a  patient  may  be  sufifering  from  nervous  disease 
who  displays  no  trace  whatever  of  hysteria.  Hence  Sir  J.  Paget  dwells 
forcibly  on  the  necessity  of  commencing  the  investigation  of  the  case  with 
the  local  symptoms  and  appearances,  and  giving  to  the  latter  far  greater 
weight  in  diagnosis  than  to  the  general  aspect  and  history  of  the  patient. 
But  it  is  wise  not  to  be  in  a  hurry,  and  only  to  form  and  announce  a  positive 
opinion  after  careful  and  repeated  examination  and  observation. 
The  treatment  of  these  affections  is  spoken  of  on  p.  871. 

The  above  observations  on  the  general  pathology  of  joint-diseases  are 
intended  to  be  applicable  to  aU  joints  in  the  body,  though  they  are  chiefly 
drawn  from  the  phenomena  of  the  diseases  of  the  knee.  We  must  now  speak 
more  particularly,  though  very  shortly,  of  the  diseases  of  some  of  the  other 
joints. 

The  disease  of  the  hip  {Morbus  Coxarius),  which  is  so  common  in  the  poor  Disease  of 
weakly  children  of  our  large  cities,  and  which  is  seen  occasionaUy  also  in  ^^^  **"?• 
children  who  are  more  fortunately  circumstanced,  is  often  denominated 
strumous  disease.  But  I  should  like  (in  accordance  with  the  observations 
made  above,  p.  456),  to  commence  its  description  by  protesting  against  the  use 
of  a  term  which  includes  a  theory  that  is  not  only  improved,  but,  as  I  contend, 
disproved  by  the  result  of  numerous  cases.  It  would  indeed  be  absurd  to  deny 
that  strumous  children  often  suffer  from  hip-disease,  that  hip-disease  is  often 
associated  with  pulmonary  consumption  in  the  family  or  in  the  person  affected, 
or  that  it  is  sometimes,  though  more  rarely,  accompanied  by  other  stnmaous 
or  scrofulous  affections.  But  I  think  it  would  be  an  equally  gross  error  to 
deny  that  it  often  occurs,  just  as  disease  of  any  other  joint  does,  from  local 
injury  or  exposure  to  cold ;  that  it  is  susceptible  of  complete  cure,  without 
any  constitutional  affection  being  left  behind  it,  or  any  tendency  to  disease  in 
any  other  part  of  the  body  ;  and  that  at  even  the  most  advanced  stage  it  may 
in  appropriate  cases  be  extirpated  by  surgical  operation  with  just  the  same 
prospect  of  definite  cure  as  after  excision  of  any  other  joint.  In  fact,  each 
case  must  be  judged  on  its  own  merits — there  are  strumous  cases  of  morbus 
coxarios  and  cases  not  strumous,  and  their  successful  treatment  depends  in  a 
great  measure  on  then:  diagnosis. 

The  symptoms  of  disease  of  the  hip  are  generally  divided  into  three  stages : 
1.  The  first,  or  inflammatory  stage,  is  characterised  by  starting  pain  at  Stage  of 
night,  by  pain  in  the  knee,  limping,  and  wasting  of  the  muscles.  Sometimes  jj^*"™*" 
one  of  these  symptoms,  sometimes  another,  is  the  first  which  is  noticed. 
Perhaps  of  all  other  symptoms  the  loss  of  motion  of  the  joint  is  that  which  is 
most  convincing.  On  laying  the  child  down  and  rotating*  or  flexing  first  the 
sound  and  then  the  affected  limb,  the  contrast  between  the  easy  and  even 
movement  of  the  former  and  the  stiff,  painful,  imperfect  motion  of  the  latter  is 
very  striking.  There  is  occasionally,  but  not  often,  some  fulness  of  the  hip, 
as  if  from  effusion  into  the  capsule  of  the  joint,  and  some  heat  of  the  parts.  In 
some  cases  fulness  and  possibly  tenderness  to  pressure  may  be  made  out  around 

iDgn:  bat  the  Iooh  of  bulk  is  usually  trifling,  and  in  clear  contrast  to  what  might  be 
expected  were  disease  present  in  a  degree  equal  to  the  patient's  belief,  or  in  correspondence 
to  other  symptoms.' — *  Syst.  of  Surg.'  3rd  ed.  toI.  ii.  p.  363. 

*  Both  forms  of  movement  must  be  tested,  and  carefully  compared.     In  Mr.  Marsh's 
opinion,  'rotation  is  a  better  test  of  the  state  of  the  joint  than  flexion  or  extension.' 
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the  trochanter  major.  The  limb  very  commonly  appears  to  be  lengthened,  but 
this  is  found  on  measurement  to  be  only  apparent,  and  dependent  on  the  posi- 
tion of  the  pelvis,  which  is  adducted — tiiat  is,  drawn  down  on  the  affected  side 
— so  that  the  spine  of  the  ilium  is  lower  on  that  than  on  the  sound  side.  The 
opposite  side  of  the  pelvis,  however,  is  offcen  dropped,  and  the  affected  limb 
is  apparently  shortened,  though  no  real  change  in  its  length  has  taken  place. ^ 

*  What  the  cause  of  the  various  phenomena  of  hip-disease  may  be  is  not  easy  to  determine. 
The  wasting  of  the  muscles  is  a  most  striking  phenomenon,  and  is  present  often  to  a  con- 
siderable extent  before  the  diagnosis  of  hip-disease  has  been  formed  ;  though  not,  therefore, 
before  the  disease  has  commenced  (see  Nunn,  in  '  Path.  Trans.'  vol.  xviii.  p.  217) ;  and  it 
affects,  as  Mr.  Nunn  has  pointed  out,  not  the  muscles  of  the  hip  only — though  chiefly  these 
— but  also  the  whole  limb.     Sir  J.  Paget  ('  Clin.  Lectures/  p.  208)  has  called  attention  to 
the  great  extent  of  wasting  which  goes  on  in  these  and  other  acute  diseases  of  the  joints, 
and  has  shown  that  it  is  too  rapid  to  be  accounted  for  entirely  by  disuse ;  though  disuse,  of 
course,  plays  a  part  in  it.     The  causes  also  of  the  apparent  lengthening  and  shortening 
of  the  limb  are  the  subjects  of  much  difference  of  opinion.     It  is  clear  that  the  lengthening 
depends  on  position  only.     The  two  main  theories  which  are  now  adduced  as  reasons  for  thisi 
position  are  that  of  MM.  Martin  and  Collineau,  which  refers  it  to  the  disposition  of  the 
fibres  of  the  capsule,  and  that  of  Mr.  Barwell,  which  attributes  it  solely  to  a  contracted  con- 
dition  of  the  abductor  muscles  of  the  thigh.     In  the  view  of  the  French  authors  there  are 
different  kinds  of  hip-disease,  and  that  kind  which  commences  in  inflammation  of  the  articular 
capsule  (*  capsular  coxalgia,'  as  they  style  it)  is  accompanied  at  first  by  a  relaxed  condition  uf 
the  capsular  ligament,  which  produces  abduction  and  rotation  outwards,  or  rather  necessarily 
involves  that  position,  in  consequence  of  the  anatomical  disposition  of  the  fibres  of  the 
capsule,  and  the  muscles  accordingly  place  the  limb  in  abduction.    This  position  of  the  femur 
induces,  secondarily,  an  adducted  position,  or  dropping,  of  the  pelvis  in  order  to  maintain 
equilibrium  in  the  erect  position.     After  a  time  the  inflammatory  elongation  of  the  capsule 
is  succeeded  by  induration  and  contraction,  involving  a  change  from  the  elongated  to  the 
apparently  shortened  condition  of  the  limb.     Thus  are  explained  the  many  cases  in  which 
elongation  is  the  primary,  and  shortening  the  secondary  symptom.    Shortening  adduction 
and  rotation  inwards  of  the  femur  are  also  produced,  according  to  these  authors,  by  an  in- 
flamed condition  of  the  acetabulum  and  head  of  the  femur,  and  by  the  muscular  contractions 
provoked  by  such  inflammation.     This  species  of  hip-disease  ('  coxalgic  osteitis')  may  occur 
either  primarily  (and  thus  are  explained  those  cases  in  which  shortening  occurs  without 
previous  elongation),  or  it  may  follow  on  the  '  capsular  coxalgia,'  which  produces  elongation. 
The  real  shortening  everybody  allows  to  be  produced  by  changes  in  the  size  and  relation  of 
the  acetabulum  and  upper  end  of  the  femur.     Mr.  Barwell  attributes  the  lengthening  to  a 
spasmodic  condition  of  the  abductor  muscles,  which  he  says  alvrays  accompanies  the  distension 
of  the  capsule ;  and  he  appears  to  believe  that  such  distension  is  always  relieved  by  the 
bursting  of  the  capsule  before  the  second  stage — that  of  adduction  or  shortening — comes  on. 
If  I  have  rightly  understood  Mr.  Barwell's  theory,  it  hardly  explains  those  cases  in  which 
shortening  is  not  preceded  by  elongation,  nor  those  more  numerous  cases  in  which  therv  is 
decidedly  no  trace  of  any  such  perforation  of  the  capsule  as  Mr.  Barwell  speaks  of.     But 
both  theories  agree  in  this,  that  they  refer  both  positions  to  the  preponderating  and  spasmodic 
action  of  certain  sets  of  muscles ;  and  without  professing  myself  satisfied  as  to  the  oorreetness 
of  the  details  of  either  theory,  I  fully  agree  in  the  main  pnictical  inference  to  which  tbej 
point,  viz.  that  the  early  symptoms  of  hip-disease  are  in  a  great  measure  muscular,  and  ttn 
only  be  treated  successfully  by  measures  directed  to  the  relief  of  muscular  contraction,  i.e.  by 
mechanical  extension. — Holmes's  '  Surgical  Treatment  of  Children's  Diseases,'  p.  443.     Mr. 
Marsh  observes  that  although  flexion  and  alxluction,  often  combined  with  slight  external 
rotation,  is  the  ilsuhI  position  of  the  limb  in  the  early  stages  of  the  disease,  yet  any  set  of 
muscles  around  the  joint  may  l>e  in  this  condition  of  reflex  irritation,  and  he  gives  an  instance 
in  which  the  limb  whs  hyper-extended. — '  Brit.  Med.  Journ.'  July  14,  1877.     Mr.  E.  Owen, 
in  an  interesting  pii{)er  in  the  'Brit.  Med.  Journ.'  Dec.  14,  1878  (p.  873),  takes  a  slightly 
different  view  of  the  matter,  attributing  the  abduction  and  flexion  of  the  limb  in  a  grreit 
measure  to  the  di-^tension  of  the  capsule  with  fluid,  the  effect  of  which  he  shows  by  an 
ingenious  experiment  on  the  dead  subject.     The  same  view  is  adopted  by  Mr.  Barker. — *  Syst. 
of  Surg.'  3rd  ed.  vol.  ii.  p.  364.     But  the  difficulty  in  believing  that  the  position  of  the 
limb  in  hip-disease  is  due  solely  to  the  dintension  of  the  capsule,  lies  in  the  fact  that  in  very 
many  C}i.«H;>  (I  think  in  the  gniat  majority)  there  is  no  trace  of  any  such  distension.     Be«*idi<et« 
the  distendiMl  state  of  the  cip^ule  would  only  account  for  one  position  of  the  limb,  while  in 
hip-ilisease,  although  that  {)osition  is  the  most  common,  many  other  po>itionsare  occasionally 
found. 
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Corresponding  to  this  altered  poeitioc  of  the  pelvis,  a  compeosating  curve 
most  be  formed  in  the  lumbar  epine,  and  can  often  be  detected  by  careful 
examination . 

The  pathological  anatomy  of  the  early  stage  of  hip-disease  is  not  easy  to 
determine,  and  it  appears  to  me  probable  that  the  disease  commences  at  one 
time  in  the  ends  of  the  bones,  at  another  in  the  synovial  membrane  or  in  the 
ligaments.  On  this  bead  I  would  refer  to  the  observations  which  I  have  made 
in  a  work  on  the  '  Surgical  Treatment  of  Children's  Diseases,'  2nd  ed.  pp.  i&S 
et  seq. ,  in  which  I  endeavour  to  prove  that  in  most  coses  the  visible  results  of 
inflammation  are  first  seen  in  or  about  the  ligamentous  capsule  and  the  liga- 
mentnm  teres,  though  some  cases  probably  commence  as  common  synovitis, 
and  others  with  low  inflammation  of  the  bones. 

2.  The  second  stage  is  that  of  abscess,  which  is  not,  however,  necessarily  SUge  of 
connected  with  disease  of  the  bones,  nor  always  situated  in  the  cavity  of  the  ' 
joint.     Very  frequently  it  is  external  to  the  articulation,  and  the  bones  are 
unafiected.     Examination  under  chloroform  will  settle  this  point  by  revealing 
tnie  crepitus  when  the  bones  are  diseased,  or  the  grating  sensation  of  rough- 
ened cartilage  when  the  mischief  is  less  deep-seated. 

S.  The  third  stage  is  that  of  real  shortening.^    This  shortening  is  pro-  stai^ii 
dnced  by  caries  and  absorption  of  the  head  and  neck  of  the  femur  and  of  the  ^.^^ng. 
acetabulum.     The  upper  end 
j^        .  -^^  of  the  femur  is  in  some  cases 

so  disintegrated  that  only  a 
small  irregular  projection  may 
remain  above  the  trochanter, 
and  in  most  cases  the  head  is 
found  to  be  diminished  in  size, 
and  nearer  the  trochanter  than 
natural.  The  acetabulum  is 
often  greatly  enlarged,  and  not 
nnfreqnently  perforated  by  ul- 
ceration. There  is  abscess, 
which  has  generally  burst  ex- 
ternally, either  in  the  thigh, 
the  pelvis,  or  both.  In  con- 
sequence of  this  change  of 
shape  of  the  bones  there  is 
a  displacement,  commonly 
,  called  dislocation,  but  which 
'  differs  from  dislocation  in  the 
very  important  particular  that 
the  ulcerated  articular  surfaces  are  not  separated  from  each  other,  but  re- 
main in  mutual  contact,  and  therefore  irritate  each  other.  To  this  rule  there 
are,  of  course,  exceptions,  in  which  the  head  of  the  femur  has  entirely  quitted 
the  acetabulum ;  but,  as  far  as  I  have  seen,  they  are  very  rare.  In  some  still 
rarer  eases  the  capsule  is  so  stretched  and  the  ligaments  have  so  far  yielded 
that  the  head  of  the  bone  will  quit  the  acetabulum  and  return  again  into  it 
■  Other  vritan,  following  Ford,  mafco  a  diffarent  claoaiflcatlon,  viz.  first  stHffe.  pain,  &c. ; 
Kcood  Msge,  Apparent  lengtheaini: ;  third  (rtoga,  «horI«Di[ig.  It  U  eilremely  difficult  to 
nwks  any  diTision  into  itfiges  -which  is  not  open  tn  dibdj  objections  and  liablu  to  freque 
enption*.    Tho  one  id  the  t  .    .       _ 

it  flloi  the  sargeon'a  mind  o 
■od  n>l  Bhorteiiing. 


^;- 


Boise'a  Uotpital.— 


n  two  of  the  ; 


n  the  diacoM.',  suppiuiition 
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on  manipolation  with  perfect  eaee.  I  have  referred  to  such  a  case  in  the 
work  above  quoted  (p.  4S8),  in  which  the  patient  had  not  suffered  &om  any 
congenital  affection,  where  there  had  been  no  formation  of  matter  and  there 
was  no  grating  of  tlie  bones  on  each  other.  But  by  very  slight  manipulation 
the  head  of  the  femur  could  be  dislocated  on  to  the  dorsum  ilii,  as  proved 
by  the  sensation  of  the  head  slipping  out  of  the  socket,  which  could  be 
plainly  perceived ;  and  the  characteristic  shortening  of  the  limb  was  then 
immediately  produced,  and  the  bone  could  be  felt  on  the  dorsum  ilii.  It 
was  equally  easy  to  reduce 
the  bone  into  its  natural  posi- 
tion. So-called  dislocation 
from  disease  can  always  be 
diagnosed  by  measuring  the 
length  of  the  limb,  and  ob- 
serving the  position  of  the 
trochanter,  which  is  elevated 
above  the  natural  level.  The 
readiest  way  of  ascertaining 
this  is  by  what  is  called 
'  N^laton's  test.'  If  a  string 
is  stretched  from  the  anterior 
superior  spinous  process  to 
the  tuberosity  of  the  ischium 
on  the  sound  side  it  will  be 
seen  that  the  trochanter  ia 
entirely  below  it,  or  possibly 
the  upper  border  of  the  tro- 
chanter just  touches  the  string. 
On  the  affected  side  the  tro- 
chanter rises  above  this  line 
to  an  extent  proportioned  to 
the  destruction  of  the  neck 
of  the  femur.  Or,  if  the  sur- 
geon prefers  it,  he  may  use 
Mr.  Bryant's  or  Mr.  Morris's 
method  of  measurement  (see  _ 
p.  274). 

The  diagnosis  of  hip-joint 
disease  is  not  always  easy,  at 
least  many  mistakes  are  com-  f,g. 
mitted.  Excluding  hysterical  [j 
or  neuralgic  affection,  the  "^ 
diagnosis  of  which  ttom  or-  <>>> 
gauic  disease  must  rest  on      m 

the  same  principles  in  this  >^"  =r«- "■ '-"^- »™  «•  ™  "^  p- -«■ 
as  in  other  joints,  the  affections  nsually  confounded  with  morbus  cosarios 
are  congenital  dislocation,  disease  of  the  knee,  psoas  abscess,  caries  of  the 
pelvis,  disease  of  the  bursa  beneath  the  psoas  muscle,  and  infantile  paralysis 
affecting  tlie  muscles  of  the  buttock.  The  best  toet  is  tlie  loss  of  motion  in 
the  affected  limb.  For  in  every  one  of  the  affections  above  enumerated  the 
suspected  limb  can  be  moved  easily  and  painlessly.  This  is  the  case  even  iu 
those  which  are  accompanied  by  inffammation,  if  care  be  taken  to  relax  and 


^■r..m 
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steady  the  parts  which  are  inflamed.    But  some  special  diagnostic  symptoms 
must  he  added.     In  congenital  dislocation  there  is  limping,  possibly  wasting  Congenital 
of  the  muscles,  and  when  the  child  stands  on  the  limb  there  is  shortening.     "  oc**»o'i- 
But  he  moves  quite  readily  and  actively,  though  with  an  awkward  waddle ; 
the  length  of  the  limb  can  generally  be  restored  by  traction,  and  there  is  no 
pain  on  passive  motion.     In  disease  of  the  knee  there  is  pain  in  the  knee,  as 
there  is  also  in  disease  of  the  hip ;  but  careful  examination  will  show  the 
thickening  and  increased  heat  of  the  parts  forming  the  knee-joint,  the  stiff- 
ness on  attempts  at  passive  motion,  and  the  other  symptoms  of  disease  of  the 
knee.     I  may  just  remark  in  passing  that  disease  of  the  knee  and  hip  may 
co*exist,  so  that  the  proof  of  disease  of  the  knee  is  no  actual  disproof  of  hip- 
disease.     In  psoas  abscess,  or  in  abscess  of  the  iliac  fossa  or  buttock  from 
disease  of  the  pelvis,  there  are  the  characteristic  symptoms  of  disease  of 
the  spine  or  pelvis  superadded  to  the  freedom  of  motion  of  the  hip.     In 
some  cases  abscess  in  the  iliac  fossa  unconnected  with  disease  of  the  bones 
las  from  perityphlitis)  ^  has  been  confounded  with  disease  of  the  hip,  from 
the  lameness  and  flexion  of  the  hmb  caused  by  the  formation  of  the  abscess. 
But  the  special  symptoms  of  hip-disease  are  absent,  and  a  careful  examina- 
tion will  easily  detect  the  difference.   Disease  of  the  bursa  of  the  psoas  is  a  rare 
affection.    It  may  be  known  by  the  pain  which  is  produced  in  the  tumour  on  Eniai^ 
extending  the  muscle,  and  the  relief  of  symptoms  and  freedom  of  movement  on  pj^®^ 
its  relaxation,  and  by  the  presence  of  a  resisting  and  elastic  if  not  fluctuating 
tumour,  of  perfectly  defined  shape  and  size,  in  the  immediate  neighbourhood 
of  the  hip.     Passive  motion  of  the  joint  is  free  and  painless,  except  when 
it  causes  pressure  on  this  tumour.    Infantile  paralysis,  when  confined  to  the  infantile 
muscles  around  the  hip  (which  is  rare),  sometimes  gives  rise  to  mistake  on  a  P"'^y"*«- 
careless  examination,  but  the  painful  symptoms  of  hip-disease  are  absent, 
and  there  is  no  obstacle  to  passive  motion,  while  active  motion,  if  any  power 
is  left,  though  limited,  is  painless. 

The  treatment  in  the  earlier  stages  of  hip-disease  consists  mainly  in  rest  Treatment. 
and  attention  to  the  general  health.  If  the  limb  has  been  drawn  into  an  un- 
natural position  it  must  be  put  straight  under  chloroform,  which  is  always 
perfectly  easy  in  the  early  stages,  and  extension  must  be  apphed  either  by 
a  long  splint  or  by  a  weight  suspended  from  a  pulley  at  the  foot  of  the  bed,^ 
which  is  fax  better  in  children,  since  the  long  splint  irritates  them  and  is 
constantly  displaced.  The  weight  must  be  proportioned  to  the  age  of  the 
child — 8-^  lbs.  for  a  young  child,  and  7-10  lbs.  for  one  approaching  puberty, 
may  be  taken  as  a  rough  average,  but  this  must  be  ascertained  by  experi- 
ment.' Its  traction  seems  to  prevent  the  mutual  contact  of  the  inflamed 
surfaces,  and  the  consequent  muscular  spasms  which  are  so  painful  a  feature 
of  the  disease.  Mr.  Marsh  has  recently  suggested  another  way  of  using 
weight-extension,  so  as  gradually  to  restore  the  limb  to  its  proper  position, 
and  avoid  the  danger  which  he  believes  to  be  incident  to  forcible  replacement 
of  the  parts  under  anaesthesia.  He  directs  that  the  knee  shall  be  gently 
straightened,  and  then  that  the  affected  limb  shall  be  brought  into  such  a 
position  as  entirely  to  correct  aU  curvature  or  inclination  of  the  lumbar  spine. 

*  i5ee  Gibney  on  '  Perityphlitis  in  Children,'  *  Am.  Journ.  Med.  Sci.'  Jan.  1881. 

*  A  diagram  of  extension  by  means  of  the  weight  will  be  found  on  page  283. 

*  I  do  not  see  any  object  in  using  more  force  than  is  necessary  to  prevent  pain  and  ensure 
the  complete  repose  of  the  parts.  American  surgeons  use  Tery  much  greater  extension  than 
that  suggested  in  the  text.  In  a  case  published  by  Dr.  Taylor  of  New  York,  in  a  child  aged 
thirteen,  besides  an  extending  apparatus  calculated  to  exercise  a  traction  equal  to  100  lbs.,  a 
weight  of  60  lbs.  was  applied  to  the  foot. — See  '  London  Med.  Record,'  July  1876. 
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Splints  for 

ooDsUnt 

extennon. 
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splint. 


Marsh's 
deitcription 
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splint. 


The  affected  hip  being  thus  put  into  its  real  position  (as  contradistinguished 
from  the  apparent  position — the  one  which  the  child  assumes  in  order  to 
stand  or  limp),  which  is  usually  one  of  flexion  and  abduction  (see  page 
470),  the  weight  and  pulley  are  to  be  applied  in  the  line  of  the  limb,  which 
is  to  be  supported  on  a  frame  for  the  purpose,  and  the  pulley  elevated  to  any 
height  necessary;  or  the  weight  in  cases  of  adduction  may  be  apphed  at 
several  points  of  the  limbs  by  pulleys  hanging  over  the  side  of  the  bed. 
Diagrams  of  various  methods  of  so  applying  extension  will  be  found  in 
Mr.  Marshes  lectures,  *  Brit.  Med.  Joum.'  July  28,  1877.  As  the  muscular 
irritation  subsides,  the  direction  of  the  extension  is  insensibly  altered  till 
the  limb  is  put  straight.  In  cases  where  the  inflammatory  symptoms 
are  unusually  severe,  leeches  may  be  applied  in  the  groin,  and  where  there 
is  much  pain  blisters  or  the  light  application  of  the  actual  cautery  in  the 
neighbourhood  of  the  joint  are  often  of  service.  But  prolonged  rest  in  bed 
is  the  main  agent  in  the  cure  of  the  disease,  and  this  confinement  to  bed, 
far  from  being  deleterious,  is  generally  attended  with  considerable  improve- 
ment in  the  general  health.  In  summer  weather,  if  the  patient's  circum- 
stances admit  of  it,  his  bed  should  be  placed  on  a  wheeled  couch  without 
disturbing  him,  and  he  should  enjoy  the  fresh  air ;  but  so  long  as  there  is 
any  tenderness  of  the  parts  on  motion  no  disturbance  of  the  hip  should  be 
permitted.  How  long  that  may  be  it  is  very  hard  to  say.  I  have  known 
cases  treated  early  recover  after  less  than  half  a  year's  rest,  while  more 
obstinate  cases  will  require  several  years ;  but  when  taken  in  the  earliest 
stage  of  the  complaint  hip-disease  is  often  curable  most  completely,  with  no 
loss  of  motion,  no  change  of  shape  of  the  parts,  and  no  defect  of  health ;  and 
this  forms  a  powerful  motive  for  recognising  the  earhest  symptoms  of  the 
affection.  Those  symptoms  are  often  very  insidious ;  there  is  little  or  no 
tangible  pain,  the  child  is  often  beheved  to  suffer  only  from  '  growing  pains,* 
and  the  limping  may  not  be  constantly  noticed  ;  but  the  stiffness  of  the  joint 
on  passive  motion,  and  the  pain  which  is  produced  by  attempts  to  move  the 
thigh,  especially  in  the  sense  of  abduction,*  are  symptoms  which  careful  ex- 
amination can  hardly  fail  to  verify  at  any  period  at  which  the  disease  can 
be  diagnosed. 

American  surgeons  profess  to  treat  cases  of  hip-disease  from  the  first,  or 
after  a  very  brief  period,  without  confinement  to  bed,  the  limb  being  put  up 
in  a  splint,  which  makes  constant  extension  by  means  of  a  screw  and  ratchet 
while  the  child  moves  about.'  The  only  apparatus  of  this  sort  of  which  I  have 
had  any  experience  is  Sayre's,  and  I  cannot  say  that  the  experience  has  been 
satisfactory.  Though  when  first  applied  it  seems  to  answer  well,  yet  after  a 
short  time  it  gets  displaced  and  allows  passive  and  active  movement  of  the 
joint,  and  I  have  sometimes  thought  that  the  progress  of  the  disease  was  dis- 
tinctly traceable  to  its  use.  Many  other  surgeons  speak  in  the  same  terms 
of  this  treatment. 

When  the  patient  is  able  to  leave  his  bed,  the  splint  invented  by  Mr. 
Thomas,  of  Liverpool,  has  been  found  very  useful,  and  I  am  told  by  Mr.  Marsh 
that  the  employment  of  tliis  splint  at  the  Hospital  for  Hip-disease  has  materially 
shortened  the  average  period  of  confinement  to  bed.  Mr.  Marsh  thus  describes 
and  figures  it.  '  The  object  is  to  keep  the  joint  completely  fixed  while  the 
patient  is  allowed  to  walk  about  on  crutches  and  with  a  patten  on  the  opposite* 
foot  to  raise  him  slightly  off  the  ground.    It  consists  of  a  flat  piece  of  malle- 

•  Holmes's  'Stirg.  Dis.  of  Childhoo^l,'  2nd  ed.  p.  441. 

«  Sayre,  *  Lectures  on  Orthopaedic  Surgery ; '  Taylor,  •  On  the  Treatment  of  Dbeueof  the 
Hip-joint/ 
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able  iron,  1  inch  by  J  of  an  inch  for  adults,  and  ^  of  an  inch  by  y\  of  an  inch 
for  children,  and  long  enough  to  reach  from  the  lower  angle  of  the  shoulder- 
blade,  in  a  perpendicular  line  downwards,  over  the  lumbar  region  and  the 
pelvis,  slightly  external  to  the  posterior  superior  spinous  process  of  the  ilium, 
over  the  prominence  of  the  hip,  and  along  the  course  of  the  sciatic  nerve  to  a 
point  slightly  internal  to  the  centre  of  the  extremity  of  the  calf  of  the  leg. 

The  iron  must  be  modelled  to 
this  track  to  avoid  excoriations. 
This  iron  forms  the  upright  por- 
tion.  The  upper  cross-piece, 
which  buckles  round  the  chest, 
is  made  of  hoop-iron  firmly 
riveted  to  the  upright.  It  is 
Fxo.sso.  moulded  of  an  oval  form,  to 

prevent  rotation  of  the  splint  and  inversion  of  the  limb.  Two  other  pieces 
of  hoop-iron  are  fastened  to  the  upright — one  at  its  lower  end  and  the 
other  a  little  below  the  fold  of  the  buttock.  This  splint  when  padded  and 
adjusted  to  the  limb  (see  Fig.  221 ) ,  maintains  the  joint  at  perfect  rest.  Should 
deformity  be  present,  the  splint  is  adapted  to  the  distortion,  and  then  is  very 
gradually  straightened  as  the  parts  yield,  and  in  this  manner  the  limb  is 
brought  into  its  natural  position.  A  wooden  clog  like  those  worn  by  dray- 
men (Fig.  220),  is  more  convenient  for  raising  the  opposite  limb  than  the 
patten  shown  in  Fig.  221.  Although  1  am  convinced  that  distortion  may 
be  best  removed  by  means  of  the  weight,  I  have  no  doubt  Mr.  Thomas's 
splint  is  also  useful  to  correct  it.  I  have  often  used  it  with  the  best  results 
for  fixing  the  joint  in  cases  in  which  movement  produced  severe  pain.    It 

enables  us  to  move  patients  safely  from  room  to 
room,  even  when  the  disease  is  still  acute.  It  is 
very  efficient  in  preventing  recurrence  of  flexion. 
It  entirely  supersedes  the  various  shield- splints, 
whether  of  leather,  gutta-percha,  plaster  of  Paris, 
&c.,  which  have  been  moulded  on  the  hip  to  *  pro- 
tect the  joint.*  These  are  nearly  useless,  since 
by  stopping  short  of  the  thorax,  they  cannot  fix  the 
articulation.  During  convalescence  or  in  subacute 
cases,  patients  get  about  very  well  on  crutches  with 
the  splint  and  the  patten  ;  but  remember  there 
is  some  danger  that  they  may  accidentally  fiedl,  or 
may  take  to  rough  exercise ;  and  therefore,  let 
them  be  always  carefully  watched ;  remember,  too, 
that  the  splint  is  not  so  appropriate  when  the 
patient  is  to  lie  long  in  bed.  The  close  confinement 
to  the  horizontal  posture  which  it  enforces  would 
grow  extremely  irksome ;  the  weight  treatment  is 
better  for  such  cases.  Lastly,  notice  that,  while 
wearing  the  instrument,  the  child  should  have  a 
soft  bed.  On  a  firm  mattress,  the  splint  thrown  out  into  relief  would  lead  to 
painful  pressure.' 

Dr.  J.  G.  Hutchinson  of  New  York*  recommends  the  elevated  clog  on  the 
Bound  side  with  crutches  but  without  any  other  apparatus,  believing  that  the 
weight  of  the  limb  will  produce  sufficient  extension  and  the  muscles  will 
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instmctively  retain  the  part  at  rest,  and  when  there  is  no  malposition  and 
little  if  any  pain  this  plan  seems  to  me  sufficient. 
Treatment         It  is  not  advisable,  I  think,  to  open  abscesses  connected  with  diseased  hip 
of  abflceM.    ^^nless  there  is  some  special  reason  for  doing  so.     I  have  seen  unmistakeable 
abscesses  disappear ;  and  even  if  they  are  to  burst  it  is  better  to  allow  the  deep 
parts  as  long  a  time  as  possible  to  consolidate  before  the  opening  forms.    If 
the  abscess  seems  to  be  increasing,  its  evacuation  by  means  of  the  aspirator  is 
very  desirable.     Other  surgeons,  and  among  them  Mr.  Marsh,  think  it  better 
to  open  all  these  abscesses  early.    I  cannot  do  better  than  refer  the  reader,  on 
this  as  on  other  points  connected  with  this  subject,  to  Mr.  Marsh's  excellent 
series  of  Lectures  in  the  '  Brit.  Med.  Joum.'  for  July  and  August,  1877. 
Excision.  In  the  third  stage,  when  the  bones  are  obviously  diseased,  the  question  of 

excision  becomes  a  practical  one.  The  answer  to  this  question  will  depend 
mainly  on  the  prospect  that  we  believe  the  patient  to  have  of  spontaneous 
cure  ;  and  this  again  depends  on  the  means  he  has  for  procuring  long-con- 
tinned  rest,  with  careful  nursing.  If  this  can  be  had,  more  patients  I  believe 
will  get  well  than  after  excision,  and  with  better  limbs ;  but  in  the  poor 
children  whom  we  are  often  called  upon  to  treat,  it  may  be  more  judicious  to 
remove  the  parts,  and  if  this  is  to  be  done  with  any  prospect  of  success  it 
should  not  be  delayed  too  long.  The  operation  is  not  a  very  severe  one, 
and  it  leaves  a  very  useful  limb,  though  I  think  generally  the  shortening  is 
greater  and  the  union  not  so  firm  and  strong  as  after  natmral  ankylosis.'  For 
the  details  of  the  operation  I  must  refer  the  reader  to  the  chapter  on  Opbba- 

TIVB  SUBGEBT. 

Anpatir-  In  some  cases  of  disease  of  the  hip,  it  seems  justifiable  to  amputate  at  the 

dSeaw.^*'*'  hip-joint,  either  primarily  or  after  the  failure  of  excision.  The  cases  in  which 
hitherto  I  have  seen  this  done,  are — 1.  Those  in  which  the  femur  is  so  exten- 
sively affected  as  to  render  it  impossible  to  excise.  2.  Those  in  which  after 
excision  the  wound  will  not  heal,  or  the  limb  is  left  useless.  8.  When 
osteomyehtis  attacks  the  femur,  and  the  operation  is  needed  in  order  to  pre- 
serve the  patient's  life.' 
Other  The  hip  is  also  the  seat  of  many  other  diseases.    The  ordinary  so-called 

ofthe  ^p  '  strumous '  disease  is  one  of  the  common  affections  of  childhood,  yet  an  iden- 
tical affection  is  not  by  any  means  unknown  in  later  life ;  and  it  is  curious, 
but  I  believe  true,  that  the  disease  in  the  adult  is  less  severe  and  dangerous 
to  life  than  in  the  child.  I  have  often  noticed  this  with  surprise,  and  recently 
saw  the  observation  confirmed  in  a  paper  by  Dr.  Taylor  of  New  York.  Then 
we  meet  comparatively  often  with  affections  of  the  great  trochanter  or  its 
neighbourhood,  sometimes  with,  sometimes  without,  suppuration,  which  it 
is  difficult  to  separate  from  hip-disease,  and  which  may,  in  fEUst,  spread  to  the 
hip.  These  are  usually  the  consequences  of  falls  or  blows,  and  they  demand 
careful  but  decisive  treatment,  in  order,  if  possible,  to  avert  the  implication 
of  the  joint.  Best  and  counter-irritation  before  suppuration  sets  in,  and  free 
incision,  exposure  of  the  carious  or  necrosed  bone,  the  removal  of  sequestra, 
and  the  apphcation  of  sulphuric  acid  to  the  softened  bone,  are  the  chief  in- 
dications. 

Chronic  rheumatic  arthritis  has  its  favourite  seat  in  the  hip,  so  much  so 

*  On  this  subject  see  a  Clinical  Lecture  on  some  ca.se8  of  cure  after  excision  of  the  hip 
in  '  Med.  Times  and  Gaz.'  November  3,  1877.  See  also»  on  this  point  and  on  the  general 
questions  of  the  indications  for  excision  of  the  hip,  the  Report  of  a  Committee  of  the 
Clinical  Society,  *  Clin.  Trans.*  voL  xiv. 

*  For  cases  illustrating  these  three  classes,  Me  'St.  Georges  Hojipital  Report^,*  tuL  i. 
p.  147;  Holmes's  'Surgical  Treatment  of  Children's  Di.«<eases,'  2nd  ed.  p.  401;  'British 
Medical  Joomol/  Jan.  22,  1876,  p.  116. 
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that  the  disease  was  for  a  long  time  only  known  in  that  joint,  and  called 
malum  coxce  senile.  The  change  of  shape  in  the  parts  producing  shortening 
of  the  limb,  the  wearing  pain,  the  slow  coarse  of  the  disease,  the  crackling  on 
passive  motion,  plainly  mark  the  nature  of  the  affection.  The  treatment  is 
usually  unsatisfEictory  (see  p.  465). 

Closely  connected  with  disease  of  the  hip  is  disease  of  the  pelvis.  In  fact,  we  Sacro-iliac 
have  seen  that  some  amount  of  disease  of  the  pelvis  almost  always  accompanies  "^^^^ 
the  last  stages  of  hip-joint  disease.  But  the  most  characteristic  affection  of 
the  pelvis  is  that  which  occurs  at  or  near  its  junction  with  the  spinal  column. 
In  many  cases  which  are  diagnosed  as  sacro-iHac  disease  it  is  probable  that 
the  disease  affects  the  bones  of  the  pelvis  or  spine  as  much  or  more  than  the 
sacro-iliac  joint  itself;  but  when  the  disease  is  localised  in  the  articulation 
its  characteristic  sign  will  be  pain  in  sitting,  standing,  or  walking ;  in  fact,  in 
any  action  which  brings  the  weight  of  the  body  to  bear  on  the  pelvis.  On 
examination  it  will  be  found  that  there  is  no  pain  when  the  hip  is  moved,  or 
when  the  spine  is  flexed  or  extended,  provided  the  pelvis  is  kept  steady,  but 
there  is  pain  when  the  pelvis  is  moved  on  the  spine.  There  is  also  swelling 
or  some  puffiness  about  the  part,  ¥H[th  increased  heat  to  the  hand  or  to  the 
thermometer,  pain  running  along  the  course  of  the  lumbar  nerves,  and  some- 
times flexion  of  the  hip  from  irritation  of  the  psoas  muscle.  These  latter 
symptoms  may  cause  a  suspicion  of  disease  of  the  hip  or  spine,  but  careful 
examination  will  show  that  the  movements  of  these  parts  are  free  and  their 
temperature  is  not  elevated,  while  the  heat  and  pain  about  the  sacro-iliac 
joint  will  point  to  the  real  seat  of  the  mischief.  The  prognosis  depends  on 
the  age  of  the  patient,  and  on  the  stage  which  the  disease  has  attained  when 
the  treatment  has  commenced.  When  the  patient  is  an  adult  and  the  disease 
has  proceeded  to  suppuration,  the  prognosis  is  generally  unfavourable,  though 
instances  of  recovery  are  not  wanting.  It  must  be  treated,  like  disease  of 
the  spine,  by  complete  rest,  with  proper  attention  to  diet  and  regimen,  so 
that  the  patient  may  be  supported  through  the  stage  of  exhaustion  or  hectic 
which  may  possibly  supervene  until  ankylosis  is  obtained.  As  in  disease  of 
the  spine  and  hip,  it  seems  better  to  allow  abscesses  to  open  spontaneously, 
onless  they  are  causing  irritation. 

The  diseases  of  the  knee  having  been  taken  as  typical  of  those  of  the 
joints  generally,  no  further  remarks  need  be  made  on  them  here. 

The  ankle  is,  perhaps,  next  to  the  knee  and  hip,  the  most  frequent  seat  Disease  of 
of  disease,  and  it  is  also  very  commonly  implicated  in  inflammation  of  the  ^d  Unas. 
tarsus.     It  is,  therefore,  very  important  to  study  carefully  the  diagnostic  signs 
between  disease  Hmited  to  the  ankle-joint,  disease  limited  to  the  astragalus, 
the  oe  calcis,  or  the  joints  between  these  two  bones,  general  disease  of  the 
targos,  and  disease  implicating  the  ankle  and  tarsus  simultaneously.    Disease  Diseaae 
when  limited  to  the  ankle-joint  is  marked  by  effusion  into  that  cavity,  which  IJI^'j^u 
raises  up  the  extensor  tendons  and  produces  fluctuation  on  either  side  of 
them,  and  as  it  increases  presents  at  one  or  other  or  both  borders  of  the 
tendo  Achillis.     The  movements  of  the  foot  on  the  leg  are  painful,  and  if 
the  disease  has  proceeded  to  denudation  of  the  bones  crepitus  may  be  felt 
under  anaesthesia,  or  there  may  be  sinuses  from  which  the  probe  can  feel 
bare  bone  in  the  joint.    At  the  same  time  there  is  no  increase  of  heat,  no 
swelling  or  tenderness  over  any  part  of  the  os  calcis,  except  possibly  just  the 
upper  part,  where  it  is  overlapped  by  the  articular  effusion ;  nor  over  the 
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front  of  the  astragalus.  Disease  which  is  limited  to  the  astragalas  produces 
swelling,  heat,  and  tenderness  corresponding  to  the  position  of  the  inflamed 
bone,  and,  therefore,  very  close  to  the  ankle-joint,  but  unaccompanied  by  the 
effusion  beneath  the  extensor  tendons,  or  the  pain  on  passive  motion.  Still 
it  must  be  allowed  that  the  diagnosis  is  a  difficult  one,  and  that  the  cases  in 
which  the  disease  conunencing  in  the  astragalus  does  not  implicate  the  ankle 
are  exceptional.  Such  cases  are,  however,  met  with,  and  it  has  occurred  to 
me  several  times  to  remove  the  whole  astragalus  for  extensive  disease  of  the 
bone,  leaving  a  healthy  ankle-joint,  and  with  complete  success.  Disease  of 
the  tarsus  has  very  commonly  its  starting-point  in  the  joints  between  the 
astragalus  and  os  calcis,  as  Sir  B.  Brodie  long  ago  pointed  out,  though  it 
ordinarily  begins  in  the  structure  of  the  bone.  When  the  astragalo-calcanean 
joint  is  the  seat  of  the  affection  there  will  be  pain,  tenderness,  swelling,  and 
heat  about  the  upper  part  of  the  os  calcis,  and  the  movement  of  the  calca- 
neum  on  the  astragalus  will  be  painful,  though  that  of  the  foot  on  the  leg  is 
not.  Careful  manipulation  is,  however,  necessary  to  discriminate  this.  I 
had  recently  a  case  under  my  care  in  which  the  joint  was  so  entirely  destroyed 
and  the  bones  so  universally  carious  that  movement  elicited  such  loud  crepita- 
tion as  to  be  mistaken  for  disease  of  the  ankle  itself.  In  this  case  the  pain- 
lessness of  flexion  and  extension  of  the  foot  ought  to  have  obviated  the  error. 
Best  and  counter-irritation  before  the  formation  of  matter,  and  early  incision 
with  continued  rest  afterwards,  are  the  essentials  of  treatment.  The  patient 
need  not,  however,  be  confined  to  bed  after  the  abscess  is  opened.  The  foot 
should  be  put  up  in  a  plaster-of- Paris  spUnt,  with  a  hole  cut  for  the  opening, 
and  he  should  go  about,  resting  the  knee  on  a  wooden  leg.  In  inveterate  cases, 
where  the  bone  is  exposed,  and  the  disease  threatens  to  spread,  the  foot  may 
often  be  preserved  by  excising  the  os  calcis  and  removing  any  part  of  the 
astragalus  which  is  diseased.  Other  surgeons  have  removed  tiie  astragaloa 
or  excised  the  ankle-joint  including  the  astragalus,  and  then  gouged  away  the 
carious  portion  of  the  calcaneum.  Latterly  Mr.  Annandale  has  proposed  and 
practised  a  formal  operation  for  the  resection  of  the  affected  joint  itself,  which 
will  be  found  described  in  the  chapter  on  Excisions  of  Bones  and  Joints. 
Disease  of  the  calcaneum  is  easily  known  by  the  presence  of  swelling  limited 
to  the  bone,  or  of  sinuses,  all  of  which  lead  towards  or  to  it,  and  by  the  absence 
of  all  the  special  symptoms  above  enumerated  as  characteristic  of  disease  of 
the  ankle,  astragalus,  and  astragalo-calcanean  joints. 

The  presence  of  general  disease  of  the  tarsus  is  usually  indicated  by  exten- 
sive swelling  of  the  whole  of  the  foot  and  by  pain  in  all  its  movements  ;  in- 
deed, all  use  of  the  foot  is  soon  lost.  And  in  all  cases  of  disease  of  these  parts 
the  foot  should  be  carefully  examined  under  aniesthesia  before  any  serious 
operation  is  contemplated,  in  order  to  ascertain  whether  or  no  these  various 
affections  are  combined,  as  they  so  commonly  are.  It  would,  of  course,  be  a 
serious  error  to  excise  the  ankle-joint  or  resect  the  os  calcis  if  the  tarsal  bones 
left  behind  be  in  a  state  of  chronic  softening  in  the  one  case,  or  the  ankle-joint 
diseased  in  the  other.  This  is  an  error  which  is,  perhaps,  not  often  committed, 
but  it  is,  on  the  other  hand,  exceedingly  common  to  see  a  foot  amputated  for 
supposed  '  strumous  disease  of  the  tarsus,'  when  on  examination  the  affection 
turns  out  to  be  limited  to  one  of  the  tarsal  bones,  and  the  patient  might  have 
been  cured  by  a  less  extensive  mutilation. 

Diseases  of  the  joints  of  the  upper  extremity  are  as  a  general  rule  more 
curable  than  those  of  the  lower.    Besides  the  generally  less  serious  character 
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of  all  affections  of  the  upper  limb  as  compared  with  ihose  of  the  lower  there 
is  the  powerful  consideration  that  the  joints  of  the  upper  limb  have  not  to 
bear  the  weight  of  the  body,  and  can  be  easily  kept  at  rest  while  the  patient 
is  moving  about  and  getting  air  and  exercise. 

Diseases  of  the  stemo-clavicular  joint  are  rare,  and  as  far  as  I  have  seen  Of  the 
occur  generally  in  persons  of  bad  constitution,  and  are  to  that  extent  to  be  cia^cular 
looked  on  with  suspicion,  though  recovery  not  unfrequently  takes  place,  even  joint. 
after  extensive  abscess  and  destruction  of  the  joint.    Eest,  the  prompt  re- 
moval of  sequestra,  and  the  sulphuric-acid  treatment  to  any  exposed  bony 
surfaces,  are  the  general  indications. 

The  shoulder  is  far  less  frequently  diseased  than  any  of  the  other  large  Of  the 
joints,  notwithstanding  its  constant  movement,  and  its  exposure  to  all  sorts 
of  injury  ;  and  when  inflamimatory  disease  does  occur  the  prospect  of  recovery 
with  a  useful  limb  is  tolerably  good,  provided  treatment  be  early,  patient,  and 
judicious.  Osteoarthritis,  however,  is  rather  common  in  later  life,  and  will 
in  all  probability  impair  the  use  of  the  joint',  and  prove  a  source  of  pain  and 
trouble  during  the  patient's  life.  I  have  already  pointed  out  (p.  262)  how 
the  change  in  shape  of  the  head  of  the  bone,  the  new  cavity  which  is  often 
worn  in  the  scapula,  the  erosion  of  the  biceps  tendon,  and  the  loss  of  the 
mobility  of  the  joint,  occurring  in  this  disease,  have  been  confoimded  after 
death  with  effects  of  partial  dislocation.  The  disease  is  easily  recognised 
during  life  by  the  crackling  in  the  joint  and  the  change  in  shape  of  the  parts, 
together  wilii  the  wearing  pain.  The  treatment  is,  unfortunately,  a  less  easy 
problem  (see  p.  465). 

Lifiiammation  of  the  shoulder-joint  may  long  exist  without  suppuration, 
and  its  diagnosis  from  nervous  affection  demands  much  care,  patience,  and 
attentive  examination,  under  ansBsthesia  if  necessary.  Best  and  counter- 
irritation  should  be  persevered  in  so  long  as  much  pain  is  produced  by 
motion,  but  no  longer.  Too  long  confinement  is  apt  to  produce  rigidity  of 
the  lower  part  of  the  capsule,  depriving  the  patient  of  the  power  of  raising 
the  arm.  When  suppuration  occurs,  the  matter  is  often  directed  by  one  of 
the  tendons  around  the  joint  to  a  considerable  distance,  so  that  the  real 
origin  of  the  discharge  is  occasionally  overlooked  for  a  time.  Another  source 
of  ambiguity  is  the  occasional  occurrence  of  disease  in  the  bursa  which  lies 
between  the  deltoid  muscle  and  the  head  of  the  bone,  which  does  not  com- 
municate with  the  joint.'  I  once  treated  a  case  in  which  the  swelling 
beneath  the  deltoid,  the  pain  on  motion,  and  the  crepitation  which  was  per- 
ceived on  rotating  the  head  of  the  bone  led  to  the  diagnosis  of  disease  of  the 
joint.  On  cutting  down  through  the  fibres  of  the  deltoid  the  bursa  was  laid 
open,  filled  with  a  mass  of  lymph  and  pus ;  the  joint  was  found  healthy,  and 
th  the  symptoms  subsided. 

The  excision  of  this  joint  is  so  successful,  that,  if  the  symptoms  demand 
it,  no  hesitation  need  be  experienced  in  recommending  it.  At  the  same  time 
the  surgeon  must  remember  that  the  natural  cure,  by  ankylosis,  if  it  can  be 
obtained,  usually  leaves  at  least  as  useful  a  limb  as  that  after  excision,  and 
he  should  therefore  only  recommend  operation  when  he  thinks  the  patient  is 
losing  ground,  or  when  it  seems  necessary  to  hasten  the  cure. 

The  elbow  is  a  very  frequent  seat  of  carious  disease,  and  in  some  rarer  of  the 
eases  of  necrosis.    Dislocation  very  rarely  occurs,  except  of  the  head  of  the  ^^^^- 

*  The  synovial  fold  which  exists  beneath  the  snbscapularis,  and  is  spoken  of  as  its  bursa, 
in  naily  a  part  of  the  synovial  membrane ;  and  when  the  infraspinatus  has  a  bursa  below  its 
t4;iidon  this  also  forms  a  part  of  the  joint. 
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radius,  which  is  comparatively  often  found  on  the  back  of  the  outer  condyle, 
a  displacement  attributed  to  the  hand  having  been  kept  in  the  pronated 
position.  This  position  should  therefore  be  avoided  in  disease  of  this  joint, 
the  forearm  being  placed  at  an  acute  (not  a  right)  angle  with  the  arm,  and 
in  the  position  midway  between  pronation  and  supination.  When  abscess 
has  formed  and  the  bone  is  exposed  I  am  in  the  habit  of  recommending 
excision,  provided  the  patient  is  in  good  health.  It  is  true  that  the  disease  is 
limited  in  many  of  these  cases :  in  some  after  the  removal  of  a  sequestrum, 
or  after  cutting  off  a  portion  of  the  articulating  surface,  a  cure  has  been  ob- 
tained with  a  moderately  useful  limb,  and  in  many  a  natural  cure  by  anky- 
losis would  ultimately  result ;  but  on  the  whole  it  seems  that  the  free  excision 
of  the  joint  is  both  more  certain  in  its  prospects  of  prompt  recovery,  and 
more  promising  as  far  as  the  utility  of  the  limb  goes,  than  either  of  these 
other  operations. 

Chronic  rheumatic  arthritis  of  the  elbow  is  generally  accompanied  with 
a  similar  affection  of  other  joints,  otherwise  it  would  be  a  question  whether 
excision  might  not  be  recommended  in  some  of  these  cases.  It  is  probably 
this  affection  which  generally  is  the  cause  of  the  occurrence  of  loose  cartilage 
in  this  joint.  Next  to  the  Imee  loose  cartilage  is  perhaps  more  common  in 
the  elbow  than  elsewhere  ;  but  I  never  saw  a  case  operated  on.^ 
^.^®  The  wrist  and  carpus  are  often  diseased  and  that  to  a  very  great  extent, 

carpiu.  and  especially  at  late  periods  of  life,  in  the  class  of  patients  who  are  met 
with  at  hospitals,  though  far  more  rarely  in  persons  who  are  exempt  from 
manual  labour.  Chronic  rheumatic  arthritis  also  attacks  this  joint  and 
sometimes  produces  a  pseudo-dislocation,  or  so  changes  the  relations  of  the 
parts  that  dislocation  occurs  on  some  slight  injury.  The  effects  of  disease 
of  the  wrist  on  the  tendons  whose  action  is  necessary  to  the  use  of  the  hand 
are  perhaps  as  formidable  as  the  direct  injury  to  the  joint,  and  when  the 
disease  has  proceeded  far  the  results  of  all  methods  of  treatment  are  imper- 
fect. The  early  treatment,  therefore,  of  such  cases  is  very  important ;  but 
from  the  circumstances  of  the  patients  it  is  but  seldom  that  an  opportimity 
is  obtained  for  it.  When  suppuration  has  occurred  the  abscesses  should  be 
early  and  freely  opened,  the  parts  should  be  kept  at  rest  on  a  splint,  and  pas- 
sive motion  carefully  given  to  every  joint  which  admits  of  it,  the  patient  being 
also  encouraged  to  use  as  much  voluntary  motion  as  he  can  without  much 
pain. 

It  is  only  in  the  last  resort,  and  as  a  substitute  for  amputation,  that 
excision  ought  to  be  proposed. 

'  Huoter  excised  the  enx)W  in  a  case  in  which  there  were  nnmerous  loose  bodies  in  the 
joint.     I  once  excised  this  joint  for  chronic  rheumatic  arthritis,  and  with  a  very  good  reenilt. 


CHAPTER  XXIV. 

DISEASES    OF    THE    SPINE. 


Casies  of  tlie  spine,  or,  as  it  is  sometimes  called  simply  *  dieease  '  of  the  spine,  c«rie«  of 
is  very  freqneut  among  strumous  and  other  weakly  children  and  yonng  per-  t*^  'P'"^- 
B0U8,  often  following  on  slight  accidents,  but  as  often  occurring  spontaneously 
—insidious,  and  marked  by  few  or  no  symptoms  in  its  commencement,  but 
leading  to  the  gravest  iesione  in  its  progress,  and  very  frequently  fatal. 

It  affects  any  part  of  the  spine,  from  tlie  highest  cervical  to  the  lowest 
lumbar  veriehreB, uidcateHsparibus 
is  more  dangerous  the  higher  in  the 
column  the  affected  port  is.  It  has 
its  origin  always  in  the  spinal 
column  itself — i.e.  in  the  body  of 
the  vertebra,  or  the  intervertebral 
substance' — rapidly  spreading  frxmi 
one  to  the  other.  In  the  cancellous 
tissue  of  the  vertebra  it  seems  to 
originate  either  in  a  deposit  of  tu- 
bercle, which  softens,  or  in  a  low  in- 
flammation, leading  to  suppuration, 
which  spreads  through  the  bone. 
In  the  intervertebral  substance  its 
pathology  is  the  same  as  that  of 
other  ulcerations  of  cartilage  (see 
Diseases  of  Joints).  In  some  rare 
cases  the  inflammation  commences 
in  the  softening  of  one  or  more 
syphihtic  gummata,  of  which  a 
very  interesting  exampleis  described 
and  figured  by  Mr.  Barker  in  his 
essay  on  'Caries  of  the  Spine.' ^ 
The  inflamed  bone  furnishes  pus, 
which  is  at  first  limited  by  the 
'— '"'  structures   around  the  spine,    con- 

''^^■y.^^^,iZ^ml!^f'\^^TZ^u.  densed  mto  a  kind  of  sacforit  (Fig. 
SrttS.'ThTrS^h'MrfiJ^tJ^^bSitMSf'^  ^^^'  °^^  '*^^  abscess  may  remain 
*OM.  the  rc«Jt  oi  iBiiummtum,  which  h»r«pi»«o  quiescent  in  this  state  for  an   un- 

or  hM  «td«wl  togother  the  renuilii.  of  the  iHMiiM  ot    ?.      .^    ,    ..  ,.  ,  ,   , 

Mno 'loiHi  icitebr»  At  ihc  liiic  o(  tiiii  iiMini  ■  Imutcd  tmie,  then  dry  up  and  be 

Buvof  runtfh,  iFTHulju- bone  bT  whlfh  the  hciulaal      .         .     i    i  t-i.i      i  i.  -j 

iha  ismspoDding  cibi  uc  uik;iowd  together.  The  absorbed,  leavmg  httle  trace  of  its 

^^^F?^tl^^^.!^^i^^"°itl  former  presence  :  or  it  may  spread 

oemge'i  Moipiui,  Km.  V.  No. «.  jq  ^    considerable    distance,   very 

commonly    passing  along  the  sheath  of  the  psoas  muscle  into  the    thigh 

(psoas  abscess),  or  between  the  transverse  process  into  the  loins  (lumbar 

'  Tbe  disuse  almom  bItajb  ari94«  in  the  bone,  but  prvpiirntlons  am  not  wanting  ghoving 
its  Qcoaiunal  eommencemont  in  the  intcrvBrtabnl  disc, 
*  -B7M.  of  Surg.' 3td  ed.  voL  ii.  p.  421. 
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absceBs),  or  preeenting  behind  the  pharynx  (postpharyngeal),  or  (tliough 
thiB  ia  very  rare)  making  its  way  into  some  of  the  neighbouring  cavities 
or  viscera,  so  that  Bpinal  abscesBea  may  burst  into  the  pleura,  the  lungs,  the 
peritoneum,  intestines,  kidneys,  urethra,  bladder,  &c.  The  affected  vertebne 
and  intervertebral  discs  are  thus  gradually  removed — the  latter  often  resisting 
their  destruction  longer  than  the  bones  do ;  and  then  the  column  gradually 
sinks  together,  the  arches  and  spines  of  the  destroyed  vertebrie  being 
thrust  backwards  along  with  the  spinal  cord,  fonning  an  angular  pro- 
jection in  the  back  (angular  curvature),  while  the  vertebrte,  or  tlie 
remains  of  vertebree,  now  brought  into  unnatural  contact,  become  anky- 
losed  or  soldered  together  (if  the  patient  ia  to  recover),  and  thus  the 
humpback  ia  produced  with  which  we 
are  so  familiar.  The  enormous  loss  of 
-stature  which  many  of  these  persons 
present  shows  how  extensive  may  be 
the  destruction  from  which  a  patient 
may  recover  without  loss  either  of  life 
or  of  spinal  power.  At  the  same  time 
the  disease  ia  very  often  fatal  by  itself, 
the  patient  dying  either  &am  exhaua- 
tion  or  &am  the  inflammation  of  the 
sac  of  the  abscess,  or  from  inflamma- 
tion of  or  pressure  on  the  cord,  or  from 
some  comphcation,  such  as  the  burst- 
ing of  the  abscess  into  the  peritoneal 
cavity ;  and  a  good  many  such  patients 
die  of  concomitant  internal  disease, 
chiefly  phthisis. 

The  immunity  which  the  cord  so 
commonly  enjoys  in  disease  of  the 
spinal  column,  even  when  the  latter  is 
of  very  great  extent,  is  so  remarkable 
a  phenomenon  that  we  must  endeavour 
to  give  a  distinct  explanation  of  it,  as 
well  as  of  the  nature  of  the  afiection  fio. 
of  the  cord  when  it  does  occur.  The  {^ 
reasons  why  thecordcommonlyescapes  Ji'"  ^?  eiwmKciy '[™ik,jtu  bj  «rt«.  in 
disorganisation  from  pressure  or  in-  wht'l*  *'^*ta '"'' «''*ikk'"i'''i™'°"°' 
flammation  are  threefold :  ( 1 1  the  very  i>nai«.-st.  g«iikc-i  uwmuj  uuHum.  na.  t. 
gradual  progress'of  the  change  of  form 

in  the  column  allows  the  spinal  cord  to  accommodate  itself  to  its  new  position : 
also  we  must  not  forget  that  the  vertebral  canal  is  much  larger  than  tlie  cord  ; 
(2)  the  gradual  falling  forward  of  the  upper  part  of  the  column  pushes  the 
abscess  forward,  as  shown  in  Fig.  228.  and  prevents  it  from  making  its  way 
towards  the  spinal  canal,  and  propagating  inflammation  into  its  interior;  and 
(8)  the  theca  vertebralis  protects  the  medulla  from  implication  in  the  affection 
of  the  column.  For  these  reasons  the  spinal  marrow  generally  escapes  both 
pressure  and  inflammatory-  softening ;  but  it  does  not  always  do  so.  In  nn 
cases,  as  the  result  of  sudden  giving  way  of  the  column,  either  spontaneonaly 
01  from  violence  (as  in  the  well-known  case  in  which  a  quack  undertook  to 
straighten  the  column  in  a  case  of  caries),  the  cord  may  be  crushed,  juat  w 
in  any  other  case  of  fracture  of  the  spine,  with  the  same  result  of  inatao- 
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taneoas  and  total  paralysis  of  motion  and  sensatioD,  which  will  in  all  pro- 
bability be  permanent.  More  commonly  the  spinal  cord  ia  affected  only  by 
inflammatory  changes  in  its  anterior  portion,  or  poBsibly  by  partinl  pressure, 
either  from  abscess  pressing  on  it  in  front  or  from  bending  at  the  angle, 
and  in  such  cases  only  the  motor  roots  of  the  nerves  are  implicated,  and 
sensation  is  perfect.  It  is  much  rarer  for  sensation  to  be  affected  as  well  as 
motion,  and  for  sensation  to  be  alone  affected  seems  to  be  unknown. 

Many  such  cases  of  paraplegia  end  in  recovery,  but  in  some  the  lower 
limbs  remain  withered  and  paralysed.  The  paralysis  of  the  sphincters  is 
almost  always  temporary. 

The  diagnosis  of  caries  of  the  spine  is  by  no  means  easy  in  all  cases. 
When  there  is  no  abscess  perceptible,  and  no  curvature,  the  symptoms  are, 
pain  in  the  back  in  a  fixed  spot,  in- 
creased by  movement  and  particularly 
by  percussion  of  the  affected  part  of 
the  spine,  sometimes  to  an  exquisite  de- 
gree ;  tenderness  confined  to  the  spinal 
column,  and  possibly  some  amount  of 
thickening  or  even  of  increased  tem- 
perature around  the  diseased  bones. 
The  affected  part  of  the  spine  is  kept 
rigid,  producing  a  very  characteristic 
attitude  when  the  disease  ia  situated  in 
the  upper  part  of  the  neck.  Hysterical 
or  neuralgic  pain  often  closely  simu- 
lates caries,  but  is  not  so  constant  and 
equable ;  it  is  usually  accompanied  by 
tenderness,  not  of  the  spine  only,  but 
diffused  over  the  back,  and  frequently 
joined  with  other  symptoms  of  hysteria 
or  with  uterine  disturbances.  The 
growth  of  a  tumour  &om  the  vertebrte 
may  at  first  be  indistinguishable  from 
caries,  but  the  progress  of  the  case  will 
soon  clear  up  all  doubt.  Frequently 
the  early  stages  of  caries  are  not  ac- 
The  nventi.  companied  by  any  decided  symptoms, 
TeiKhth^repre^  and  I  hsve  seen  even  large  abscesses 
"  "J  connected  with  extensive  caries  of  the 

No''«irpiT-  spi^^  discovered  in  post-mortem  exa- 
iKnm  of  BL  mination  of  persons  who  have  never 
made  any  complaint  leading  to  the 
saspicion  of  Bucb  a  disease.  When  curvature  exists  there  is  no  longer  room 
for  doubt ;  in  some  few  cases,  indeed,  lateral  curvature  does  to  a  certain  extent 
simulate  angular,  but  an  attentive  examination  will  usually  clear  up  the  case. 
Id  many  cases  of  caries  of  the  spine  recovery  takes  place  without  visible 
abscess,  even  when  the  deformity  testifies  to  considerable  loss  of  substance. 
In  some  of  these  cases,  on  dissection,  the  inspissated  remains  of  a  definite 
collection  of  pus  will  be  found ; '  but  there  is  no  proof  that  this  is  always 
the  case.     As  softened  bone  is  removed  without  suppuration  when  the  spine 

■  Ah  in  Mr.  Barker's  oue,  ivIaIM  od  p.  418  of  bU  eewjr. 
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is  eroded  by  the  pressure  of  an  aneurism,  so  it  seems  that  the  bone  when 
softened  by  inflanunation  may  be  removed  without  the  formation  of  pusj 
though  this  is  of  course  more  rare.  It  is  in  the  remains  of  old  dried-up  spinal 
abscesses  that  the  residual  abscesses,  spoken  of  on  p.  29,  have  one  of  their 
most  common  seats. 
^^•c«M  Spinal  abscess  is  generally  psoas  or  lumbar.    Little  more  need  be  said 

diaeaaed       about  lumbar  abscess.    It  presents  at  the  outer  edge  of  the  erector  spinaa 
spine.  muscle,  between  the  ilium  and  ribs,  and  the  only  questions  which  occur  in  its 

diagnosis  are  usually  whether  it  is  a  simple  abscess  or  one  caused  by  diseased 
bone,  and  in  the  latter  case  whether  the  disease  is  in  the  spine  or  pelvis. 
These  questions  will  be  settled  by  the  symptoms  and  by  examination  of  the 
parts.  \Mien  the  pelvis  is  diseased  it  can  often  be  felt  with  the  probe ;  but 
the  spinal  disease,  being  situated  on  the  front  of  the  column,  is  out  of  reach. 
Paoas  Psoas  abscess,  however,  constitutes  a  distinct  surgical  disease,  the  dia- 

gnosis of  which,  as  well  as  its  treatment,  requires  special  rules.  The  disease 
in  the  spinal  column  which  gives  rise  to  it  is  often  seated  above  the  origin  of 
the  psoas  muscle,  the  pus  travelling  down  the  front  of  the  column  in  the  pos- 
terior mediastinum  till  it  makes  its  way  beneath  the  ligamentum  arcuatum 
internum,  and  so  gains  the  sheath  of  the  psoas — sometimes  on  both  sides. 
It  then  tra\  els  down  the  loins,  forming  a  fulness  which  can  often  be  distinctly 
recognised  at  the  side  of  the  lumbar  spine,  and  sometimes  irritating  the  muscle 
so  as  to  produce  flexion  of  the  thigh  and  pain  on  attempts  to  extend  it.^  It 
then  fills  the  ihac  fossa,  passes  beneath  Poupart's  ligament  on  the  outer  side 
of  the  vessels,  and  crosses  beneath  the  femoral  sheath  to  the  inside  of  tlie 
thigh,  where  it  usually  stops,  presenting  and  bursting  just  below  the  groin ; 
but  in  rarer  cases  it  may  travel  a  long  distance  down  the  thigh  before  it 
bursts.  The  diseases  with  which  psoas  abscess  is  likely  to  be  confounded 
are  femoral  hernia,  simple  abscess,  cystic  tumour,  cancer,  and  aneurism. 
Like  femoral  heniia,  it  often  has  a  distinct  impulse.  Its  orifice  of  communi- 
cation with  the  iliac  fossa  and  the  portion  of  the  abscess  external  to  the 
vessels  is  often  so  small  as  not  to  be  readily  discovered.  But  the  fulness  in 
the  ihac  fossa  is  usually  quite  sufficient  to  distinguish  it  from  heniia,  evi^n 
if  the  pain  in  the  spine  and  deformity  be  absent.  And  although  a  psoa^s 
abscess  may  be  to  a  certain  extent  reducible  on  pressure  in  the  recumbent 
position,  this  is  merely  a  diminution  of  size,  quite  different  from  the  suddi^n 
and  complete  disappearance  of  heniia.  From  simple  abscess  and  from  cystic 
or  bursal  tumour  the  spinal  symptoms  and  the  fulness  in  the.  iliac  fossa  are 
sufficient  marks  of  distinction.  Cancer  may  simulate  abscess  in  this  as  in 
other  regions,  but  the  diagnostic  marks  are  numerous.  Singularly  enou«;h 
the  disease  which  most  closely  resembles  psoas  abscess  is  that  which  would 
at  first  sight  appear  to  be  farthest  removed  from  it,  viz.  aneurism,  at  least 
that  form  of  disease  of  arteries  to  which  the  somewhat  unmeaning  name  of 
diffused  aneurism  is  given,  i.e.  a  collection  of  blood  communicating  with  a 
diseased  artery,  and  which  is  often  caused  by  the  rupture  of  a  small  pre-exist- 
ing aneurism ;  at  other  times  by  the  giving  way  of  a  small  portion  of  the  artery. 
The  growth  of  an  abdominal  aneurism  against  the  spine  often  gives  rise  to 
wearing  pain  in  the  back,  from  absorption  of  the  vertebra  ;  the  tumour,  in 
some  cases,  does  not  pulsate,  and  it  grows  down  the  loins  just  as  a  pt^oas 
abscess  would  do.     So  close  is  the  resemblance  that  the  mistake  has  boon 

>  St)  Btirker,  'Syst.  of  Sur;r.'  3rtl  itl.  vol.  ii.  p.  404. 

•  Similar  flexion  and  jmin  nuxy,  however,  exint  in  tuicro-iliac  (liH.<njie  (?i"«  p.  477)  an«l  in 
dinfa-^e  of  I  ho  pelvis. 
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committed  by  some  of  the  best  surgeons.*  Doubtless,  in  most  of  these 
cases  auscultation  would  reveal  a  bruit ;  and  this,  though  it  might  not  be 
decisive  of  the  nature  of  the  disease,  would  at  least  induce  caution  in  open- 
ing the  tumour,  and  a  preliminary  exploration  with  the  grooved  needle,  if  the 
surgeon  should  still  desire  to  make  the  opening. 

When  the  diagnosis  of  psoas  abscess  has  been  established  the  question  of  Treatment 
treatment  occurs.  The  patient  must  be  confined  to  bed  and  kept  in  the  abscess, 
strictest  repose  for  a  very  long  period.  It  is  better  not  even  to  allow  him  to 
rise  from  his  back,  but  merely  to  turn  from  side  to  side ;  but  it  is  not  always 
easy  to  enforce  such  complete  repose.  At  the  same  time  his  strength  must  be 
supported  by  nourishing  diet,  without  stimulants,  and  cod-liver  oil  or  iodide  of 
iron  may  be  administered  internally  if  they  agree  with  the  digestion.  In  fact, 
the  general  treatment  must  be  regulated  by  the  constitutional  condition.  But 
the  main  question  is  whether  to  open  the  abscess  or  no.  As  a  general  rule  it 
is  better  to  allow  it  to  burst ;  but  if  there  is  much  pain  or  inflammation,  or 
if  it  is  increasing  to  a  very  large  size,  it  will  be  proper  to  open  it.  I  have  no 
doubt  that  this  is  best  done  in  the  manner  described  by  Mr.  Lister,  i.e.  by 
allowing  the  pus  to  ooze  gradually  through  a  veil  made  of  lint  or  muslin  satu- 
rated with  carbolic  acid  lotion,  which  is  to  be  replaced  by  the  usual  carbohsed 
dressings  after  the  oozing  has  almost  ceased  (see  p.  28).  If  inflanmiation 
nevertheless  occurs  (which,  however,  has  never  taken  place  in  many  cases 
which  I  have  treated  in  this  way),  the  sac  should  be  well  washed  out  by  injec- 
tion of  carbolic  lotion  (1  to  40)  and  a  drainage-tube  introduced.  Other  plans 
are  to  tap  the  abscess  with  the  aspirator  (p.  207)  or  with  an  exhausting-syringe 
attached  to  a  trocar,  or  to  tap  it  with  a  trocar  the  tube  of  which  passes  into 
a  basin  of  water,  so  as  to  avoid  the  entrance  of  air.  After  a  considerable 
quantity  of  pus  has  been  evacuated  the  puncture  is  closed,  and  after  a  few  days 
the  operation  is  repeated ;  or  a  small  valvular  puncture  may  be  made,  and  a 
poultice  applied.  The  risk  in  opening  these  abscesses  is  the  probabihty  of 
in^anmiation  supervening,  marked  by  rigors,  fever,  swelling,  redness  and 
<Bdema  aronnd  the  pxmcture,  and  foulness  of  the  discharge.  This  is  a  danger- 
ous occurrence,  likely  to  lead  to  death  directly  from  fever  or  septicaemia,  or  in- 
directly from  exacerbation  of  the  disease 
in  the  bones.  Free  incision,  washing 
out  the  cavity  with  antiseptics,  vigor- 
ous stimulation,  and  support  are  the 
measures  which  should  be  adopted. 
When  the  abscess  has  healed,  or  remains 
in  the  state  of  a  mere  inactive  sinus, 
the  treatment  resolves  itself  into  that 
of  spinal  disease  only.  And  the  treat-  Treatment 
ment  of  spinal  disease  really  resolves  ^  JJ^**® 
itself  into  mere  rest — that  is  to  say,  the  spine, 
bones  themselves  should  be  kept  at 
rest,  and  all  the  muscles  which  act  upon 
them,  as  far  as  is  possible.  So  long  as 
I? .  ?3».  AppuBtos  for  tnpporting  the  spine  and  t^c  patient  Can  be  kept  in  bed,  without 
^;2u??aSitS2!*^^*  Tertebne,  in  .  cMe  of  detriment  to  his  health,  he  is  better 

there  than  moving  about ;  or  the  bed 
can  be  placed  on  a  carriage,  and  he  can  be  wheeled  into  another  room  or 

*  Sf«  a  p*P^  *  On  the  Diagnosis  of  Aneurism.* — St.  George's  Hosp.  Reports,  vol.  vii. 
p.  192. 
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into  the  fresh  air.  When  it  seems  expedient,  on  account  of  his  suffering 
from  confinement,  and  the  bones  appearing  to  be  sufficiently  soldered,  an 
apparatus  may  be  constructed  by  which  the  weight  of  the  upper  part  of  the 
body  is  taken  off  the  spine  and  transmitted  through  crutches  supported  on 
rigid  rods  to  a  girdle  resting  on  the  pelvis.  This  should  be  worn  even  for  a  con- 
siderable time  after  it  is  beheved  that  the  bones  have  become  ankylosed.  The 
symptoms  of  such  ankylosis  are  the  disappearance  of  pain  on  motion,  the 
wasting  of  the  muscles  in  the  intervertebral  gutters,  and  the  fact  that  all  the 
vertebrsB  move  together  when  the  back  is  bent.  It  need  hardly  be  added  that 
no  attempt  should  be  made  to  rectify  the  curvature,  which,  in  fact,  is  a  neces- 
sary part  of  the  cure,  and  which  often  becomes  more  marked  as  consolidation 
becomes  perfect,  and  the  soft  parts  waste  around  the  ankylosed  bones. 

Lately  an  ingenious,  and  I  believe  a  successful,  method  of  treatment  has 
been  introduced  by  Dr.  Sayre  of  New  York,  with  a  view  of  ensuring  local 
rest  for  the  diseased  parts,  and  at  the  same  time  allowing  the  patient  the 
inestimable  benefits  of  fresh  air  and  exercise.  The  same  treatment  also  aims 
at  diminishing  the  deformity,  or,  at  the  least,  obviating  its  increase.  The 
patient,  who  has  a  fiannel  shirt  or  jersey  over  the  chest  and  abdomen,  is  to  be 
suspended  in  a  tripod-frame  by  the  shoulders  and  neck  so  that  his  feet  just 
touch  the  ground ;  and  in  doing  this  the  weight  of  the  body  somewhat  ex- 
tends the  spine  and  reduces  the  curvature  to  its  minimum — ^at  least,  straightens 
the  column  as  much  as  is  prudent.  Then  a  pad  or  a  lump  of  wadding  is  to  be 
appUed  to  the  projecting  vertebrae  so  as  to  avoid  any  pressure  on  the  skin  over 
the  hump,  a  pad  is  placed  over  the  region  of  the  stomach  (the  *  dinner  pad,'  as 
Dr.  Sayre  names  it),  and  the  whole  thorax  and  abdomen  is  rapidly  enclosed 
in  a  case  of  plaster.  When  this  is  completed  the  abdominal  pad  is  drawn 
out,  and  the  patient  is  laid  horizontally  on  a  mattress  or  on  a  water-bed  while 
the  plaster  is  setting.  If  it  be  a  female  adult  the  breasts  must  also  be 
padded.  When  the  whole  has  set,  the  patient  may  be  allowed  to  take  exer- 
cise, though,  of  course,  with  caution. 

This  treatment  has  been  extensively  tried,  and  the  general  verdict  seems 
decisive  in  its  favour,  though  possibly  the  time  since  its  introduction  is  hardly 
long  enough  to  show  exactly  what  its  value  is.  No  doubt,  however,  its  first 
effects  are  surprisingly  good,  persons  who  had  only  been  able  to  walk  with 
crutches,  or  not  able  to  make  any  movement  without  pain,  being  immediately 
restored  to  the  power  of  unaided  motion.  But  this  does  not  of  course  show 
whether  the  definite  cure  of  the  disease  is  rendered  more  or  less  probable,  or 
even  more  or  less  speedy.  Nor  have  I  sufficient  experience  of  the  metliod  to 
enable  me  to  pronounce  an  opinion  as  to  the  desirabihty  of  this  treatment  in 
the  acute  conditions  of  spinal  disease,  or  when  abscess  is  forming.  In  the 
more  chronic  conditions,  I  entertain  no  doubt  of  its  great  superiority  to  the 
elaborate  machines  of  the  orthopedists.^ 

Disease  of  the  cervical  portion  of  the  spine  deserves  special  notice.  It  is 
much  more  fatal  than  the  similar  affection  of  the  lumbar  or  dorsal  regions,  and 
it  has  both  special  characters  and  special  dangers  of  its  own.  The  disease  is,  I 
think,  even  more  common  in  childhood,  relatively  to  adult  Hfe,  than  Uiat  of 
the  other  regions  of  the  spine,  and  it  usually  at  first  simulates  mere  *  stiff  neck/ 
the  pain  on  motion  causing  the  child  to  hold  its  neck  stiff.  When  the  disease 
attacks  quite  the  upper  end  of  the  column,  so  that  the  movements  of  the  head 
produce  an  immediate  effect  on  the  carious  bones,  the  child  gets  a  habit  of 

'  The  remler  will  find  this  method  of  treatment  fully  discussed  in  the  *  Tn&mtact  ions  of  the 
Intermit ionnl  Mtnliciil  Congre5i<i,'  Section  on  DineHsos  of  Children. 
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keeping  the  liead  instinctively  but  very  carefiilly  fixed  in  a  certain  position 
vhich  is  very  characteristic,  and  in  turning  often  turns  the  whole  body,  and 
Btcadiea  the  head  with  both  hands.  Often  a  slight  tap  on  the  top  of  the  head 
will  produce  pain.  There  is  osually  thickening  around  the  affected  vertebrie, 
very  rarely  any  curvature,  the  small  size  and  deep  position  of  the  spines  prevent- 
ing any  recognisable  angular  deformity ;  often  sinuses  about  the  neck,  and 
frequently  postpharyngeal  abscess,  which  causes  a  swelling  or  opening  at  the 
back  of  the  pharynx  (Figs.  226,  227).  The  chief  danger  in  this  disease  is 
that  of  softening  of  the  upper  part  of  the  cord,  leading  to  dyspnoea  and  speedy 
death.  But  another  and  still  more  sudden  mode  of  death  is  that  which  results 
from  displacement  of  the  odontoid  process  in  disease  of  the  two  upper 
v«rtebrs,  and  which  is  illustrated  by  the  Figs.  228,  229.  The  former  (Fig. 
S£8 1  shows  all  the  ligamentous  apparatus  connected  with  the  odontoid  process 
destroyed,  with  the  single  exception  of  a  small  string  of  the  transverse  liga- 
ment which  has  escaped  destruction,  the  patient  ha\'ing  died  &om  the  exten- 


^ve  affection  of  other  parts  of  the  vertebral  column.  Had  he  lived  somewhat 
longer  the  slight  remains  of  the  transverse  and  cheek  Ugaments  would  have 
t'iveo  way,  and  the  same  result  would  have  followed  as  that  which  is  shown 
^J  the  other  figure  (Fig.  229).  This  was  taken  from  the  body  of  a  girl  aged 
nine,  who  bad  been  for  some  time  in  St.  George's  Hospital,  with  disease  of 
tbe  Dpper  part  of  the  spinal  column.  One  day  the  nuise  was  raising  her  head 
to  wash  her,  when  she  fell  back  dead.  The  figure  shows  that  the  whole  liga- 
mentous apparatus  which  confines  the  odontoid  process  has  been  destroyed ; 
uid  that  process  being  suddenly  displaced  backwards  and  upwards  has  impinged 
on  the  medulla  and  produced  instant  death.  The  same  accident  has  happened 
in  eaaea  where  (as  in  that  which  furnished  Figs.  226,  227)  there  had  been  no 
previoas  suspicion  of  disease  of  tlie  spine.  Thus  a  lady  was  sitting  in  her 
chair,  and,  turning  her  head  to  greet  a  person  entering  the  room,  fell  dead. 
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Another  was  playing  with  her  child,  who  pulled  her  head  back,  and  she  died 
on  the  spot.  In  both  cases  tliis  displacement  of  the  odontoid  procflu  waa 
fonnd. 

In  order,  tlien,  to  guard  against  the  riak,  not  merely  of  this  &tal  displace- 
ment of  the  odontoid  process,  but  also  of  the  irritation  of  the  spinal  cord  and 
of  the  extension  of  the  disease  of  the  bones  by  movements  of  the  affected 
vertebne,  the  most  rigid  rest  most  be  insisted  on.  It  is  not  enough  merely  to 
put  the  patient  to  bed.  The  head  and  neck  onght  to  be  confined  in  a  case  of 
plaster  or  guttapercha,  in  the  moulding  and  applying  of  which  all  imaginable 
gentleness  should  be  used ;'  and  the  patient  must  never  be  allowed  to  rise 
from  the  horizontal  posture,  the  sheets  being  so  arranged  that  they  can  be 
changed  without  raising  him.    This  rigid  rest  must  be  continued  until  the  p 


Tho  flail  lunwil  up  $X  tJir  top  ii(  tliv  ynpv*t\o 
ol  III*  dun  inBirr.enrerwl  Hisnully  hy  ■  qiiMil 


If  St  G»otgci  Hiv 


on  motion  of  the  bead  has  ceased  for  some  time.    In  other  respects  the  treat- 
ment is  the  same  as  in  disease  of  other  portions  of  tlie  spine. 

iMtrtl  Next  in  frequency  to  angular  curvature,  if  not  even  more  common,  is  what 

'  is  usually  called  lateral  curvature  of  the  spine,  though,  as  the  cur^'ature  is  not 
in  ordinary  cases  merely  to  one  side,  but  each  vertebra  is  also  somewhat 
rotated  on  that  next  to  it,  the  distortion  is  sometimes  called  '  rotation-corva- 
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tare.'  The  annexed  illustration  (Fig,  280)  shows  the  spine  in  a  very  extreme 
example  of  this  detbnmty,  so  extreme  that  the  atlas  in  the  erect  position  is 
only  a  few  inches  above  the  sacrovertebral  prominence ;  and  it  will  be  ob- 
served that  the  spine  is  so  rotated  that  there  are  vertebne  which  looktowiirds 
each  side,  and  some  which  are  directed  almost  backwards.  This  rotation  of 
the  vertebne  is  obviously  cansed  by  some  active  force  which  can  only  be 
exercised  by  the  mnsdes  inserted  into  them.  The  original  cause  of  the  distor- 
tion, however,  appears  to  be  merely  passive.  The  deformity  commences  in 
almost  all  cases  about  the  period  of  puberty,'  and  in  girls  far  oftener  than  in 
boys,  the  patient  being  weakly  and  sickly  from  confinement,  and  possibly  over- 
study,  or  from  menstrual  irregularity.  In  such  persons  anything  which  pro- 
duces habitual  inclination  of  the  spine  to  one  side,  as  the  habit  of  standing  on 
one  leg,  acting  on  the  lumbar  spine,  or  the  habit  of  carrying  a  burden  (such  as 
a  nnrse-cMld)  on  one  arm,  acting  on  the  dorsal  region,  may  prove  the  start- 
ing-point of  more  extensive  deformity.  The  muscles  are  now  thrown  into 
irregular  action ;  and  as  the  attachments  of  the  muscles  on  the  convex  side 
of  the  curve  are  approximated,  their  fibres  become  indurated  and  thromi  into 


chronic  action,  while  the  stretched  mnscles  on  the  other  side  are  proportionally 
weakened  and  inactive.  The  displaced  vertebree  are  also  changed  in  shape  by 
pressure,  so  that  when  the  deformity  has  lasted  long  the  bodies  of  the  vertebrie 
are  mach  thicker  on  the  convex  than  on  the  concave  side  of  the  curve,  and  the 
transverse  processes  are  almost  locked  together,  and  the  deformity  is,  at  that 
stage  at  least,  incurable.  When  the  spine  in  either  the  lumbar  or  dorsal 
region  is  thus  primarily  curved  a  somewhat  similar  secondary  incurvation 
commences  in  the  dorsal  or  lumbar  region,  produced  by  the  efforts  necessary 
to  maintain  the  balance  of  the  body.  This  secondary  curve  is,  however, 
always  less  marked  than  the  primary  one.  A  third  compensatory  curve  in 
the  cervical  region  may  sometimes  be  traced  in  cases  of  extreme  lateral  cur- 
vature, as  in  Fig.  280.  Lateral  curvature  in  the  dorsal  region  produces,  in  the 
first  place,  a  displacement  of  the  ribs  and  scapula  upwards  on  the  convex  side 
of  the  curve,  so  that  that  shoulder  is  raised  higher  than  the  other.  This  is 
commonly  on  the  right  side ;  and  the  first  thing  which  attracts  attention  is 
'  EalenU^  wijB  tluit  in  Germnny  ihe  diwnsp  beginii  Mrlier  than  this— from  six  to  t«n 
jmre  of  Bge— and  refeBi  ths  earlier  origin  of  the  dixeaae  there  u<  the  oarliM  period  M  which 
cfaildrao  are  pnt  to  school.    See  ■  Loml.  Hed.  Record,'  1B77,  p.  432. 
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the  '  growing  out '  of  that  shoulder,  as  it  is  termed.  When  the  deformity  is 
extensive  and  confirmed,  the  thorax  will  be  greatly  altered  in  shape,  so  that 
the  ribs  are  flattened  down,  the  intercostal  spaces  nearly  obHterated,  and  the 
cavity  for  the  lung  greatly  narrowed,  while  on  the  other  side  it  is  the  reverse. 
In  the  lumbar  curve  the  distance  between  the  last  rib  and  the  iUum  (i.e.  the 
flank)  is  much  increased  on  the  convex  side  of  the  curve,  while  on  the  con- 
cavity it  is  so  much  diminished  that  the  patient  is  sometimes  annoyed  by  the  rib 
impinging  on  the  ilium  ;  this  produces  considerable  falling  in  of  that  flank. 
The  hip  also  is  raised  and  prominent  on  the  convex  side  of  the  curve. 

The  diagnosis  is  generally  simple.  The  patient  being  stripped,  the  line 
of  the  spinous  processes  should  be  dotted  with  ink  as  she  stands  with  botli 
feet  flat  on  the  ground  and  planted  together.  She  should  then  be  made  to 
stoop ;  the  position  of  the  shoulders  should  be  compared,  the  distance  between 
the  ilium  and  last  rib  on  either  side  ascertained,  and  the  extent  of  the  thoracic 
and  lumbar  curvatures  compared.  The  only  affections  of  the  spine  which  it 
is  possible  to  confound  with  lateral  curvature  are  ;  a,  curvature  from  caries ; 
b,  curvature  from  rickets ;  and  c,  curvature  from  empyema.  In  some  very 
rare  cases  of  caries  of  the  spine  the  sides  of  the  bodies  are  either  entirely  or 
chiefly  aflected,  and  the  spine  falls  to  one  side  instead  of  directly  backwards ; 
but  on  attentively  investigating  the  history  of  such  a  case  there  is  never  any 
difiiculty  in  discovering  its  nature ;  the  curve  is  always  limited  to  a  few  only 
of  the  vertebrae  instead  of  being  diffused  over  the  whole  region,  and  is  always 
accompanied  by  more  or  less  of  angular  deformity.  The  cur\*ature  from 
rickets  is  usually  also  of  an  irregular  kind,  the  softened  vertebrae  projecting 
backwards  as  well  as  to  one  side.  It  commences  at  quite  a  different  period 
of  life  from  the  ordinary  lateral  cur\'ature,  and  is  generally,  if  not  always, 
accompanied  by  deformity  of  other  bones,  as  the  legs  or  forearms.  The 
curvature  which  follows  on  empyema  is  a  truly  lateral  curvature,  accompanied 
by  no  rotation,  and  is  always  easily  distinguished  from  lateral  curvature  by 
the  history  and  by  the  sinuses.* 

Having  fixed  the  diagnosis,  the  next 
thing  which  is  to  be  done  is  to  ascertain 
the  cause  and  how  the  disease  has  com- 
menced. If  it  has  commenced  in  the 
lumbar  region  as  a  consequence  of  in- 
clination of  the  pelvis  depending  on  un- 
equal length  of  the  limbs  (as  in  diseased 
hip),  the  first  step  in  the  treatment  is 
obviously  to  restore  the  length  of  the 
limb  by  a  proper  boot,  and  thus  to 
act  on  the  pelvis.  If  it  seems  to  depend 
on  a  habit  of  standing  on  one  leg  or  of 
dropping  one  shoulder,  that  habit  must 
be  corrected,  and  the  patient  carefully  ^w-  *'i-  Api»ratu«  for  ■upportinir  the  «|.iiie  ana 

_    ...     -  A  1     1  .i       ,  ..  11      i  preMing  the  projectlnir  part  of  tin?  tliorai  nn.t 

dnllea.  Any  habitual  exertion  that  iipiuetow»nuth«iuidaitfUuciiiaca8«ui  uur»i 
tends  to  distort  the  spine  (as  carrying  a       ^"^*  "*** 

weight,  working  at  a  one-armed  trade,  &c.)  must  be  given  up.  G}Tnnastic  ex- 
ercises which  call  the  muscles  of  the  two  sides  of  the  body  into  equable  action 
are  extremely  useful,  under  careful  supervision,  in  the  early  stage  of  the  disease. 
A  long  rest  in  the  recumbent  position,  and  with  the  body  in  a  perfect  state  of 

'  On  the  difference  Iwtween  the  onlinary  lateml  curvatare  and  that  from  empyema,  «?o 
Dr.  Little,  '  Syst.  of  Surg.'  3pd  ed.  vol.  li.  p.  441. 
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extension,  in  the  middle  of  the  day,  after  dinner,  is  also  very  desirable,  as 
avoiding  over-flB^tigue.  The  general  health  must  be  cared  for,  and  steel  is 
generally  indicated.  An  apparatus  may  also  be  apphed  to  press  gently  on  the 
convex  side  of  the  curve  in  the  back  and  to  separate  the  ribs  from  the  ilium 
in  the  concavity  of  the  loins.  When  the  curve  is  pronounced  and  the  disease 
inveterate,  nothing  can  be  done  to  correct  the  existing  deformity,  though  the 
application  of  an  instrument  may  be  still  advisable,  in  order  to  prevent  it  from 
increasing. 

Dr.  Sayre's  treatment,  described  above,  has  been  tried  in  cases  of  lateral 
curvature  also,  and  seems  to  me  very  applicable  to  such  cases.  But  here 
great  care  must  be  taken,  in  applying  it,  to  see  that  the  spine  is  straightened 
as  much  as  possible  before  the  plaster  is  apphed ;  and  I  think  the  dressing 
should  be  frequently  renewed,  in  order  to  see  that  it  does  not  injuriously  con- 
fine the  parts,  and  also  to  renew  the  extension. 

The  other  curvatures  of  the  spinal  column  are  kyphosis,  or  the  general  Other 
antero-posterior  curve  which  is  common  in  weakly  children  and  in  old  men  ;  ^^^"" 
and  lordosis,  or  the  incurvation  of  the  bodies  of  the  lumbar  vertebraB  forwards,  kyphosis ; 
The  term  kyphosis  is  sometimes  appUed  to  all  antero-posterior  displacement,    ^  ^^^ 
including  angular  curvature  ;  but  it  seems  to  me  better  to  speak  of  the  latter 
by  itself.    Kyphosis  occurs  in  early  infancy  from  mere  relaxation.  In  fact,  the 
spine  has  no  pronounced  curves  in  early  life,  and  when  the  baby  is  made  to 
sit  up  for  a  time  the  back  will  always  be  foimd  to  be  bowed  ;  but  this  bend  is 
only  temporary,  and  is  effaced  by  suspending  the  body  from  the  shoulders. 
Weakly  children  suffer  in  the  same  way  from  what  is  called  in  schools  '  cat's- 
bock ' — the  chin  poking  forward  and  the  spine  projecting  often  to  such  an  ex- 
tent that  the  case  is  mistaken  for  one  of  incipient  angular  curvature.     But 
attentive  examination  shows  that  the  curve  is  uniformly  distributed,  unaccom- 
panied by  pain  or  inflammation,  and  capable  to  a  great  extent,  if  not  entirely, 
of  obliteration  by  gentle  extension  or  suspension.    It  will  disappear  with  rest, 
strengthening,  and  correction  of  any  lazy  habit  of  stooping ;  or,  if  extreme, 
some  bandage  to  the  back  may  be  necessary.    The  kyphosis  of  old  age  can 
hardly  be  mistaken.    It  is  not  susceptible  of  more  than  partial  relief  from 
rest  and  support. 

Lordosis,  or  saddleback,  is  caused  chiefly  by  disease  or  congenital  dislocation 
of  the  hip  (Fig.  219,  p.  472).  It  is,  therefore,  a  secondary  change,  the  treat- 
ment of  which  must  consist  mainly  in  the  correction  of  the  primary  displace- 
ment. The  forward  inclination  of  the  pelvis  which  produces  the  lordosis  is 
necessitated  by  the  backward  displacement  of  the  centre  of  gravity  of  the  body 
caused  by  the  dislocation  of  the  hip.  Hence  the  first  step  is,  if  possible,  to 
remedy  this  displacement.  This  may  be  sometimes  effected,  in  congenital 
dislocation,  by  fixing  the  head  of  the  bone,  if  movable,  in  or  near  its  natural 
position,  or  in  ankylosis  by  dividing  the.  neck  of  the  bone  and  putting  the 
limb  straight.  When  this  has  been  done  extension  by  an  appropriate  instru- 
ment will  diminish  the  lumbar  curve,  though  it  is  not  probable  that  it  will 
succeed  in  wholly  rectifying  it. 

Ankylosis  of  the  spine  is  another  condition  not  very  uncommon  in  old  age,  AnkylosU. 
and  is  one  of  the  causes  of  the  rigidity  of  the  spine  in  advanced  life,  though 
by  no  means  the  only  or,  perhaps,  the  most  common.    It  is  probably  allied 
to,  or  associated  with,  chronic  rheumatic  arthritis.     The  anterior  common 
ligament  is  often  in  these  cases  found  converted  into  a  mass  of  bone,  and 
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the  ossification  seems  to  have  invaded  also  the  invertebral  discs.    It  is,  of 
course,  incurable. 

Tumours  of  all  kinds  may  be  found  in  the  spinal  canal,  but  I  cannot  spare 
the  space  required  for  their  detailed  description,  nor  do  I  consider  it  necessary. 
The  symptoms  are  those  of  irritation  or  of  pressure  on  the  cord,  together 
with  absence  of  proof  of  any  disease  in  the  bones ;  but  the  diagnosis  is  seldom 
made  quite  confidently  till  a  post-mortem  examination  shows  the  nature  of 
the  tumour.  The  only  other  affection  I  shall  speak  of  is  the  carcinomatous 
deposit  wliich  is  found  in  the  bones  of  the  spinal  colunm,  sometimes  as  a 
primary  disease,  sometimes  as  secondary  to  cancer  in  other  parts,  and  espe- 
cially to  scirrhus  of  the  breast.^  The  disease  is  seen  at  all  periods  of  life 
(Mr.  Hawkins  relates  the  case  of  a  child  five  years  of  age),  but  is  more  com- 
mon after  middle  age.  The  form  of  cancer  is  usually  encephaloid,  though 
scirrhus  ia  not  unknown,  and  possibly  many  of  these  tumours  would  now  be 
described  as  sarcomatous.  The  symptoms  are  often  very  severe — great 
pain,  severe  muscular  spasms  from  irritation  of  the  nerves  emerging  from  the 
affected  portion  of  the  spine,  paralysis  more  or  less  extended,  rapid  emaciation, 
and  death.  When  the  disease  occurs  primarily  the  diagnosis  can  only  be  con- 
fidently made  if  the  tumour  can  be  felt,  though  the  severe  localised  pain  and 
the  rapid  wasting  may  cause  a  suspicion  of  the  nature  of  the  malady.  In 
cases  where  cancer  in  other  parts  has  preceded,  or  is  still  present,  less  hesi- 
tation will  be  felt.*  All  that  can  be  done  is  to  soothe  the  patient's  sufferings 
by  the  free  use  of  narcotics,  and  to  insist  on  total  rest. 

Spina  bifida  is  a  tumour  formed  by  a  congenital  hernia  of  the  spinal  mem- 
branes (dura  mater  and  arachnoid),  through  a  cleft  left  in  the  arches  of  the 
vertebrae  by  incomplete  coalescence  of  their  laminae.  The  disease  is  more 
conmion  in  the  lumbar  than  in  any  other  region  (though  it  may  occur  in 
either  the  cervical  or  the  dorsal),  and  this  is  consistent  with  the  fact  that  the 
closure  of  the  arches  takes  place  gradually  from  above  downwards.  As  in 
the  analogous  tumours  in  the  brain  (meningocele),  there  is  not  only  want 
of  closure  of  the  bones  but  also  dropsical  effusion  in  the  sac  of  the  mem- 
branes. The  sac  of  the  tumour  is  formed  by  the  skin  and  the  dura  mater 
and  arachnoid,  but  it  always  contains  the  cerebro-spinal  fluid.  Sometimes 
also  the  pia  mater  and  the  cord,  or  in  the  lumbar  region  the  nerves  of  the 
Cauda  equina,  are  carried  into  the  sac,  and  united  to  it  in  the  middle  line 
(Fig.  282).  In  some  cases  the  skin  is  more  or  less  deficient  over  the  tumour, 
exposing  the  membranes  through  which  the  fluid  shines  as  through  a  thin 
bladder.  On  the  other  hand,  the  skin  has  been  found  much  thicker  than 
natural.  There  are  often  other  deformities,  such  as  clubfoot,  harelip,  hydro- 
cephalus, or  meningocele ;  and  if  the  child  survives  permanent  paralysis  of  the 
sphincters  or  paraplegia  may  result.  But  as  a  general  rule  such  children  do 
not  long  survive.  The  tumour  often  bursts,  and  fatal  convulsions  come  on, 
or  the  child  is  too  weakly  to  resist  some  of  the  ordinary  ailments  of  infancy. 
Still  there  are  cases  on  record  in  which  a  person  with  spina  bifida  has  been 
known  to  survive  to  and  beyond  middle  life  '  without  any  apparent  drawback 

'  See  Caesar  Hawkins's  *  Contributions  to  Path,  and  Surg.'  vol.  i.  p.  3S0  ;  *  Med.-Chir. 
Trans.'  vol.  xxiv.  p.  45. 

'  I  saw  a  singular  case  of  cancer  once,  in  which,  after  severe  pain  in  the  spine,  but  with- 
out paraplegia,  one  of  the  vertel»r»  was  found  to  crepitate  distinctly  on  the  other.  After 
a  few  days  this  symptom  disappeared,  the  soft  mass  having  grown  in  between  the  two  vertebne. 

'  In  a  published  case  the  patient  survived  to  the  age  of  fifty,  and  I  have  heard  of  older 
cases  in  private.    See  Holmes's  '  Surg.  Dis.  of  Childhood,*  p.  83. 
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from  the  disease ;  and  at  least  one  remarkable  instance  is  recorded  in  which 
a  tomour  which  was  believed  to  have  been  a  spina  bifida  (though  it  waa  more 
probably  a  meningocele)  gradually  lost  its  communication  with  the  cerebro- 
spinal canal,  and  was  removed  from  the  back  of  the  neck  as  a  simple  cyst ; ' 
aud  other  instances  of  spontaneous  cure  are  recorded.    Viewing,  then,  the 
great  danger  of  any  effectual  surgical  treatment,  it  seems  better  to  watch  the 
case  carefully,  and  not  to  interfere  unless  the  tumour  is  growing.     In  that 
case  the  tumour  should  be  tapped  with  a  fine  trocar  on  one  side,  since  when 
the  nerves  are  in  the  sac  they  always  adhere  in  the  middle  line,  and  as  much 
of  the  fluid  should  be  drawn  off  as  wilt  decidedly  relieve  the  tension.    A  shield 
or  compress  of  guttapercha,  well  padded,  should  then  be  applied.     Under 
this  treatment,  by  repeated  tapping,  some  cores  have  been  effected.*    In 
other  cases  there  seems  no  doubt  that  a  radical  cure  has  been  produced  by  the 
injection  of  tincture  of  iodine.    The  plan  which  has  had  moat  success  is  that 
introduced  by  Dr.  Morton  of  Glasgow.^    He  uses  a  solution  of  iodine  gr.  x. 
and  iod.  of  pot.  5  ss.  in  an  oz.  of  glycerine,  of  which  about  half  a  drachm 
is  injected  into  the  sac  after  the  tumour 
has  been  about  half  emptied.     Every 
precaution  must  be  taken  to  avoid  tlie 
entrance  of  air  during  the  operation, 
and    to  keep  tlie    puncture  securely 
closed  afterwards.    It  may  be  necessary 
to  repeat  the  injection.     In  a  letter  re- 
ceived from  Dr.  Morton,  m  the  year 
1882,  he  told  me  that  he  then  knew  of 
thirty-two  cases  treated  strictly  on  tliis 
method,  of  which  twenty-ais  had  been 
successful.     Six  had  died,  but  three  of 
these  were  hopeless  cases,  and  ought 
not  to  have  been  operated  on.     The 
proceeding,  however,  has  not  been  so 
successful  in  other  bands,  and  further 
riii.ni.  tipuwMaii>,ukuifrDBichii<i  wiiadiui  experience  is  needed  to  show  its  real 
to;hSriM.'^;i,u'?o«'i'!.V^rSrfrtZ^'  value  and  the  indications  for  its  per. 
S'th'rwrom'inr'^uien "  "JToi^'eliurn"  formance.     Attempts  have  been  made 
r**"iMit  a"i"i'hriun'«'i?II™['ihrM^"i^jiIt  ™  tumours  which  are  pedunculated — 
other*  iiiirr«ctii«o«Ti()r. -St. GwrKfiHotpitij   and    which,  therefore,  are  leas  likely 
DKum.     r.  T.    o.  ^    contain    the    cord    or    nerves — to 

obliterate  the  neck  by  the  gradual  pressure  of  a  clamp,  and  such  tumours 
have  even  been  successfully  removed.*  It  must  be  left  to  the  surgeon's  own 
judgment  whether  he  thinks  it  justifiable  to  risk  this  last  resource.  The 
pedunculated  condition  of  the  tumour  and  its  high  position  are  doubtless 
bvourable  circumstances  lor  the  success  of  the  attempt.  Yet  it  might  be 
argued  that  such  tumours  would  very  probably  remain  inactive.  I  have  never 
but  ODce  performed  the  operation  myself,  and  then  on  a  tumour  in  the  loins, 
in  the  case  of  a  girl  tet.  8,  whose  life  was  rendered  intolerable  from  permanent 

'  Solly,  ■Mod.-Chir.  Trans.'  Tol.  il.  p.  19. 

'  Sir  A.  t'<«per,  '  Med.-Chir.  Trans.'  vol.  ii. 

■  '  The  Tiuttmrnt  of  Spina  Biflda  hy  n  nev  mclbnt.'    Glugnir,  1S77. 

*  Wilson,  in  '  Path.  Trans.'  vol.  liv.  p.  2U.  Several  other cftswi  have  liecn  since  reTOr.lp.1, 
I  m«jr  retrr  to  two  recenllj'  operated  on  st  LooiU,  and  reporltal  in  the  •  Brit.  >Ie<i.  Journ.' 
Dec.  30,  18S2,  p.  1297.  by  Mr.  Bob«on,  HnJ  April  14,  1883,  p.  719,  by  Mr.  Jexsop. 
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paralysis  of  the  sphincters ;  bnt  spinal  meningitis  soon  set  in,  and  proved 
fatal  by  opisthotonos. 

I  ought  to  add  that  there  are  tumours  which  may  be  mistaken  for  spina 
bifida.  I  have  seen  a  fatty  tumour  allowed  to  grow  to  an  enormous  size, 
imder  the  idea  that,  being  situated  in  the  middle  line  of  the  spine,  it  was  a 
spina  bifida  ;  but  this  was  only  for  want  of  careful  examination.  But  con- 
genital subcutaneous  tumours,  when  situated  exactly  in  the  middle  line,  may 
lead  to  greater  difficulties.^  In  almost  all  spina  bifida  tumours,  however,  the 
sac  swells  up  when  the  child  cries,  and  the  edges  of  its  aperture  can  be  felt 
when  it  is  flaccid.  Some  malformations  are  classed  with  spina  bifida  in  which 
the  whole  spinal  laminsB  are  deficient,  and  others  in  which  the  ventricles  and 
the  central  spinal  canal  are  distended,  and  the  substance  of  the  cord  spread 
over  the  sac  ;  but  they  are  of  little  practical  interest,  being  incompatible  with 
life. 

*  See  T.  Smith,  in  'St.  Bartholomew's  Hospital  Reporto,*  vol.  ii.  p.  26. 
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CHAPTER  XXV. 

DISEASES  OP  MUSCLES   AND   BURS^. 

Muscles  are  liable  to  rupture  from  injury  such  as  occurs  not  unfrequently  in  Rapture  of 
the  pectoral  muscle  when  a  man  in  falling  grasps  at  a  bar  and  suddenly  brings  ^|^en- 
the  whole  momentum  of  his  body  to  bear  on  the  flaps  of  the  axilla ;  or  from  ^ons. 
over-exertion,  as  is  common  in  the  gastrocnemius  ;  ^  or  from  spasm,  as  occurs 
sometimes  in  the  rectus  abdominus  in  cases  of  tetanus  (see  page  60).     The 
usual  seat  of  rupture  is  at  the  junction  of  the  muscle  and  tendon,  but  it  very 
commonly  also  takes  place  in  the  centre  of  the  muscular  belly,  as  is  seen  in 
the  pectoralis  major  and  the  biceps  flexor  cubiti.'    The  diagnosis  is  easy 
when  the  accident  is  recent,  from  the  hollow  which  replaces  the  natural  out- 
line of  the  muscle ;  but  when  the  injury  is  of  some  standing,  and  the  seat  of 
ropture  has  been  filled  up  with  the  products  of  inflammation,  it  is  very  diffi- 
cult to  distinguish  it  from  some  form  of  innocent  tumour. 

The  treatment  consists  in  relaxing  the  muscle  by  some  apparatus  which 
will  bring  its  two  ends  nearer  together,  and  by  careful  and  even  bandaging, 
m  order  to  push  the  muscular  fibres  downwards  and  diminish  the  gap.  The 
prospects  of  ultimate  recovery  in  the  case  of  the  gastrocnemius,  which  is  the 
muscle  most  commonly  the  seat  of  this  injury,  are  good.  Hunter,  we  are 
told,  '  did  not  confine  himself  to  bed  for  this  accident,  but  continued  to  walk 
about  daring  the  cure.  His  mode  of  treatment  was  to  keep  the  heel  raised, 
and  to  compress  the  muscle  gently  with  a  roller,  by  which  any  fresh  separa- 
tion of  the  ends  of  the  tendon  by  spasmodic  or  involuntary  contraction  was 
prevented,  for  he  found  that  by  no  voluntary  impulse  could  he  excite  them  to 
contract  after  the  rupture  of  their  tendon.  ...  It  was  ascertained  at  Mr. 
Hunter's  death  that  the  union  of  the  ruptured  tendon  was  by  ossific 
deposition.' 

Another  not  unfrequent  injury  of  muscles  is  where  the  sheath  is  more  or 
less  torn  and  the  muscle  displaced  to  some  extent  from  its  bed,  a  lesion  some- 
times spoken  of  as  '  dislocation '  of  the  muscle.  We  meet  not  very  uncom- 
monly with  the  partial  form  of  this  injury,  but  the  complete,  in  which  the 
whole  belly  of  a  muscle  has  been  displaced,  is  far  less  common.  The  treatment 
consists  in  careful  replacement  as  far  as  possible  at  the  earliest  moment 
after  the  injury  (under  anaesthesia  if  necessary),  and  careful  position, 
bandaging  and  rest  for  about  a  month. 

This  seems  the  best  place  to  speak  of  an  injury  which  is  sometimes  met  Dislocation 
with  in  other  parts  of  the  body,  but  much  more  commonly  at  the  ankle  than  ^^  ^^idoiw. 
elsewhere — ^viz.  dislocation  of  a  tendon  from  its  groove  without  injury  to  the 
tendon  itself.     The  dislocation  is  either  produced  at  once,  or  a  previous  sprain 
has  somewhat  loosened  its  connection  with  its  sheath,  and  it  gives  way  alto- 
gether in  a  second  accident.  The  peroneus  longus  is  far  more  conmionly  dislo- 

'  John  Haiit«r  raptured  the  tendo  Achillis  in  dancing,  at  the  age  of  forty. — Hunter  s 
Worka,  rol.  i.  p.  34. 

'  In  some  cases  it  is  probable  that  only  the  fascia  covering  the  muscle  may  have  been  torn, 
allowing  the  fibres  to  protrade  through  the  rent  when  the  muscle  acts,  but  not  involving  any 
actual  lesion  of  the  muscle  itself. 
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cated  than  any  other  tendon :  but  the  peroneus  brevis  and  the  tibialis  pos- 
ticus have  also  been  found  to  be  displaced,  and  Sir  J.  Paget  ^  alludes  to 
three  cases  in  his  experience  in  which  the  extensor  tendon  of  the  middle 
finger  has  slipped  over  the  heads  of  the  metacarpal  bone  and  first  phalanx 
(an  accident  I  have  myself  witnessed),  as  well  as  to  a  preparation  in  the 
Museum  of  St.  Bartholomew's  Hospital  of  the  long  tendon  of  tlie  biceps 
dislocated  from  its  groove.  When  the  tendon  is  superficial,  the  signs  of  the 
injury  are  evident.  The  peroneus  longus  tendon,  for  instance,  or  the  ex- 
tensor tendon  of  the  finger,  may  be  distinctly  traced,  and  may  be  shpped 
back  to  its  proper  position,  on  relaxing  the  parts.  Dislocation  of  the  deeper 
tendons,  such  as  that  of  the  biceps,  is  probably  (as  Sir  J.  Paget  believes)  an 
injury  whose  precise  nature  could  hardly  be  verified ;  and,  in  fact,  there  is 
still  much  controversy  on  the  subject  (see  p.  262).  When  the  nature  of  the 
case  can  be  ascertained  the  tendon  should  be  replaced,  and  confined  in  posi- 
tion by  a  pad  or  other  appropriate  apparatus ;  but  it  often  remains  loose  for 
an  indefinite  time — at  least,  this  seems  to  be  the  case  with  the  peroneus 
longus.  My  patient,  who  had  the  extensor  tendon  of  a  finger  displaced,  soon 
completely  recovered.^ 

Inflammation  of  muscles,  as  far  as  it  can  be  distinguished  from  that  of 
other  parts,  occurs  usually  in  the  course  of  rheumatism  or  syphilis.  The 
'  gummatous  *  tumours  which  form  in  the  later  secondary,  or  tertiary  stages 
of  constitutional  syphilis,  may  often  be  recognised  in  large  muscular  masses, 
such  as  the  gastrocnemius  or  the  scapular  muscles,  forming  rounded,  hard, 
movable  tumours,  which  are  painful,  especially  at  night,  and  are  very  slow  in 
their  progress.  They  show  very  little  tendency  to  suppurate.  They  are 
usually  quickly  removed  by  a  course  of  iodide  of  potassium,  perhaps  assisted 
by  iodine  externally. 

The  sheaths  of  the  long  tendons  of  the  forearm  are  often  found  inflamed 
after  excessive  exercise— as  after  a  hard  day*s  rowing — forming  a  long  sausage- 
shaped  swelling,  inflamed  and  tender,  and  giving  a  peculiar  creaking 
sensation  to  the  finger  when  the  muscle  acts  and  sets  in  motion  the  lymph 
contained  in  its  sheath  ('  t6nosinite  cr^pitante  '  of  French  authors).  This 
inflammation  usually  subsides  rapidly  by  rest  and  the  application  of  iodine. 

Whitlow  is  a  popular  name  given  to  inflammation  in  or  in  the  neighbour- 
hood of  the  sheath  of  one  of  the  flexor  tendons  of  the  fingers.  Surgically 
speaking,  however,  there  are  various  forms  of  this  disease.  Tlie  common 
whitlow,  or  paronychia,  consists  usually  of  a  collection  of  purulent  fluid 
between  the  skin  and  epidermis  ( *  plilyzacious  pustule,'  as  it  is  sometimes 
called),  and  requires  nothing  but  the  division  of  the  epidermis  and  a  little 
common  dressing.  In  other  cases  abscess  forms  below  the  skin,  and  should 
be  early  opened.  This,  however,  involves  no  danger  to  the  finger.  But  the 
acute  inflammation  inside  the  sheath  of  the  tendon  (paronychia  tendinosa,  or 
periosteal  whitlow)  is  a  very  serious  disease,  and  is  too  often,  through  the 
mismanagement  of  ignorant  persons,  permitted  to  go  on  to  the  destruction  of 

»  •  Clin.  Lect.  and  tk^oiys,'  p.  86. 

'  A  largo  DuniKT  of  cas<'s  and  rfference««  l)canng:  on  this  aubject  are  collect «<d  in  an 
interesting  little  pamphlet,  entitled  *Surpical  raws  reiid  Iwfore  the  fioatoo  S<x'i«tT  fur 
Hedical  Observation/  by  Dr.  H.  H.  A.  Beach,  Cainbridtfe,  U.S.,  1876.  See  a1m>  a  Tt»rT 
interesting  clinical  lecture  by  Mr.  Callender  on  *  Dislocations  of  Muscles,*  *  Brit.  Med.  Joum.' 
July  13,  1878. 
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the  finger  or  even  of  the  hand.  It  arises  usually  after  a  punctured  or  poisoned 
wound,  sometimes  without  known  cause,  as  a  deep-seated  and  very  painful 
swelling,  generally  in  the  middle  phalanx  of  the  finger,  with  very  little  red- 
ness, and  with  a  very  slight  amount  of  swelling  compared  to  the  pain,  which 
is  often  so  violent  as  to  prevent  the  patient  from  sleeping.  The  part  is  ex- 
quisitely tender ;  it  is  too  tense  for  fluctuation  to  be  felt,  but  matter  will  almost 
certainly  form  in  a  very  short  time,  and  an  incision  is  urgently  needed, 
whether  suppuration  has  or  has  not  taken  place.  The  relief  to  the  pain  and 
tension  afforded  by  a  free  and  deep  incision  in  the  middle  line  of  the  finger  is 
decisive  and  immediate  ;  and  if  the  incision  be  made  before  the  abscess  has 
formed,  so  much  the  better  for  the  integrity  of  the  part. .  If,  on  the  other 
hand,  it  is  delayed,  the  inflammatory  effusion  will  separate  the  tendon  from 
the  vessels  which  supply  it,  and  cause  sloughing  of  the  tendon ;  or  suppura- 
tion will  penetrate  the  periosteum,  producing  necrosis  of  the  phalanx,  or  may 
even  burrow  backwards  into  the  palm  of  the  hand  and  destroy  the  whole 
function  of  the  member.' 

The  incision  is  very  painful,  although  the  pain  is  only  momentary,  and 
therefore  an  anaBsthetic  may  be  given,  especially  as  it  renders  it  easier  to  in- 
cise the  parts  with  the  requisite  freedom.  The  bleeding  should  be  encouraged 
by  putting  the  hand  into  warm  water.  Afterwards  the  hand  should  be  ele- 
vated on  to  the  opposite  shoulder  and  a  large  poultice  applied. 

The  most  common  of  all  the  diseases  of  bursce  is  that  enlargement  of  the  Hoiue- 
bursa  patella  which  is  popularly  called  ;  housemaid's  knee,*  inasmuch  as  ^^' 
women  of  this  class  are  most  liable  to  it,  from  the  untation  of  constant 
kneeling  in  their  work.  It  is,  however,  by  no  means  confined  to  housemaids 
nor  entirely  to  the  female  sex,  though  men  are  rarely  the  subjects  of  it.  The 
disease  is  also  sometimes  caused  by  injury  with  extravasation  of  blood  into 
the  bursa.  In  either  case  the  effusion  must  be  referred  to  inflammation, 
though  frequently  of  so  low  a  type  that  no  inflammatory  appearances  are 
perceptible.  It  forms  a  prominent  rounded  tumour,  covering  the  lower  part 
of  the  patella,  and  in  contact  below  with  the  capsule  of  the  joint,  usually  too 
tense  to  allow  of  the  feeling  of  fluctuation,  though  in  other  cases  this  may  be 
perceptible.  There  is  generally  no  pain  or  inconvenience  at  first,  except  the  Bunal 
obstruction  which  the  swelling  causes  to  kneeling ;  but  afterwards,  firom  per-  ^^^^^'^^ 
sistence  in  following  the  occupation,  acute  inflammation  often  comes  on  with 
great  swelling,  oedema,  and  redness  extending  around  the  joint,  much  pain, 
rigors,  and  other  feverish  symptoms.  Such  cases  are  occasionally  mistaken 
for  abscess  in  the  joint ;  but  the  buried  condition  of  the  patella  shows  that 
the  greater  part  at  least  of  the  abscess  is  external  to  the  articulation,  and 
though  it  is  no  doubt  possible  for  a  bursal  abscess  to  make  its  way  into  the 
joint,  yet  it  very  rarely  happens.  Such  abscesses  should  be  early  and 
pretty  freely  opened.  It  is  a  good  plan  to  make  an  incision  in  front,  then 
pass  in  a  director  and  cut  down  on  its  point  on  either  side  of  the  cavity,  so 
as  to  ensure  a  depending  opening  on  either  side.  Bursal  abscesses,  as  far  as 
I  have  seen,  almost  always  do  well. 

The  ordinary  chronic  enlargement  consists  at  first  merely  of  the  bursa,  Bunitis,  or 
fiUed  with  a  fluid  much  resembling  synovia,  and  containing  small  portions  ^^gement 
of  fibrine ;  at  other  times  more  or  less  blood  is  mixed  with  the  fluid.    As 
disease  progresses  the  walls  of  the  bursa  thicken,  the  portions  of  fibrine  in 

•  See  two  cases  recorded  by  Mr.  Tatum  in  *  Syst.  of  Surg/  2nd  ed.  vol.  iii.  p.  648,  in  both 
of  which  amputation  of  the  forearm  became  necessary. 

KK 
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the  fluid  increase,  fonning  a  number  of  '  millet-seed  *  bodies,  which  can 
sometimes  be  felt  creaking  in  the  sac  when  it  is  handled.  As  the  thickness 
of  the  walls  increases,  the  cavity  becomes  encroached  upon — though  the 
tumour  may  increase  in  size  also — and  sometimes  the  cyst  is  converted  into 
a  solid  fibrous  tumour.  Far  more  commonly,  however,  a  small  cavity  con- 
taining small  lumps  of  fibrine  or  altered  blood  will  be  foimd  at  a  very  advanced 
period  of  the  disease ;  and  even  when  the  tumour  is  sohd  throughout,  its 
centre  will  be  observed  to  be  much  softer  and  more  succulent  than  its  circum- 
ference (see  Fig.  154,  p.  882). 

At  its  commencement  the  disease  is  very  amenable  to  treatment.  Perfect 
rest,  with  slight  counter-irritation,  as  by  tincture  of  iodine  or  a  blister,  re- 
peated from  time  to  time  as  may  seem  necessary,  will  remove  the  swelling ; 
in  fact,  I  have  seen  many  of  these  bursas  subside  altogether  by  simple  confine- 
ment to  bed.  If  the  cyst  is  large,  but  not  thick,  there  is  no  objection  to 
drawing  off  the  fluid  with  the  aspirator,  and  then  strapping  the  part ;  or  if 
the  fluid  re-collect  applying  a  bhster.  When  the  sac  is  very  thick  these  means 
will  not  succeed.  A  seton  kept  in  till  it  causes  suppuration  will  produce  the 
obliteration  of  the  cavity,*  and  the  thickening  will  to  a  great  extent  subside, 
but  not  entirely.  After  the  seton  an  irregular  cicatrised  mass  will  be  left, 
disagreeable  to  kneel  upon.  Besides,  the  treatment  is  painful  and  not  firee 
from  danger.  Incision  is  necessary  when  suppuration  is  clearly  present,  find 
is  quite  justifiable  when  it  is  only  suspected.  U  no  pus  is  found  the  sac  is 
evacuated,  and  will  probably  fill  up  by  granulation.  Licision  and  pressure  is 
a  very  valuable  plan  of  treatment  in  many  cases,  much  less  dangerous  and 
painful  than  the  seton,  and  often  likely  to  obviate  the  necessity  of  removal 
when  the  walls  are  even  of  considerable  solidity.  It  is  warmly  advocated  by 
Mr.  Savory,^  who,  indeed,  says  '  it  may  be  adopted  in, almost  every  case/  It 
consists  merely  in  puncturing  the  enlarged  bursa  with  a  lancet  or  small  knife 
at  its  most  prominent  part,  evacuating  its  contents,  and  bringing  the  walls 
together  as  accurately  as  possible  with  strapping.  The  patient  need  not  be 
confined  to  bed,  though  this  is  in  my  opinion  desirable.  Sometimes  the  cyst 
does  not  refill.  If  it  does  it  must  be  again  punctured,  and  will  then  usuidly 
suppurate,  when  a  poultice  is  advisable.  The  thickened  walls  melt  down  in 
the  suppuration,  and  when  the  wound  closes  only  an  ill-defined  hardness  is 
left.  The  pressure  of  the  strapping  should  be  kept  up  in  cases  which  do  not 
suppurate  for  a  week  or  a  fortnight  after  the  cure  appears  complete.  But 
when  the  walls  are  much  thickened,  the  total  removal  of  the  tumour  is  the 
most  advisable  course.  It  can  hardly  be  denied  that  the  operation  involves 
some  risk  ;  but  this  cannot  be  great,  for  I  have  removed  many  such  tumours 
and  seen  many  others  removed,  and  never  heard  of  any  bad  consequences.* 
The  surgeon  will  remember  that  the  lower  part  of  the  tumour  is  in  contact 
with  the  capsule  of  the  joint.  A  free  incision  is  to  be  made  from  top  to 
bottom  over  the  middle  line  of  the  tumour  and  the  skin  fully  dissected  hack 
on  both  sides.  Then  the  upper  portion  of  the  tumour  is  separated  from  the 
periosteum  of  the  patella,  and  in  removing  the  lower  part  from  tlie  capsule  of 
the  joint  care  is  taken  to  put  on  the  stretch  the  cellular  adhesions  which  fix 

'  *  St.  Bartholomews  Hospital  Reports,'  vol.  ii.  p.  79. 

*  Mr.  Erichsen  speaks  of  the  occasional  occurrenoe  of  ahsoess  sproadinfr  into  the  bam, 
irhich  he  attributes  to  the  layer  of  deep  fascia  having  been  divided,  which,  after  snrrouiidiiift 
the  knee,  is  fixed  to  the  l)order8  of  the  patella.  *  Sc.  and  Art.  of  Surg.*  6th  ed.  vol.  ii.  p.  260. 
I  have  never  seen  this  complication,  but  it  furnishes  another  motive  for  carefallj  keeping  th« 
edge  of  the  knife  on  the  tumour  during  the  dissection. 
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it  and  divide  them  with  the  edge  of  the  knife  turned  towards  the  tumour. 
In  this  way  it  is  impossible  to  woimd  the  joint.  The  wound  is  to  be  strapped 
up  carefully,  and  the  limb  put  on  a  splint  and  carefully  bandaged  from  the 
foot  upwards. 

Numerous  other  bursse  exist  in  the  normal  condition,  or  are  developed  Affections 
from  constant  friction  between  the  skin  and  an  underlying  bone.  There  is  bu^J^"" 
one  on  the  anterior  aspect  of  the  upper  end  of  the  tibia,  between  the  tubercle 
of  the  tibia  and  the  ligamentum  patellae,  which  is  occasionally,  though  rarely, 
found  enlarged;  one  over  the  olecranon,  which  is  peculiarly  apt  to  enlarge  in 
miners,  from  the  attitude  in  which  they  constantly  work,  and  is  therefore 
denominated  *  miner's  elbow*;  and  several  in  the  popliteal  space, ^  one  of 
which,  that  beneath  the  tendon  of  the  semi-membranosus  muscle,  is  com- 
paratively often  enlarged,  and  when  it  shares  the  pulsation  of  the  popliteal 
artery  has  been  mistaken  for  aneurism,  though  such  a  mistake  can  only  be 
accounted  for  by  carelessness.  The  bursa  under  the  tendon  of  the  psoas  is 
another  instance  in  which  a  natural  bursa  is  occasionally  enlarged.  The 
subject  has  been  treated  of  in  reference  to  the  diagnosis  of  hip-disease  on 
p.  478.  None  of  these  bursal  enlargements  (if  we  except  the  last)  are  difficult 
of  diagnosis  to  one  who  remembers  their  position  and  the  fact  of  their  occa- 
sional diseased  condition.  But  if  any  hesitation  is  felt  as  to  the  nature  of 
the  tumour  the  grooved  needle  will  solve  the  difficulty  at  once.  These  en- 
larged burs®  must  be  treated  in  the  same  way  as  housemaid's  knee,  by  blisters, 
iodine  injection,  or  incision.  And  if  they  suppurate,  as  some  are  very  prone 
to  do,  especially  that  over  the  olecranon,  they  should  be  laid  pretty  freely  open. 
Suppuration  in  this  bursa  often  produces  a  diffused  inflammation  extending 
down  the  forearm,  which  is  sometimes  mistaken  for  phlegmonous  erysipelas, 
but  which  really  requires  no  treatment  beyond  the  free  evacuation  of  the 
bursal  abscess. 

In  treating  the  burs8B  which  are  comparatively  often  found  in  the  popliteal 
space  the  surgeon  must  remember  that  those  at  the  outer  side  of  the  ham 
almofit  always  commimicate  with  the  joint,  and  that  beneath  the  tendon  of 
the  semi-membranosus  not  unfrequently  does  so.  Great  care,  therefore,  is 
necessary  to  examine  the  limb  in  various  positions,  in  order  to  ascertain 
whether  this  is  the  case  before  any  active  treatment  is  undertaken.  The  com- 
munication, if  it  exists,  can  generally  be  opened  by  flexing  the  knee,  and  then 
some  or  all  of  the  fluid  in  the  bursa  can  be  pressed  back  into  the  joint.  When 
this  is  the  case  no  operation  is  admissible.  When  the  bursa  does  not  appear 
to  communicate  with  the  joint,  if  the  patient  suffers  much  inconvenience  from 
the  presence  of  the  tumour,  and  external  applications  with  rest  have  failed  to 
core  it,  it  will  be  justifiable  to  inject  it  with  iodine,  or  to  put  a  fine  seton 
through  it.'  But  such  bursffi  often  exist  and  attain  a  large  size  without  giving 
the  patient  any  trouble.  I  saw  a  man  once  who  had  been  for  more  than  ten 
years  an  able  seaman  in  Her  Majesty's  navy,  and  who  had  never  suffered  in 
the  least  from  the  presence  of  the  bursa,  though  it  was  unusually  large. 

Bursffi  of  new  formation  are  found  over  the  displaced  bones  in  clubfoot, 
over  the  end  of  the  fibula  in  tailors,  and  in  many  parts  of  the  body  subject  to 
pressure ;  and  accidental  or  irregular  bursse  are  met  with  in  various  parts—  e.g. 
over  the  hyoid  bone  or  larynx — but  they  seldom  grow  to  a  size  requiring  any 
serious  treatment. 

*  For  an  aeconnt  of  the  normal  anatomy  of  these  bimse  see  Gray's  '  Anatomy,'  10th  ed, 
p.  416. 

'  On  the  frequent  connection  between  such  burste  and  the  joint,  see  p.  462. 
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BnniozL  ^  bunion  is  a  bursa  formed  over  the  balf-dislocated  phalanx  of  the  great 

toe  from  the  pressure  of  the  boot.  It  is  often  followed  by  destructive  disease 
of  the  joint.  But  it  does  not  always  (at  least  at  first)  communicate  with  it. 
When  the  affection  is  confined  to  mere  inflammation  of  the  bursa,  rest  and 
soothing  applications  will  probably  subdue  it,  and  its  recurrence  must  be 
obviated  by  some  change  in  the  shape  of  the  boot.  If  it  suppurates  it  is 
better  to  allow  it  to  burst  without  interference ;  but  if  the  matter  will  not 
come  to  the  surface  it  must  be  incised,  and  then  if  it  does  not  seem  to  com- 
municate  with  the  joint  its  interior  may  be  rubbed  with  lunar  caustic  or  the 
strong  nitric  acid,  in  order  to  procure  its  obhteration.  If  the  joint  is  in- 
volved, the  shortest  and,  on  the  whole,  the  best  course  for  the  patient  is  to 
amputate  the  toe,  though  if  the  patient  wishes  it  there  is  no  objection  to  the 
resection  of  the  diseased  joint.  It  iis  doubtful,  however,  whether  this  opera- 
tion, even  if  successful,  will  leave  the  foot  more  useful  than  after  amputation 
of  the  toe.' 

Ganglion.  Ganglion  is  the  name  given  to  an  enlarged  bursa  which  is  developed  in 

connection  with  one  of  the  tendons.  Such  burseB  are  most  common  on  the 
back  of  the  wrist,  on  or  near  the  extensor  secundi  intemodii  poUicis,  though 
they  are  not  rarely  developed  in  other  tendons.  The  exact  connection  of  the 
sac  with  the  tendon  does  not  seem  to  be  quite  clearly  ascertained^  It  forms 
a  small,  hard,  round  swelling  at  the  back  of  the  joint,  and  the  main  symp- 
tom which  it  causes  is  weakness  of  the  wrist  and  hand,  sometimes  to  an 
extent  which  is  hard  to  reconcile  with  the  apparent  triviality  of  the  affection. 
It  has  been  clearly  proved  that,  in  some  cases,  at  any  rate,  a  ganglion  owes 
its  origin  to  a  protrusion  of  the  synovial  membrane  of  the  wrist  or  carpal 
joints,'  and  this  is  probably  often,  if  not  always,  the  nature  of  those  ganglia 
which  present  deep  in  the  wrist  under  or  close  to  the  radial  artery ;  but  that 
the  more  superficial  and  movable  ones  are  formed  in  the  same  way  is  at  any 
rate  unproved.  Nor  is  it  proved  or  probable  that  as  a  rule  they  have  any  open 
communication  with  the  sheaths  of  the  tendons,  though  they  are  believed  to  be 
often  developed  by  an  outgrowth  from  them  originally,  the  communication 
between  which  and  the  sheath  of  the  tendons  has  become  obliterated. 

A  ganglion  almost  always  contains  a  clear  gelatinous  fluid  exactly  resem- 
bling thin  jelly. 

Tlie  treatment  consists  in  freely  dividing  the  ganglion  subcutaneonaly, 
squeezing  out  the  contents,  and  applying  pressure.  The  old  rough  method  of 
bursting  the  sac  by  the  blow  of  a  book  or  by  forcible  pressure  was  essentially 
the  same,  but  it  is  far  less  certain,  more  painful,  and  is  besides  excessively 
rough  and  unsurgical.  It  is  far  better  to  pass  in  a  tendon-knife  at  a  little 
distance  from  the  small  round  lump,  apply  its  edge  fairly  to  the  side  of  the 
tumour,  and  cut  the  sac  across  as  freely  as  possible.  Then  all  the  contents 
of  the  sac  are  to  be  squeezed  out — whether  through  the  puncture  or  into  the 
cellular  tissue  does  not  matter — and  pressure  is  to  be  applied  by  means  of  a 
piece  of  sheet  lead,  or  other  firm  substance,  carefully  strapped  on  to  the  re- 
mains of  the  sac.  This  method  succeeds  in  the  great  majority  of  cases,  but 
in  some  the  tumour  refills  even  after  it  has  been  subcutaneously  divided  with 

*  I  am  speaking;  of  camm*  of  old  semi-dislocation  with  inflamed  bnnion,  where  the  booee 
are  often  much  altered  in  shape,  and  the  tendons  rigid.  In  ordinary  disease  of  the  meta- 
tarsophalangeal joint,  there  is  no  doubt  that  excision  leaves  a  moAt  useful  foot. 

'  There  is  a  preparation  in  the  Museum  of  St.  Oeorge  s  Hospital  showing  «nch  a  eonv- 
munication  in  a  case  of  ganglion.    See  also  N^laton,  *  Path.  Chir.'  toI.  ▼.  p.  905. 
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all  possible  care  many  times.  Such  cases  may  usually  be  cured  by  a  seton  of 
tiro  or  three  threads  run  through  the  sac,  and  kept  in  till  suppuration  is  set 
up,  when  it  can  be  withdrawn.  If  this  also  fails  the  choice  is  between  lay- 
ing the  ganglion  open  and  dressing  in  the  cavity  till  it  fills  up,  or  dissecting 
it  out.  The  former  plan  is  the  one  which  I  prefer.  It  is  I  believe  almost 
always  successful,  and  with  antiseptic  precautions  involves  very  little  danger. 
The  sac  should  be  carefully  emptied  of  its  contents,  and  it  will  sometimes 
be  found  that  the  failure  ojf  the  previous  treatment  was  due  to  the  pressure 
of  millet-seed  bodies  in  the  sac. 

The  compound  palmar  ganglion  is  a  tumour  or  cyst  developed  in  the  sheath  Compound 
of  the  common  flexor  tendons  passing  under  the  annular  ligament  of  the  ^^don. 
wrist.  It  forms  a  tumour  which  presents  in  the  forearm  and  in  the  palm  ex- 
tending on  both  'sides  of  the  annular  ligament  which  binds  down  its  central 
part ;  and  often,  on  making  the  patient  move  his  fingers,  a  creaking  sensation 
is  perceived,  caused  by  the  '  millet- seed '  bodies  which  are  foimd  in  it.  These 
are  small  masses  of  lymph,  often  very  numerous,  which  are  almost  always 
contained  in  these  compound  ganglions.  The  wrist  is  very  much  limited  in 
its  movements  in  these  cases,  and  some  of  the  fingers  also  are  sometimes 
entirely  deprived  of  motion,  flexed  into  the  palm,  and  utterly  useless.  The 
main  obstacle  to  the  cure  of  the  disease  is  the  presence  of  the  millet-seed 
bodies  ;  when  these  are  evacuated  the  case  generally  does  well.  I  have  never 
hitherto  seen  a  case  of  this  disease  in  which  any  progress  to  cure  was  made 
until  these  bodies  had  been  evacuated,  and  I  have  now  given  up  as  useless 
any  attempts  to  cure  it  by  blisters  or  injections.  The  best  plan  is  to  make 
a  limited  incision  into  one  part  of  the  tumour  (that  in  the  forearm  is  usually 
selected);  and  press  out  all  the  millet-seed  bodies,  emptying  the  sac  as  com- 
pletely as  possible.  Strapping  should  be  applied  methodically  from  below 
upwards,  so  as  to  keep  the  parietes  of  the  sac  as  closely  as  possible  in  contact, 
in  the  hope  that  they  will  close  and  that  no  further  inflammation  will  occur. 
In  all  the  cases,  however,  that  I  have  seen,  suppuration  has  taken  place ; 
but  this  has  not  interfered  with  the  ultimate  success  of  the  treatment.  Unless 
the  suppuration  is  unusually  violent  or  some  complication  should  occur,  the 
prognosis  is  good,  and  the  patient  generally  recovers  the  entire  use  of  the 
hand  and  fingers. 

Muscles  are  subject  to  various  degenerations,  some  of  which  constitute  Degenen- 
definite  and  important  surgical  affections  ;  others  are  rather  the  consequences  ^„^^ 
or  accompaniments  of  disease,  or  are  mere  pathological  curiosities.     The  Simple 
atrophy  which  follows  on  disuse  requires  no  further  notice — the  muscle  is  ■*™P''J^* 
merely  smaller,  but  without  any  change  in  the  anatomical  structure  of  its 
fibres.     Clearly  contrasted  with  this  is  the  '  progressive  muscular  atrophy '  Progresuve 
of  Cruveilhier,  in  which,  firom  some  general  cause  which  is  not  at  present  JJJJ^' 
completely  understood,  the  muscular  tissue  in  one  or  more  regions  becomes, 
without  any  known  injury  or  other  reason,  wasted — the  wasting  extends 
during  an  indefinite  period,  involves  fresh  groups  of  muscles,  and  may  go  on 
till  the  patient's  death.    The  disease  is  often  hereditary,  and  it  affects  usually 
the  male  members  of  the  family.    In  other  cases  it  has  been  thought  to  be 
excited  by  cold  and  damp,  or  by  syphilis.     Cruveilhier  beheved  that  the 
disease  depended  on  degeneration  of  the  anterior  or  motor  roots  of  the  spinal 
nerves ;  but  this  seems  contradicted  by  the  result  of  post-mortem  examination 
in  many  cases  where  no  such  lesion  existed.    Dr.  Lockhart  Clarke  believes 
that  the  essence  of  the  disease  consists  in  '  lesions  of  the  grey  substance  of 
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the  cord,'  consisting  chiefly  of  areas  of  what  he  calls  '  granular  and  fluid 
disintegration ; '  and  other  pathologists  have  supported  this  statement,^  which 
is  rendered  still  more  probable  by  the  fact  that  symptoms  identical  with  the 
hereditary  affection  have  been  noted  in  cases  of  obvious  disease  of  the  spinal 
cord.  It  is  probable,  therefore,  that  the  disease  should  be  classed  with  those 
of  the  nervous  centres ;  yet,  as  this  is  not  yet  absolutely  proved,  it  is  generally 
still  assigned  to  those  of  the  muscles.  It  commences  most  commonly  in  the 
upper  extremity,  and  usually  with  wasting  of  the  muscles  of  the  palm, 
spreading  upwards  to  those  of  the  arm,  chest,  abdomen,  and  lastly  to  those 
of  respiration  and  deglutition.  More  rarely  it  begins  in  the  thorax,  and  still 
more  rarely  in  the  lower  limjbs.  The  weakness  is  accompanied  by  a  loss  of 
co-ordination,  producing  imcertainty  in  the  movements,  with  cramps  and 
twitches  in  the  part.  Sensation  is  usually  unaffected.  Occasionally  there 
is  some  numbness,  and  pain  is  complained  of  in  the  affected  muscles  in  about 
half  the  cases.  The  wasting  does  not  involve  the  whole  muscle.  On 
microscopic  examination,  side  by  side  with  the  wasted  fibres  are  seen  others 
which  are  perfectly  natural,  and  the  same  is  the  case  to  the  naked  eye.  The 
atrophy  is  accompanied  by  granular  or  fatty  degeneration  of  the  muscular 
tissue,  the  sarcous  elements  being  replaced  by  granules  or  fat-cells,  while  the 
striae  have  become  more  or  less  indistinct.  In  other  cases  a  rarer  degenera- 
tion is  found — the  waxy  or  vitreous — in  which  the  fibres  are  changed  into 
a  transparent  homogeneous  substance,  in  which  no  strife  can  be  seen,  and 
the  muscle  resembles  a  piece  of  tendon  or  aponeurosis. 

The  treatment  of  this  disease  is  rarely  satisfiEtctory.  Strict  attention  to 
the  general  health,  the  treatment  of  any  syphilitic  taint  which  may  be  present 
or  be  suspected,  the  prolonged  use  of  galvanism  in  its  various  forms,  and 
the  use  of  the  warm  sulphurous  water  of  Aix-la-Chapelle,  appear  to  be  of 
admitted  value.  Medical  treatment  may  succeed  in  some  cases,  and  if  so 
the  drugs  which  are  most  likely  to  be  of  value  are  arsenic,  phosphorus,  and 
the  mineral  tonics,  as  zinc  or  iron.  But  to  be  efi&cacious  these  remedies 
must  be  long  continued,  in  small  doses.  Dr.  Lockhart  Clarke  suggests  the 
trial  of  counter-irritation  to  the  spine. 

Besides  these  two  well-marked  forms  of  atrophy  there  are  others  in  which 
the  atrophy  of  disuse  is  variously  combined  with  &tty  or  granular  degenera- 
tion '  in  acute  diseases,  alcohohsm,  lead-poisoning,  rheumatism,'  &c. ;  but  as 
this  is  merely  a  subordinate  feature  of  the  general  disease,  nothing  farther 
need  be  said  about  it.' 

Infantile  Two  forms  of  degeneration  of  muscles  in  childliood  claim  notice  here.     1. 

P*"^y«»-  Infantile  paralysis,  or  *  essential '  paralysis,  so  called  because  it  is  not  supposed 
to  be  connected  with  any  morbid  state  of  the  nervous  centres.  We  may  fairly 
reserve  our  opinion  on  the  latter  point.  No  proof  has,  it  is  true,  been  obtained 
hitherto  that  the  spinal  cord  is  affected  in  infantile  paralysis ; '  yet  the  symp- 
toms point  strongly  to  disease  either  of  the  cord  or  nerves  as  the  cause  of  the 
paralysis  which  so  speedily  occurs  in  a  muscle  or  group  of  muscles.     The 

'  See  Charcot,  *  Lectures  on  DisetiscM  of  the  Nervous  System,'  New  Sjd.  Soc  Trans. 
lect.  iii. 

'  I  do  not  speak  here  of  '  locomotor  ataxy/  regarding  it  as  lying  more  in  the  prorinoe  of 
a  treatise  on  medicine ;  and  I  apply  the  same  observation  to  trichiniasis. 

'  Charcot,  however,  has  recently  taught,  as  the  result  of  his  own  researches  and  those  of 
other  eminent  pathologists,  that  there  is  in  this  disetise  atrophy  of  the  motor  cells  in  that 
portion  of  the  cord  from  which  the  affected  parts  derive  their  nerves.  See  Charcot,  *  Lect  arm 
on  Diseases  of  the  Nervous  Syotem,'  New  Syd.  Soc  Trans,  p.  57. 
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disease  begins  usually  after  a  feverish  attack,  or  sometimes  during  teething, 
after  convulsions,  and  in  some  cases  without  any  noticeable  derangement  of 
the  general  health.  The  muscular  affection,  whether  preceded  by  general  ill- 
health  or  no,  is  in  itself  sudden.  It  usually  affects  the  lower  extremities, 
and  either  the  whole  limb  or  groups  of  its  muscles,  or  a  solitary  muscle  may 
be  affected.  Less  commonly  it  is  noticed  in  the  upper  extremity.  The  muscle 
which  is  most  commonly  affected  alone  is,  I  think,  the  deltoid.  The  stemo- 
mastoid  is  also  sometimes  alone  affected.  When  special  groups  of  muscles  of 
the  leg  are  paralysed  the  corresponding  form  of  clubfoot  follows  from  the 
unbalanced  action  of  their  antagonists.  Paralysis  affecting  the  muscles  of 
one  buttock  sometimes  leads  to  a  suspicion  of  hip-disease,  but  is  easily 
distinguished  from  it,  on  attentive  examination,  by  the  perfect  freedom  and 
painlessness  of  passive  motion. 

When  the  disease  is  inveterate  nothing  can  be  done  except  to  restore  the 
limbs  by  tenotomy  and  mechanical  apphances  to  such  a  position  as  may  be 
most  useful  to  the  patient,  if  he  has  the  power  of  using  them  in  any  degree. 
But  in  early  cases  a  cure  may  fairly  be  hoped  for  from  the  persistent  use  of 
galvanism,  from  exciting  the  muscles  to  voluntary  action  as  far  as  is  possible,^ 
from  tonics,  such  as  strychnia,  and  from  shampooing  or  rubbing  the  limbs. 

2.  The  other  form  of  paralysis  in  childhood  is  that  curious  disease  called 
*  pseudo-hypertrophic  paralysis,'  or  *  Duchenne's  disease.'  The  subjects  are 
as  a  rule  more  or  less  idiotic.  After  a  stage  of  partial  paralysis,  or  weakness 
of  the  lower  hmbs,  which  may  last  several  months,  the  patient  being  quite 
unable  to  stand  or  walk,  the  stage  of  hypertrophy  commences,  in  which  the 
gastrocnemii,  the  gluteal  muscles,  and  those  of  the  loins,  become  very  much 
swollen.  The  swelling,  however,  or  apparent  hypertrophy,  is  found  to  be  due 
not  to  any  real  hypertrophy  of  the  muscle,  but  to  an  abundant  formation  of 
connective  tissue  or  fat,  or  both,  amongst  its  fibres,  which  are  themselves  at 
least  at  first  healthy  and  present  the  normal  response  to  galvanism.  In  the 
third  stage  (which  may  be  deferred  for  years  after  the  commencement  of  the 
second)  the  limbs  begin  to  waste,  complete  paralysis  ensues,  and  the  patient 
dies  sooner  or  later,  unless  some  accidental  malady  carries  him  off. 

*  During  its  first  stage  the  disease  is  sometimes  curable.  Duchenne  has 
recorded  two  such  cases.^  But  in  the  second  stage  scarcely  any  hope  of  re- 
covery can  be  entertained.  The  treatment  consists  chiefly  of  local  faradiza- 
tion and  shampooing.' — Lockhart  Clarke. 

Muscles  are  subject  to  all  the  forms  of  tumour  described  in  Chap.  XVII.,  Tumonn 
bat  I  do  not  know  that  their  occurrence  in  muscles  is  a  fact  of  any  special  ^  ™"  ^ 
significance.  I  have  spoken  on  p.  842  of  the  singular  cases  in  which  muscles 
ossify,  or  where  loose  bony  tumours  are  found  to  be  developed  in  them.  The 
gummatous  tumours  due  to  syphilis  sometimes  attain  an  enormous  size,  and 
in  one  well-known  case'  the  scapula  was  removed  for  such  a  growth.  They 
are,  however,  almost  always  amenable  to  internal  remedies. 

*  Mach  good  often  retmlto  from  putting  the  child  in  a  '  go-cart/  where  in  order  to  move 
abf^ut,  the  affected  muscles  must  be  called  upon  to  act. 

*  '  T)e  la  Pamlysie  musculaire  pseudo-hypertrophique.*    Paris,  1868. 
"  South,  in  •  Path.  Trans.*  vol.  vii.  p.  348. 
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CHAPTER  XXVI. 

CLUBFOOT  AND   OTHER  DEFORMITIES. ORTHOPAEDIC   SURGERY. 

The  various  defonnities  which  are  treated  of  in  this  chapter,  and  of  which 
cluhfoot  may  he  taken  as  the  type,  as  it  is  also  by  tea  the  most  frequent  ex- 
ample, are  due  to  shortening  of  the  muscles,  the  result  either  of  the  relaxation 
of  their  antagonists  from  paralysis,  of  a  tonic  spasm  in  their  own  substance, 
or  of  some  change  in  the  structure  of  the  muscular  fibres,  leading  to  their 
permanent  contraction.^  It  is  very  difficult,  indeed,  to  determine  the  share 
which  paralysis  or  spasm  respectively  may  have  in  producing  the  congenital 
forms  of  the  malady,  but  in  many  of  the  non-congenital  cases  the  deformity 
clearly  depends  on  infioiitile  paralysis.  Congenital  cases,  on  the  other  hand, 
seem  more  of  a  spasmodic  nature,  though  the  spasm  relaxes  to  a  great  extent 
in  sleep  or  in  yawning,'  and  they  are  accordingly  generally  beUeved  to  depend 
on  some  abnormal  state  of  the  nervous  centres,  though  what  that  state  is 
remains  unknown.  The  cases  in  which  deformity  is  produced  by  disease  of 
the  muscles  themselves  irrespective  of  spasmodic  or  paralytic  deformity,  are 
purely  exceptional.  The  main  point  to  determine  in  the  treatment  of  de- 
formities is  their  curabihty  by  or  without  surgical  operation.  The  milder 
cases  of  deformity,  whether  spastic  or  paralytic,  may  be  remedied  by  gradual 
extension  by  means  of  appropriate  apparatus,  and  some  even  by  the  manipula- 
tions of  the  nurse  or  mother  ;  but  for  cases  of  ordinary  severity  tenotomy  is 
required  before  the  application  of  the  instrument  intended  to  place  the  parts 
in  the  natural  position. 
Tenotomy.  Tenotomy,  or  the  subcutaneous  division  of  tendons,  is  an  operation  now 

very  extensively  practised,  but  for  which  the  surgical  profession  is  indebted 
to  the  genius  of  a  surgeon  lately  deceased — the  illustrious  Stromeyer.'  It 
consists  in  passing  a  small  thin  Imife  through  a  minute  puncture  close  to  the 
contracted  tendon,  dividing  it,  if  possible,  without  injuring  any  part  in  its 
vicinity ;  then  withdrawing  the  knife,  closing  the  wound  carefully  and  allowing 
it  to  heal,  which  in  almost  all  cases  it  does  by  the  process  of  first  intention. 
The  upper  end  of  the  divided  tendon  retracts  in  its  sheath,  and  the  sheath 
becomes  filled  with  lymph,  in  which  fibrous  tissue  is  developed,  very  much  as 

*  This  change  is  called  by  American  surgeons  *  contracture,'  and  is  chiefly  exemplified  by 
the  state  of  the  muscles  on  the  flexed  side  of  a  permanently  contracted  joint,  as  the  hip  or 
knee. 

'  See  Dr.  Little's  observations  on  this  head  in  'Syst.  of  Surg.'  3rd  ed.  toI.  ii.  pp.  2S7 
et  seq. 

•  Dr.  Adams  says:  *0n  Feb.  28,  1831,  Stromeyer  first  divided  the  tendo  AchilliM  by  sub- 
cutaneous puncture  in  a  case  of  non-<*on(venitaI  equinovarus  in  a  boy  ag:ed  nineteen.  No  iH'- 
flammation  followed.  By  gradual  extension  the  deformity  was  cured  in  two  months^  and  the 
boy  allowed  to  walk  with  a  steel  support  to  the  boot.* — 'Ku^ts  Magaxine,'  1833,  vol.  »*^«» 
p.  195.  But  though  Stromeyer's  priority  in  the  practical  use  of  tenotomy  is  undisputed,  the 
priority  in  the  suggestion  is  due  to  Delpech,  a>  Stromeyer  has  expressly  pointed  out.  John 
Hunter,  after  he  had  suffered  in  his  own  perM)n  from  rupture  of  the  tendo  Achillis  (see 
p.  496),  investigated  the  process  of  union  after  subcutaneous  division  of  the  tendo  Achilli<* 
in  dogs,  and  his  preparations  are  still  in  the  Museum  of  the  College  of  Surgmn.^  He  cam«» 
to  the  perfectly  correct  conclusion  that  the  process  *  was  similar  to  that  of  fractured  lx>ne«i 
*where  the  skin  is  not  wounde<i.'  In  fact,  Hunter  may,  as  Mr.  Adams  has  Mtd,  be  regarded 
as  the  originator  of  sul>cutaneous  surgery. 
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a  simple  fracture  is  anited.  This  fibroas  tissue  is  at  first  soft,  and  easily  yields 
to  an  extending  force  (Fig.  283) ;  and  the  subsequent  treatment  consists  in 
gently  drawing  it  out  to  the  required  length.  When  this  process  is  completed 
the  uniting  material  is  thinner  than  the  natural  tendon,  and  the  muscle  com- 
paratively weak ;  but  it  gradually  acquires  strength  and  breadth,  and  when 
examined  some  time  afterwards  so  closely  resembles  the  original  tendon '  that 
the  difference  is  only  visible  on  a  fresh  section,  and  after  very  close  ex. 
amination.  Sometimes  after  division  one  or  both  ends  of  the  divided  tendon 
may  adhere  to  a  neighbouring  bone  and  the  function  of  the  divided  muscle 
may  thus  be  lost,  at  any  rate  for  the  time.  Still  it  seems  that  these  adhesions 
often  give  way  ultimately,  and  the  muscle  resumes  its  functions ;  and  even  if 

not,  the  limb  will  probably  be  very  useful.  The 
tendo  Achiilis,  which  is  the  most  important  of 
the  tendons  usuaUy  divided,  lies  too  far  away 
from  the  tibia  to  be  subject  to  this  accident. 

In  other  cases  the  tendon,  if  divided  near 
its  insertion,  may  form  for  itself  an  entirely 
new  attachment,  as  was  the  case  in  the  in- 
stance from  which  Fig.  284  was  taken.     But 


333.  A  ipecimen  flhowing  the 
oonditloii  of  the  tendo  Achillte  In 
■n  adult  23  daje  after  ita  dirlaion. 
The  opezmtion  had  been  perf onned 
In  order  to  aasist  in  the  reduction 
of  a  compound  fracture  of  the 
leg.  Amputation  became  neceaary 
at  the  aboTe  period. — Prom  St. 
Oeorge'a  Hospital  Moaenm,  Scr.  It. 
>'o.3U. 


Fio.  384.  An  eve,  showing  the  union  of  the  tendon  of  the  external 
rectua  muscle,  after  its  division  in  a  case  of  squints  The  patient 
died  of  phthisis  a  month  after  the  operation.  The  muscle 
(which  is  seen  at  the  upper  part  of  the  figure)  is  now  connected 
to  the  sclerotic  by  a  long  thin  bundle  of  fibrous  tissue.  The 
insertion  of  the  original  tendon  into  the  tunica  albuginea  Is 
perfectly  distinct,  uid  appears  quite  separate  from  the  new 
uniting  materiaL  The  latter  was  so  firm  that  it  allowed  of 
fondble  traction  without  giving  way.  The  deformity  appeared 
to  be  cured.— St.  George's  Hospital  Museum,  Ser.  Ir.  Ko.  7. 


in  such  a  case  the  operation  will  probably  be  as  successftd  as  if  the  two 
ends  of  the  tendon  had  been  united  in  the  ordinary  way. 

I  mention  these  irregularities  in  the  method  of  union  inasmuch  as  they 
have  been  made  the  ground  for  decrying  the  operation  of  tenotomy  altogether, 
except  as  applied  to  the  tendo  Achiilis,  and  for  substituting  extension  for  it  as 
the  general  method  of  treating  clubfoot.'  Mr.  Barwell  is  impressed  with  the 
belief  that  after  the  division  of  the  tibialis  posticus  and  other  deeply  seated 
tendons  the  tendon  often  does  not  unite  in  its  natural  relations,  and  that  a 
lameness  is  left-—'  less  apparent,  perhaps,  but  certainly  more  incurable  than 
the  original  disease.'    I  can  only  say  that  after  the  appearance  of  Mr.  BarwelPs 

■  The  prooeas  of  union  in  divided  tendons  has  been  most  minutely  described  by  Mr.  W. 
Adams,  '  On  the  Keparatiye  Prooees  in  Human  Tendons  after  Division.'  I  would  refer  the 
reader  to  the  4th  chapter  of  that  work  for  many  details  for  which  space  fails  me  here. 

'  Barwell,  '  On  certain  Grave  Evils  attending  Tenotomy,  and  on  a  New  Method  of 
Curing  Deformities  of  the  Foot.' — *  Med.-Chir.  Trans.'  vol.  xlv.  p.  26. 
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paper  I  have  carefully  examined  many  cases  under  my  own  and  other  surgeons* 
care  in  which  these  tendons  have  heen  divided^  and  have  &iled  to  verify  Mr. 
Barweirs  statement.  The  foot,  in  favourahle  cases,  is  very  nearly  natural. 
Beyond  some  flattening  of  the  arch  and  widening  of  the  sole,  there  is  little 
change  in  its  external  appearance,  and  the  patient  walks  nimhly  and  with  no 
perceptible  limp.  Nor  is  Mr.  Barwell's  method  of  extension,  by  means  of 
indiarubber  cords,  hooked  on  to  splints  which  are  kept  in  place  by  plaster,  at 
all  easy  to  apply  successfully  in  cases  where  the  deformity  is  serious,  since  the 
traction  necessary  to  correct  the  deformity  will  either  pull  the  splints  off  or, 
if  they  are  more  securely  fastened  by  the  strapping,  the  latter  will  then  cut 
into  the  skin.  My  own  trials'  of  this  method  have  consequently  been  dis- 
appointing ;  yet  its  principle,  that  of  substituting  gradually  increasing  elastic 
tension  for  the  muscles  which  are  paralysed,  is  so  obviously  sound  for  the 
treatment  of  paralytic  deformity,  that  I  thought  it  right  to  direct  the  reader's 
attention  to  it.  I  consider  it  a  valuable  method  of  treatment  in  the 
slighter  cases  of  paralytic  deformity,  though  Mr.  Barwell's  statement  of  the 
evils  attending  tenotomy  seems  overdrawn,  and  tenotomy  is  still  in  general 
use  in  all  ordinary  cases. 

Tenotomy  is  generally  employed  in  the  cure  of  clubfoot ;  sometimes,  as  in 
the  case&om  which  Fig.  288  was  drawn,  to  facilitate  the  reduction  of  a  frac- 
tured bone,  sometimes  of  a  dislocation ;  also  for  squint  and  wryneck,  and  in 
various  deformities,  as  those  produced  by  diseased  hip,  knee,  &c.  Muscles 
also  are  occasionally  divided,  either  subcutaneously  or  otherwise,  in  plastic 
operations,  as  the  levator  palati  mollis  in  staphyloraphy.  In  aU  these  cases 
the  object  of  the  surgeon  is  to  divide  the  tendon  or  muscle  as  cleanly  and  with 
as  small  a  wound  as  possible  ;  and,  if  the  operation  be  subcutaneous,  to  keep 
the  parts  quiet  until  primary  \mion  is  ensured.  The  attempt  to  put  the  parts 
at  once  into  the  desired  position  after  subcutaneous  tenotomy  may,  indeed,  be 
successful,  but  it  is  somewhat  risky,  for  suppuration  may  easily  follow,  and 
then  time  will  be  lost  instead  of  gained ;  or  the  divided  tendon  may  be  matted 
to  the  parts  around,  and  the  attempt  to  cure  the  deformity  prove  an  entire 
fjEbilure  ;  whilst  the  slight  delay  in  waiting  for  primary  union  does  not  increase 
the  difficulty  of  treating  the  case  at  all,  since  the  imiting  medium  is  perfectly 
soft  and  extensible  then  and  for  a  long  time  afterwards. 

I  now  turn  to  the  various  kinds  of  clubfoot. 

Talipes  Tahpes  equinus  is  the  deformity  produced  by  a  contracted  state  of  the 

eqainuB.  gastrocnemius  muscle  drawing  the  os  calcis  directly  upwards,  and  causing  the 
patient  to  walk  on  the  metatarso-phalangeal  joints  and  the  toes,  the  foot  bear- 
ing a  strong  resemblance  to  that  of  a  horse,  whence  the  name.  Figs.  285, 
286,  taken  from  an  old  neglected  case  of  this  deformity,  will  give  a  better 
idea  of  its  anatomy  than  words  can  do.  It  will  be  seen  that  the  heel-bone 
is  drawn  into  a  tolerably  vertical  position,  the  tarsus  is  much  curved  forwards, 
so  that  the  metatarsus  approaches  the  os  calcis ;  and  the  muscles  of  the  sole 
of  the  foot,  with  the  plantar  fascia,  are  very  much  contracted,  the  long 
muscles  in  front  proportionally  stretched,  those  on  the  inner  and  outer  aspects 
of  the  foot  not  materially  affected. 

The  cure  of  the  deformity  is  to  be  sought  in  the  elongation  of  the  con- 
tracted gastrocnemius  muscle.  In  very  slight  incipient  cases  this  might  per- 
haps be  done  by  repeated  manipulations  and  by  the  gradual  traction  of  a  splint 
of  ductile  metal  applied  in  front,  the  angle  being  carefully  changed  tiU  the 
foot  is  drawn  up  to  and  beyond  a  right  angle. 
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Tenolomy  offers  &  ready  means  of  restoriDg  the  position  of  the  foot,  and 
eiperience  proves  that  the  muscle  after  its  elongation  may  recover  its  fonctiona 
Eofficieotly  for  all  the  purposes  of  ordinary  life.  So  that  if  the  defoimity  ia  at 
ill  strongly  pronomioed — that  is,  if  the  foot  cannot  be  brought  to  a  right  angle, 
or  on  being  released  flies  strongly  hack — it  seems  of  little  use  to  waate  time  on 
leea  effectual  treatment.  The  tendo  AchiUis  should  be  divided  by  turning  f^^l^?  "^ 
ttte  child  on  its  belly  and  introducing  the  tenotome  on  the  inner  side  below  Achiuu. 
ind  OS  close  to  the  tendon  as  possible,  a  short  distance  above  the  point  of  its 
tUachmeot,  where  it  seems  thinnest,  the  foot  being  still  extended.  When  the 
knife  is  burly  under  the  tendon  the  foot  is  to  be  strongly  flexed  by  the 
uastant,  while  the  surgeon,  with  a  slight  sawing  motion,  presses  the  knife's 
edge  against  the  tightened  tendon.  As  soon  as  it  has  been  sufficiently  divided 
the  extending  force  will  rupture  it  with  an  audible  snap,  when  the  knife  should 


be  instantly  tnmed  flat,  ao  that  the  skin  may  not  be  out,  and  should  be  with- 
dr»wn.  If  the  operation  has  been  dexterously  performed  hardly  a  drop  of 
blood  will  escape.  The  wound  should  be  strapped,  and  the  foot  placed  on  a 
>pliDt  in  the  extended  position  in  which  it  was  found  before  the  operation. 
No  attempt  should  be  made  to  bring  it  to  the  natural  angle  till  the  woand  is 
Mxmdly  healed,  which  will  probably  be  the  case  in  about  five  days.  In  com- 
plicated cases  the  division  of  the  plantar  fascia,  and  possibly  of  some  of  the 
mnscLes  of  the  sole,  ia  necessary  in  order  to  unfold  the  tarsus,  as  will  be 
lufficiently  seen  from  Figs.  286,  286. 

Scarpa's  shoe  is  to  be  applied  when  the  wound  is  healed,  in  order  to  stretch 
the  uniting  material  and  elongate  the  mnecle  to  the  extent  necessary  to  bring 
the  nle  of  the  foot  flat  to  the  groond.     When  this  is  done  (which  in  a 


soe 


ORTHOPEDIC  8UKGEKY. 


ase  may  be  in  about  two  months)  a  boot  with  irons  is  to  be  applied, 
e- con  traction,  and  if  the  child  is  old  enough  he  may  be  sJlowed 
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of  Blmiila  talipu  eaofinii 
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hvouT&ble 
to  prevent 
to  walk. 

The  severer  forms  of  talipes  equinos,  such  as  that  repreBented  above,  are 
commonly  congenital ;  and,  as  Dr.  Little  has  ob- 
served, Buch  cases  of  congenital  equinns  usually 
remain  throughout  life  purely  equinns — i.e.  the  foot 
is  perfectly  straight,  witliout  any  material  deviation 
to  the  inside  or  the  outside.  But  the  common  form 
of  congenital  clubfoot  is  talipes  varus,  or  eqnino- 
vania.  In  the  pure  T.  varus  the  os  calcia  would 
be  on  the  same  horizontal  level  as  the  metatarsus  ; 
but  if  this  is  ever  the  case  it  must  be  very  rare.  In 
practice  the  os  calcis  is  always  found  more  or  less 
elevated — i.e.  the  case  partakes  more  or  1^  of  the 
eBBential  characters  of  T.  equinus.  The  term  T. 
varuB  is  usually  apphed  to  those  in  which  the  heel  is 
not  very  much  elevated ;  when  it  is  so  the  deformity  is 
named  T.  equinovaniB ;  but  in  ordinary  nomenclature 
they  may  be  regarded  aa  synonymous. 

The  deformity  conaiata  in  a  simoltaneouB  con- 
traction of  the  tendo  Achillis  and  the  tendon  of  the 
tibialis  posticus,  that  of  the  tibialis  antious  being 
also  almost  always  contracted,  and  very  o^n  the  flexor  longuB  digitorum  as 
well.  The  internal  portion  of  the  plantar  faBcia  is  also  constantly  found 
contracted;  and  this,  if  the  deformity  is  inveterate,  involves  also  the  ctmtrao- 
tion  of  one  or  more,  or  all,  of  the  short  muscles  of  the  sole. 

The  deformity  of  course 
increases  the  longer  it  ib 
neglected.  When  the  child 
b^ins  to  walk  he  rests  on 
the  outer  side  and  partly 
on  the  dorsum  of  the  foot, 
on  which  part  large  bursa 
usually  form.  If  the  skele- 
ton of  the  foot  be  examined 
(Fig.  2S8)  in  a  case  of  old 
deformity,  the  ankle-joint 
will  be  found  distorted,  the 
fibula  being  drawn  behind 
the  tibia,  the  internal  mal- 
leolus almost  or  quite  in 
contact  with  the  scaphoid 
bone,  the  astragalus  pushed 
out  towards  the  outer  side 
of  the  dorsum,  the  cuboid 
bone  turned  downwards,  bo 
that  its  dorsal  face  sup-       '""■^"-  -■"""— -■=>■"  .=j=.. ... .....g-  ..^.^.p.— ..  «u™. 

ports  the  arch  of  the  tarsus;  the  metatarsus,  which  is  curved  towards  the 
oaloaueum,  ia  more  or  less  vertical  instead  of  horizontal.  In  old  cases  all 
the  bones  are  changed  in  shape,  and  the  ligaments,  muBcles,  and  baciv 
have  also  undergone  corresponding  changes.     Such  cases  are,  of  course,  incur- 
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able ;  or,  if  the  position  of  the  foot  is  to  be  remedied  at  all,  it  can  only  be  so  by 
exdang  some  of  the  deformed  bones.  But  in  early  life,  while  the  structures 
ire  yielding,  and  the  parts  have  not  undergone  any  irremediable  change,  a  very 
(uefiil  foot  indeed  may  be  obtained.  In  all  the  cases  of  cure  which  I  have 
seen,  a  certain  degree  of  flattening  of  the  sole  remained,  and  the  patient,  if 
aeverely  tested,  would  not  have  been  able  to  run,  hop,  or  leap  &om  a  height 
with  the  same  force  or  security  as  one  who  had  the  natural  arch  and  spring  of 
the  foot,  but  for  ordinary  locomotion  there  is  often  little  to  be  desired. 

The  treatment  by  manual  extension  or  by  india-rubber  bands  or  other 
mechanism  may  succeed  in  the  slighter  cases,  but  for  cases  of  ordinary  severity 
the  section  of  the  tendo  Achillis  and  that  of  the  two  tibial  tendons  is  com- 
nuHily  necessary.  Very  often  also  the  plantar  fascia  and  the  muscles  in  the 
Bole  of  the  foot  will  require  division.^  Many  surgeons  prefer  to  divide  the 
tibial  tendons  first,  and  to  convert  the  deformity  into  one  of  simple  equinus 
before  dividing  the  tendo  Achillis,  and  this  is  no  doubt  the  better  plan  in  the 
graver  cases  of  the  deformity,  since  the  heel  forms  a  firmer  point  d*appui  for 
the  instrument  than  if  the  great  tendon  has  been  divided.  The  operation  of 
dividing  the  tendon  of  the  tibialis  posticus  in  a  fat  baby  is  not  always  an  easy  Division  of 
one,  and  several  cases  have  occurred  in  which  the  child,  having  accidentally  tendomu^ 
died  soon  after  the  supposed  tenotomy,  it  has  been  proved  by  dissection  that  the 
tendon  had  been  missed.  The  small  size  of  the  tendon  and  the  depth  at  which 
it  lies  buried  account  for  these  mistakes.  Another  danger  is  that  of  wound- 
ing the  posterior  tibial  artery,  which  lies  close  to  the  tendon  in  the  leg. 
For  this  reason  apparently  some  surgeons  have  practised  the  division  of  the 
tendon  in  the  tarsus,  but  in  the  infant  it  is  very  difficult  indeed  to  find  it  there. 
The  sharp  tenotomy-knife  is  to  be  introduced  close  to  the  posterior  edge  of  the 
tiUa,*  about  an  inch  above  the  ankle ;  and  the  feMscia  having  been  freely 
opened  (including  the  sheath  of  the  muscles),  a  blunt-pointed  tenotome  is  sub- 
stitnted  for  it,  and  its  edge  turned  towards  the  tendon.  An  assistant  holds  the 
foot  inverted  during  this  stage  of  the  operation.  Then  he  forcibly  everts  the 
foot,  and  as  the  operator  raises  his  knife  the  tendon  is  felt  to  yield.  If  the 
operator  believes  that  he  has  missed  the  tendon  he  must  re-introduce  his  knife 
dose  to  the  bone,  pass  it  somewhat  more  deeply,  and  repeat  the  previous 
maacBuvres.  It  is  very  difficult  in  relapsed  cases,  where  the  tendon  has  been 
previously  divided,  to  be  sure  whether  it  has  been  severed  or  no.  The  assistant 
often  feels  the  snap  of  the  divided  tendon  more  plainly  than  the  surgeon.  If 
pnrfose  bleeding  and  blanching  of  the  foot  testify  to  a  wound  of  the  posterior 
tibial  artery,  careful  graduated  pressure  should  be  made  on  the  wound,  and 
the  limb  be  neatly  and  firmly  bandaged  (but  not  too  tight)  from  the  toes 
opwards  on  a  splint ;  and  no  extension  should  be  made  for  at  least  a  fortnight. 
The  accident  is  believed  to  happen  very  often,  but  in  only  one  case  was  it  ever 
thought  necessary  to  tie  the  artery  afterwards,  and  then,  it  is  believed,  only  in 
consequence  of  extension  having  been  used  too  soon.  The  flexor  longus 
djgitomm  is  often  divided  at  the  same  time  as  the  tibialis  posticus,  either 
accidentally  or  purposely.  Much  has  been  said  about  the  risk  of  loss  of 
iDotion  afterwards  in  consequence  of  the  adhesion  of  the  divided  ends  of  the 

*  Dr.  Geo.  BnchaDAn  of  OlASgow  hatf  called  attention  to  the  necessity  in  many  cases  of 
dnblboi  for  *  deep  ioeinon  in  the  sole  of  the  foot  in  order  to  nnfold  the  contracted  tannis 
wl  netaUrros  (see  his  '  Address  in  Clinical  Surgery,'  1S74,  p.  24).  A  glance  at  Fig.  235  will 
»^'/v  how  the  plantar  muscles  are  contracted  in  these  cases. 

*  If  the  edge  of  the  tibia  cannot  be  felt  with  the  finger,  the  knife  is  to  be  inserted  about 
ttiflvBj  Ijetweeu  the  anterior  and  posterior  borders  of  the  leg,  and  the  bone  is  to  be  felt  with 
the  point  of  the  knife. 
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tibialis  poBticus  tendon  to  its  sheath  or  to  the  bone ;  but  Mr.  Adams's  dissec- 
tioas  '  have  shown  that  such  adhesion  is  not  very  common,  and  that  when  it 
occurs  it  does  not  by  any  means  necessarily  involve  the  loss  of  the  action  of 
the  muscle,  siDce  the  adhesion  ofben  stretches  to  an  extent  which  allows  the 
muscle  ooQsiderable  play ;  and  I  may  add  that  I  have  examined  patients  in 
whom  the  action  of  this  muscle  seemed  to  have  been  lost,  yet  who  had  vei^' 
useful  feet.  The  tibialis  anticus  tendon  is  easily  divided,  as  it  passes  in  front 
of  the  ankle,  by  merely  inserting  the  knife  flat  beneath  it,  and  turning. its 
edge  towards  the  tendon,  while  the  assistant  manipulates  the  foot  suitably  to 
the  convenience  of  the  operator.  The  tendon  is  displaced  inwards  by  the 
adduction  of  the  foot,  and  the  artery  and  nerve  are  quite  out  of  danger. 

No  special  directions  are  required  for  dividing  the  contracted  foscia  and 
muscles  in  the  sole. 

Numerous  apparatus  for  the  treat- 
ment of  varus  are  in  use,  but  space 
forbids  me  to  dwell  with  any  minute- 
ness on  the  subject.  I  append  a  re- 
presentation of  one  which  seems  to  me 
as  usefol  and  as  Uttle  cumbrous  as  any, 
and  which  will  illustrate  the  general 
principles  on  which  they  are  con- 
structed. The  heel  being  careMly 
kept  in  the  hole  made  for  it  in  the 
back  of  the  footpiece,  the  foot  is  to  be 
secured  in  the  latter,  the  sole  of  the 
footpiece  being  applied  to  the  foot,  not 
the  foot  forced  on  to  the  sole.  It  is 
kept  in  position  by  straps  over  the 
ankle  and  toes,  as  seen  in  the  figure. 
Then  the  leg  and  thigh  are  secured, 
and  the  instrument  la  in  position.  The 
joint  at  the  knee  is  made  free,  so  that 
the  leg- and -footpiece  may  be  the  less 
liable  to  displacement.  One  of  the 
screws  changes  the  angle  of  inclination  ' 
of  the  sole  to  the  horizon,  and  the 
other  regulates  the  inclination  of  the  axis  of  the  foot  to  that  of  the  leg,  the 
former  correcting  the  tendency  to  varus,  the  latter  that  to  equinus.  The  great 
pomt  in  the  successful  management  of  cases  of  clubfoot  is,  after  the  complete 
division  of  the  affected  tendons,  to  manage  the  instruments  with  so  much 
gentleness  that  the  skin  may  never  become  exooriated  or  ulcerated  by  tbe 
pressure  of  the  straps,  and  that  the  foot  may  always  be  well  applied  to  the 
solepiece.  The  inclination  of  the  various  parts  of  the  apparatus  should, 
therefore,  be  varied  very  gradually,  almost  imperceptibly,  and  the  apparatus 
should  be  frequently  removed,  well  padded  in  every  part  where  pressure  may 
be  apprehended,  and  the  position  of  tbe  straps  sUghtly  altered  H  any  redness 
appears. 

Very  much,  however,  may  be  done  without  any  formal  instrument  to 

remedy  tbe  abnormal  position  in  clubfoot,  sometimes  without,  but  more 

genendly  after,  the  section  of  the  tendons.    Dr.  Little,  in  an  interesting 

pamphlet  on  this  subject,  printed  fbr  private  circulation,  has  shown  how 

■  ■  FUh.  Tram.'  toL  Ka.  p.  417,  Bod  ToL  uiii.  p.  30B. 
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efficiently  cases  of  slight  severity  may  be  dealt  with  by  daily  and  intelligent 
manipulations,  the  foot  being  secured  in  the  best  available  position  on  a 
simple  splint  of  ductile  metal  in  the  intervals,  and  the  position  gradually 
approximated  to  the  natural  one.  The  same  treatment  should  be  assiduously 
earned  out  after  tenotomy,  and  will  often  be  foimd  more  efficient  than  that 
by  expensive  apparatus,  which  after  aU  often  fit  very  imperfectly. 

Dr.  Little  gives  two  or  three  months  as  the  average  period  required  in  the 
in&nt  for  the  mechanical  treatment  of  the  highest  grade  of  the  deformity,  in 
which  the  operation  and  the  mechanical  treatment  have  been  divided  into  two 
or  three  stages.  After  this  the  child  may  be  allowed  at  first  to  move  about  in 
the  apparatus,  and  then  a  boot  with  side-irons  should  be  substituted  during 
the  day,  the  varus-shoe  being  replaced  at  night,  so  long  as  any  tendency  to 
distortion  is  seen  or  apprehended. 

Talipes  valgus,  in  which  the  sole  of  the  foot  instead  of  being  flat  looks  Talipes 
outwards,  is  a  deformity  usually  noncongenital,  dependent  on  spastic  contrac-  lijldaa-*"^ 
tion  of  the  peronei  tendons,  or  partial  paralysis  of  the  tibiales.    It  is  fre-  valgus, 
quently  complicated  with  T.  equinus  from  weakness  of  the  flexors,  or  with 
T.  calcaneus  from  loss  of  power  of  the  gastrocnemius. 

The  grade  of  the  deformity  wUl  indicate  the  treatment  required.  It  is 
onadvisable  to  divide  tendons  unless  absolutely  necessary  :  but  occasionally 

the  peronei  tendons,  or  perhaps  only  the  peroneus  brevis, 
must  be  divided,  before  apparatus  can  be  applied  to 
rectify  the  position  of  the  sole ;  and  when  the  tendo 
AchiUis  is  contracted  it  is  very  frequently  necessary  to 
divide  it. 

Pure  T.  calcaneus  is  still  more  rare,  and  it  is  still  Talipes 
more  rarely  necessary  to  divide  the  flexor  tendons. 

The  variety  of  valgus  which  is  most  commonly  met  Flatfoot. 

'^»^2l!lSSt^'p?SS  ^^  i^  ^^®  ordinary  flatfoot,  or  spurious  valgus.    This 

ofst^oe^^Honli^  deformity  depends,  in  most  cases,  on  a  yielding  of  the 

Ib  thk  oHe  the  foot  calcaueoscaphoid  ligament  which  supports  the  head  of 

'^oiiE.  Tmt.  of  chu.  the  astragalus  and  of  the  tendon  of  the  tibialis  posticus 

muscle  which  assists  that  ligament  and  forms  so  power- 
fal  a  bond  of  union  between  all  the  bones  of  the  tarsus.  The  long  plantar 
Ugament  is  also  relaxed,  as  are  doubtless  all  the  ligamentous  structures  of 
the  tarsus.  The  consequence  is  that  in  extreme  cases  the  arch  of  the  foot  is 
obliterated,  the  astragalus  descending  till  it  touches  the  ground.  In  the  worst 
eases  the  anterior  part  of  the  foot  is  even  drawn  upwards  by  the  tibialis  anticus 
and  the  extensors  of  the  toes  till  the  soles  become  convex  antero-posteriorly 
instead  of  concave.  The  peronei,  being  no  longer  balanced  by  their  chief 
aatagonist  muscle,  draw  the  sole  outwards.  In  extreme  cases  there  is  con- 
iaderable  pain  in  motion,  which  seems  to  depend  on  a  stretched  condition  of 
the  plantar  nerves.  This  extreme  grade  is  rarely  met  with,  but  a  slighter 
d^ree  of  flatfoot  is  a  very  ordinary  deformity  in  children,  especially  if  they 
have  previously  been  weakly,  who  are  obliged  to  keep  standing  for  too  long  at 
a  time  (as  in  factory  labour)  ^  or  to  carry  heavy  weights.  In  other  cases  it 
seems  that  the  yielding  of  the  arch  of  the  foot  depends  on  rachitic  softening 
of  the  bones. 

The  core  of  this  affection  in  its  early  stage  is  easy,  whilst  in  aggravated 
cases  only  imperfect  relief  can  be  afforded.  In  the  first  place,  the  young 
person  shoold  be  relieved  from  the  labour,  or  the  protracted  standing,  which 

*  See  a  paper  by  Mr.  C.  Roberta,  in  '  St.  George's  HospitAl  Beporta/  vol,  yiL 
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paper  I  have  carefully  examined  many  cases  under  my  own  and  other  surgeons* 
care  in  which  these  tendons  have  heen  divided^  and  have  flEuled  to  verify  Mr. 
Barwell's  statement.  The  foot,  in  favourable  cases,  is  very  nearly  natural. 
Beyond  some  flattening  of  the  arch  and  widening  of  the  sole,  there  is  little 
change  in  its  external  appearance,  and  the  patient  walks  nimbly  and  with  no 
perceptible  limp.  Nor  is  Mr.  Barwell's  method  of  extension,  by  means  of 
indiarubber  cords,  hooked  on  to  splints  which  are  kept  in  place  by  plaster,  at 
all  easy  to  apply  successfully  in  cases  where  the  deformity  is  serious,  since  the 
traction  necessary  to  correct  the  deformity  will  either  pidl  the  splints  off  or, 
if  they  are  more  securely  fastened  by  the  strapping,  the  latter  will  then  cut 
into  the  skin.  My  own  trials'  of  this  method  have  consequently  been  dis- 
appointing ;  yet  its  principle,  that  of  substituting  gradually  increasing  elastic 
tension  for  the  muscles  which  are  paralysed,  is  so  obviously  sound  for  the 
treatment  of  paralytic  deformity,  that  I  thought  it  right  to  direct  the  reader's 
attention  to  it.  I  consider  it  a  valuable  method  of  treatment  in  the 
slighter  cases  of  paralytic  deformity,  though  Mr.  Barwell's  statement  of  the 
evils  attending  tenotomy  seems  overdrawn,  and  tenotomy  is  still  in  general 
use  in  all  ordinary  cases. 

Tenotomy  is  generally  employed  in  the  cure  of  clubfoot ;  sometimes,  as  in 
the  case  from  which  Fig.  288  was  drawn,  to  feu^ilitate  the  reduction  of  a  frac- 
tmred  bone,  sometimes  of  a  dislocation ;  also  for  squint  and  wryneck,  and  in 
various  deformities,  as  those  produced  by  diseased  hip,  knee,  &c.  Muscles 
also  are  occasionally  divided,  either  subcutaneously  or  otherwise,  in  plastic 
operations,  as  the  levator  palati  mollis  in  staphyloraphy.  In  all  these  cases 
the  object  of  the  surgeon  is  to  divide  the  tendon  or  muscle  as  cleanly  and  with 
as  small  a  woimd  as  possible  ;  and,  if  the  operation  be  subcutaneous,  to  keep 
the  parts  quiet  until  primary  union  is  ensured.  The  attempt  to  put  the  parts 
at  once  into  the  desired  position  after  subcutaneous  tenotomy  may,  indeed,  be 
successful,  but  it  is  somewhat  risky,  for  suppuration  may  easily  follow,  and 
then  time  will  be  lost  instead  of  gained ;  or  the  divided  tendon  may  be  matted 
to  the  parts  around,  and  the  attempt  to  cure  the  deformity  prove  an  entire 
fjEulure  ;  whilst  the  slight  delay  in  waiting  for  primary  union  does  not  increase 
the  difficulty  of  treating  the  case  at  all,  since  the  uniting  medium  is  perfectly 
soft  and  extensible  then  and  for  a  long  time  afterwards. 

I  now  turn  to  the  various  kinds  of  clubfoot. 

Talipes  TaUpes  equinus  is  the  deformity  produced  by  a  contracted  state  of  the 

equinas.  gastrocnemius  muscle  drawing  the  os  calcis  directly  upwards,  and  causing  the 
patient  to  walk  on  the  metatarso-phalangeal  joints  and  the  toes,  the  foot  bear- 
ing a  strong  resemblance  to  that  of  a  horse,  whence  the  name.  Figs.  285» 
286,  taken  from  an  old  neglected  case  of  this  deformity,  will  give  a  better 
idea  of  its  anatomy  than  words  can  do.  It  will  be  seen  that  the  heel-bone 
is  drawn  into  a  tolerably  vertical  position,  the  tarsus  is  much  curved  forwards, 
so  that  the  metatarsus  approaches  the  os  calcis ;  and  the  muscles  of  tlie  sole 
of  the  foot,  with  the  plantar  fascia,  are  very  much  contracted,  the  long 
muscles  in  front  proportionally  stretched,  those  on  the  inner  and  outer  aspects 
of  the  foot  not  materially  affected. 

The  cure  of  the  deformity  is  to  be  sought  in  the  elongation  of  the  con- 
tracted gastrocnemius  muscle.  In  very  slight  incipient  cases  this  might  per- 
haps be  done  by  repeated  manipulations  and  by  the  gradual  traction  of  a  splint 
of  ductile  metal  applied  in  front,  the  angle  being  carefully  changed  till  the 
foot  is  drawn  up  to  and  beyond  a  right  angle. 
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Tenotomy  offers  a  ready  meuie  of  restoring  the  position  of  the  foot,  and 
eiperience  proves  that  the  muscle  after  its  elongation  may  recover  its  functions 
sufficiently  for  all  the  purposes  of  ordinary  life.  So  that  if  the  deformity  is  at 
lU  itrongly  pronoiinoed — that  is,  if  the  foot  cannot  be  brought  to  a  right  angle, 
or  on  being  released  flies  strongly  back— it  seems  of  little  use  to  waste  time  on 
less  effectual  treatment.  The  tendo  Achillis  should  be  divided  by  turning  tHvidon  of 
the  chOd  on  its  belly  and  introducing  the  tenotome  on  the  inner  side  below  Achillii. 
and  as  close  to  the  tendon  as  possible,  a  short  distance  above  the  point  of  its 
attachment,  where  it  seems  thinnest,  the  foot  being  still  extended.  When  the 
knife  is  fairly  under  the  tendon  the  foot  is  to  be  strongly  flexed  by  the 
uaistant,  while  the  surgeon,  with  a  slight  sawing  motion,  presses  the  Imife's 
edge  against  the  tightened  tendon.  As  soon  as  it  has  been  sufficiently  divided 
the  extending  force  will  rupture  it  with  an  audible  snap,  when  the  knife  should 
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be  instaotlj  tnmed  flat,  so  that  the  skin  may  not  be  cut,  and  should  be  with- 
drawn. If  the  operation  has  been  dexterously  performed  hardly  a  drop  of 
blood  will  escape.  The  woond  should  be  strapped,  and  the  foot  placed  on  a 
qdint  in  the  extended  position  in  which  it  was  found  before  the  operation. 
Ko  attempt  should  be  made  to  bring  it  to  the  natural  uigle  till  the  wound  is 
BDQudly  healed,  which  will  probably  be  the  case  in  about  five  days.  In  com- 
pUeated  caaes  the  division  of  the  plantar  fascia,  and  possibly  of  some  of  the 
muscles  of  the  sole,  is  necessary  in  order  to  unfold  the  tarsus,  as  will  be 
sufficiently  seen  from  Figs.  286,  286. 

Bc&rpa*a  shoe  is  to  be  applied  when  the  wound  is  healed,  in  order  to  stretch 
the  uniting  material  and  elongate  the  muscle  to  the  extent  necessary  to  bring 
the  sole  of  the  foot  flat  to  the  ground.    When  this  is  done  (which  in  & 
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fovourable  case  may  be  in  about  two  monthB)  a  boot  with  irons  is  to  be  applied, 
to  prevent  re -contraction,  and  if  the  child  is  old  enough  he  may  be  allowed 
to  walk. 

The  severer  forms  of  talipes  equinns,  such  as  that  represented  above,  an 
commonly  congenital ;  and,  as  Dr.  Little  has  ob- 
served, such  cas^  of  congenital  equinua  usually 
remain  throughout  life  purely  equinua — i.e.  the  foot 
is  perfectly  straight,  without  any  material  deviation 
to  the  inside  or  the  outside.  But  the  common  form 
of  congenital  clubfoot  is  talipes  varus,  or  eqoino- 
vams.  In  the  pure  T.  varus  the  os  calcis  would 
be  on  the  same  horizontal  level  as  the  metatarsus ; 
but  if  this  is  ever  the  case  it  must  be  very  rare.  In 
practice  the  os  calcis  is  always  found  more  or  less 
elevated — i.e.  the  case  partakes  more  or  less  of  the 
essential  characters  of  T.  equinus.  The  term  T, 
varus  is  usually  applied  to  those  in  which  the  heel  is 
not  very  much  elevated  ;  when  it  is  so  the  deformity  is 
named  T.  equinovarus;  but  in  ordinary  nomenclature 
they  may  be  regarded  as  synonymous. 

The  deformity  consists  in  a  simultaneous  con- 
traction of  the  tendo  Achillis  and  the  tendon  of  the 
tibialis  posticus,  that  of  the  tibialis  anticus  being 
also  almost  always  contracted,  and  very  often  the  flexor  longns  digitomm  as 
well.  The  internal  portion  of  the  plantar  fascia  is  also  constantly  found 
contracted ;  and  this,  if  the  deformity  is  inveterate,  involves  also  the  contno- 
tion  of  one  or  more,  or  all,  of  the  short  muscles  of  the  sole. 

The  deformity  of  course 
increases  the  longer  it  is 
neglected.  When  the  child 
begins  to  walk  he  rests  on 
the  outer  side  and  partly 
on  the  dorsum  of  the  foot, 
on  which  part  large  bursts 
usually  form.  If  the  skele- 
ton of  the  foot  be  examined 
(Fig.  286)  in  a  case  of  old 
deformity,  the  ankle-joint 
will  be  found  distorted,  the 
fibula  being  drawn  behind 
the  tibia,  the  internal  mal- 
leolus almost  or  quite  in 
contact  with  the  scaphoid 
bone,  the  astragaluspusbed 
out  towards  the  outer  side 
of  the  dorsum,  the  cuboid 
bone  turned  downwards,  so 
that  its  dorsal  face  sup- 
ports the  arch  of  the  tarsus;  the  metatarsus,  which  is  curved  towards  the 
calcanenm,  is  more  or  less  vertical  instead  of  horizontal.  Id  old  cues  all 
the  bones  are  changed  in  shape,  and  the  ligaments,  muscles,  and  fasciiv 
have  also  undergone  correfiponding  changes.     Such  cases  are,  of  course,  incur* 
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able ;  or,  if  the  position  of  the  foot  is  to  be  remedied  at  all,  it  can  only  be  so  by 
exeising  some  of  the  deformed  bones.  But  in  early  life,  while  the  structures 
are  yielding,  and  the  parts  have  not  undergone  any  irremediable  change,  a  very 
osefol  foot  indeed  may  be  obtained.  In  all  the  cases  of  cure  which  I  have 
seen,  a  certain  degree  of  flattening  of  the  sole  remained,  and  the  patient,  if 
severely  tested,  would  not  have  been  able  to  run,  hop,  or  leap  from  a  height 
with  the  same  force  or  security  as  one  who  had  the  natural  arch  and  spring  of 
the  foot,  but  for  ordinary  locomotion  there  is  often  little  to  be  desired. 

The  treatment  by  manual  extension  or  by  india-rubber  bands  or  other 
mechanism  may  succeed  in  the  slighter  cases,  but  for  cases  of  ordinary  severity 
the  section  of  the  tendo  Achillis  and  that  of  the  two  tibial  tendons  is  com- 
monly necessary.  Very  often  also  the  plantar  fascia  and  the  muscles  in  the 
sole  of  the  foot  will  require  division.^  Many  surgeons  prefer  to  divide  the 
tibial  tendons  first,  and  to  convert  the  deformity  into  one  of  simple  equinus 
before  dividing  the  tendo  Achillis,  and  this  is  no  doubt  the  better  plan  in  the 
graver  cases  of  the  deformity,  since  the  heel  forms  a  firmer  point  d'appui  for 
the  instrument  than  if  the  great  tendon  has  been  divided.  The  operation  of 
dividing  the  tendon  of  the  tibialis  posticus  in  a  fat  baby  is  not  always  an  easy  Division  of 
one,  and  several  cases  have  occurred  in  which  the  child,  having  accidentally  ^ndo^ 
died  soon  aflier  the  supposed  tenotomy,  it  has  been  proved  by  dissection  that  the 
tendon  had  been  missed.  The  small  size  of  the  tendon  and  the  depth  at  which 
it  lies  buried  account  for  these  mistakes.  Another  danger  is  that  of  wound- 
ing the  posterior  tibial  artery,  which  lies  close  to  the  tendon  in  the  leg. 
For  this  reason  apparently  some  surgeons  have  practised  the  division  of  the 
tendon  in  the  tarsus,  but  in  the  infant  it  is  very  difficult  indeed  to  find  it  there. 
The  sharp  tenotomy-knife  is  to  be  introduced  close  to  the  posterior  edge  of  the 
tibia,'  about  an  inch  above  the  ankle ;  and  the  fEtscia  having  been  freely 
opened  (including  the  sheath  of  the  muscles),  a  blunt-pointed  tenotome  is  sub- 
stituted for  it,  and  its  edge  turned  towards  the  tendon.  An  assistant  holds  the 
foot  inverted  during  this  stage  of  the  operation.  Then  he  forcibly  everts  the 
tocif  and  as  the  operator  raises  his  knife  the  tendon  is  felt  to  yield.  If  the 
operator  believes  that  he  has  missed  the  tendon  he  must  re-introduce  his  knife 
close  to  the  bone,  pass  it  somewhat  more  deeply,  and  repeat  the  previous 
manoeuvres.  It  is  very  difficult  in  relapsed  cases,  where  the  tendon  has  been 
previously  divided,  to  be  sure  whether  it  has  been  severed  or  no.  The  assistant 
often  feels  the  snap  of  the  divided  tendon  more  plainly  than  the  surgeon.  If 
profuse  bleeding  and  blanching  of  the  foot  testify  to  a  wound  of  the  posterior 
tibial  artery,  careful  graduated  pressure  should  be  made  on  the  wound,  and 
the  limb  be  neatly  and  firmly  bandaged  (but  not  too  tight)  from  the  toes 
Inwards  on  a  splint ;  and  no  extension  should  be  made  for  at  least  a  fortnight. 
The  accident  is  believed  to  happen  very  often,  but  in  only  one  case  was  it  ever 
thought  necessary  to  tie  the  artery  afterwards,  and  then,  it  is  believed,  only  in 
coiuequenoe  of  extension  having  been  used  too  soon.  The  flexor  longus 
digitorum  is  often  divided  at  the  same  time  as  the  tibialis  posticus,  either 
accidentally  or  purposely.  Much  has  been  said  about  the  risk  of  loss  of 
motion  afterwards  in  consequence  of  the  adhesion  of  the  divided  ends  of  the 

*  Dr.  Geo.  Buchanan  of  Glasgow  has  called  attention  to  the  necessity  in  many  cases  of 
ehibfooi  for  a  deep  incision  in  the  sole  of  the  foot  in  order  to  nnfold  the  contracted  tarsus 
and  metatarros  (see  his  '  Address  in  Clinical  Surgery,'  1S74,  p.  24).  A  glance  at  Fig.  235  will 
show  how  the  plantar  muscles  are  contracted  in  these  cases. 

*  If  the  edge  of  the  tibia  cannot  be  felt  with  the  finger,  the  knife  is  to  be  inserted  about 
midway  between  the  anterior  and  posterior  borders  of  the  leg,  and  the  bone  is  to  be  felt  with 
the  point  of  the  knife. 


510 


ORTHOPEDIC  SURGERY. 


tibialis  posticus  tendon  to  its  aheath  or  to  the  bone ;  bat  Mr.  Aduns's  dissec- 
tions '  have  shown  that  such  adhesion  is  not  very  common,  and  that  when  it 
occurs  it  does  not  by  any  means  necessarily  involve  the  loss  of  the  action  of 
the  muscle,  since  the  adhesion  often  stretches  to  an  extent  which  allows  the 
muscle  considerable  play  ;  and  I  may  add  that  I  have  ezunined  patients  in 
whom  the  action  of  this  muscle  seemed  to  have  been  lost,  yet  who  had  very 
useful  feet.  The  tibialis  anticus  tendon  is  easily  divided,  as  it  passes  in  front 
of  the  ankle,  by  merely  inserting  the  knife  flat  beneath  it,  and  turning. its 
edge  towards  the  tendon,  while  the  assistant  manipulates  the  foot  snitably  to 
the  convenience  of  the  operator.  The  tendon  is  displaced  inwards  by  the 
adduction  of  the  foot,  and  the  artery  and  nerve  are  quite  out  of  danger. 

No  special  directions  are  required  for  dividing  the  contracted  tMciA  and 
muscles  in  the  sole. 

Numerous  apparatus  for  the  treat- 
ment of  varus  are  in  use,  but  space 
forbids  me  to  dwell  with  any  minute- 
ness on  the  subject.  I  append  a  re- 
presentation of  one  which  seems  to  me 
as  useful  and  as  little  cumbrous  as  any, 
and  which  will  illustrate  the  general 
principles  on  which  they  are  con- 
structed. The  heel  being  carefully 
kept  in  the  hole  made  for  it  in  the 
back  of  the  footpiece,  the  foot  is  to  be 
secured  in  the  latter,  the  sole  of  the 
footpiece  being  applied  to  the  foot,  not 
the  foot  forced  on  to  the  sole.  It  is 
kept  in  position  by  straps  over  the 
ankle  and  toes,  as  seen  in  the  figure. 
Then  the  leg  and  thigh  are  secured, 
and  the  instrument  is  in  position.  The 
joint  at  the  knee  Is  made  free,  so  that 
the  leg-and -footpiece  may  be  the  less 
liable  to  displacement.  One  of  the 
screws  changes  the  angle  of  inclination  ^^  " 
of  the  sole  to  the  horizon,  and  the 
other  regulates  the  inclination  of  the  axis  of  the  foot  to  that  of  the  1^,  the 
former  correcting  the  tendency  to  varus,  the  latter  that  to  eqninus.  The  great 
point  in  the  successful  management  of  cases  of  clubfoot  is,  after  the  complete 
division  of  the  affected  tendons,  to  manage  the  instruments  with  so  much 
gentleness  that  the  skin  may  never  become  excoriated  or  ulcerated  by  the 
pressure  of  the  straps,  and  that  the  foot  may  always  be  well  applied  to  the 
Bolepiece.  The  inclination  of  the  various  parts  of  the  apparatus  afaonld, 
therefore,  be  varied  very  gradually,  almost  imperceptibly,  and  the  apparatus 
diould  be  frequently  removed,  well  padded  in  every  part  where  pressure  may 
be  apprehended,  and  the  position  of  the  straps  slightly  altered  if  any  redness 
appears. 

Very  much,  however,  may  be  done  without  any  formal  instrument  to 

remedy  the  abnormal  position  in  clubfoot,  sometimes  withont,  bat  more 

gener^y  after,  the  section  of  the  tendons.    Dr.  Little,  in  an  interesting 

pamphlet  on  this  subject,  printed  for  private  circulation,  has  shown  how 

■  '  P&th.  TranB.'  voL  zxi.  p.  417.  and  toL  xxiiL  p.  SOS. 
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efficiently  cases  of  slight  severity  may  be  dealt  with  by  daily  and  intelligent 
manipolations,  the  foot  being  secured  in  the  best  available  position  on  a 
simple  splint  of  ductile  metal  in  the  intervals,  and  the  position  gradually 
approximated  to  the  natural  one.  The  same  treatment  should  be  assiduously 
carried  out  after  tenotomy,  and  will  often  be  foimd  more  efficient  than  that 
by  expensive  apparatus,  which  after  all  often  fit  very  imperfectly. 

Dr.  Little  gives  two  or  three  months  as  the  average  period  required  in  the 
in&nt  for  the  mechanical  treatment  of  the  highest  grade  of  the  deformity,  in 
which  the  operation  and  the  mechanical  treatment  have  been  divided  into  two 
or  three  stages.  After  this  the  child  may  be  allowed  at  first  to  move  about  in 
the  apparatus,  and  then  a  boot  with  side-irons  should  be  substituted  during 
the  day,  the  varus-shoe  being  replaced  at  night,  so  long  as  any  tendency  to 
distortion  is  seen  or  apprehended. 

Talipes  valgus,  in  which  the  sole  of  the  foot  instead  of  being  flat  looks  Talipes 
outwards,  is  a  deformity  usually  noncongenital,  dependent  on  spastic  contrao-  ^^J.*°^ 
tion  of  the  peronei  tendons,  or  partial  paralysis  of  the  tibiales.    It  is  fre-  valgus, 
quently  complicated  with  T.  equinus  from  weakness  of  the  flexors,  or  with 
T.  calcaneus  from  loss  of  power  of  the  gastrocnemius. 

The  grade  of  the  deformity  will  indicate  the  treatment  required.  It  is 
unadvisable  to  divide  tendons  unless  absolutely  necessary  :  but  occasionally 

the  peronei  tendons,  or  perhaps  only  the  peroneus  brevis, 
must  be  divided,  before  apparatus  can  be  applied  to 
rectify  the  position  of  the  sole ;  and  when  the  tendo 
AchiUis  is  contracted  it  is  very  frequently  necessary  to 
divide  it. 

Pure  T.  calcaneus  is  still  more  rare,  and  it  is  stiU  Talipes 
more  rarely  necessary  to  divide  the  flexor  tendons. 

The  variety  of  valgus  which  is  most  commonly  met  Flatfoot 
'^'^^M^^it^^From  ^^^  ^  ^^®  ordinary  flatfoot,  or  spurious  valgus.  This 
&l»Laean^na!StS.  deformity  depends,  in  most  cases,  on  a  yielding  of  the 
In  this  case  the  foot  calcancoscaphoid  ligament  which  supports  the  head  of 
•smrg.  Txwt.  of  chu-  the  astragalus  and  of  the  tendon  of  the  tibiaUs  posticus 
^'^^  muscle  which  assists  that  ligament  and  forms  so  power- 

ful a  bond  of  union  between  all  the  bones  of  the  tarsus.  The  long  plantar 
ligament  is  also  relaxed,  as  are  doubtless  all  the  ligamentous  structures  of 
the  tarsus.  The  consequence  is  that  in  extreme  cases  the  arch  of  the  foot  is 
obliterated,  the  astragalus  descending  till  it  touches  the  ground.  In  the  worst 
cases  the  anterior  part  of  the  foot  is  even  drawn  upwards  by  the  tibialis  anticus 
and  the  extensors  of  the  toes  till  the  soles  become  convex  antero-posteriorly 
instead  of  concave.  The  peronei,  being  no  longer  balanced  by  their  chief 
antagonist  muscle,  draw  the  sole  outwards.  In  extreme  cases  there  is  con- 
siderable pain  in  motion,  which  seems  to  depend  on  a  stretched  condition  of 
the  plantar  nerves.  This  extreme  grade  is  rarely  met  with,  but  a  slighter 
d^^ree  of  flatfoot  is  a  very  ordinary  deformity  in  children,  especially  if  they 
have  previously  been  weakly,  who  are  obliged  to  keep  standing  for  too  long  at 
a  time  (as  in  Debctory  labour)  ^  or  to  carry  heavy  weights.  In  other  cases  it 
seems  that  the  yielding  of  the  arch  of  the  foot  depends  on  rachitic  softening 
of  the  bones. 

The  cure  of  this  affection  in  its  early  stage  is  easy,  whilst  in  aggravated 
cases  only  imperfect  relief  can  be  afforded.  In  the  first  place,  the  young 
person  should  be  relieved  from  the  labour,  or  the  protracted  standing,  which 

*  See  a  paper  by  Mr.  C.  Boberts,  in  '  St.  Qeorgo's  Hospital  Beports,'  voL  yii. 
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has  caused  the  deformity ;  the  arch  of  the  foot  should  be  sapported  and 
pressed  upwards  by  a  spring  or  a  pad  fixed  on  the  inner  side  of  the  sole  of 
the  boot  or  shoe  ;  any  tendency  to  everBion  of  the  foot  should  be  opposed  by 
side-supports ;  the  weakened  muscles  should  be  galvanised ;  the  patient 
should  be  allowed  long  periods  of  rest  in  the  recumbent  position,  bat  the 
structures  should  at  the  same  time  be  strengthened  by  such  an  amount  of 
brisk  exercise  as  can  be  taken  without  fatigue,  and  the  general  health  should 
be  carefully  attended  to. 

Mr.  ElUs  of  Gloucester  has  lately  published  an  interesting  pamphlet '  On 
the  Arch  of  the  Foot,'  in  which  he  shows  how  much  the  natural  shape  of  the 
foot  depends  on  muscular  action  and  muscular  tone— chiefly  on  the  integrity 
and  power  of  the  tibiaUs  posticus,  bat  also  in  a  great  measure,  as  Mr.  Ellis 
thinks,  on  the  f  exor  longus  pollicis.  Hence  Mr.  Ellis  insists,  and  as  it  appears 
to  me  with  incontestible  accuracy,  on  the  necessity  for  active  exercise  of  the 
muscles  in  the  treatment  of  flatfoot.    PerBevering  use  of  the  tibialis  and  of 


the  flexor  muscles  (the  '  bowstrings,'  as  Mr.  Ellis  Calls  them,  of  the  plantar 
arch)  by  standing  and  walking  on  tiptoe,  hopping  and  other  suoilar  exercises 
and  games,  alternated  with  proper  periods  of  complete  rest,  will  do  more  than 
any  apparatus  to  counteract  the  tendency  to  flatfbot,  and  to  restore  the  arch 
as  far  as  is  possible  when  it  has  been  flattened  out.' 

It  is  said  that  m  severe  cases  section  of  the  peronei  tendons  is  justifiable ; 
but  I  have  never  met  with  such  a  case. 

A  rare  form  of  taUpes  is  described  under  the  name  of  T.  cavns,  in  which, 
without  any  contraction  of  the  long  tendons,  the  plantar  fascia  and  short  mas- 
cles  of  the  sole  ore  contracted  so  as  to  bring  the  metatarsus  nearer  to  the  heel. 
This  has  already  been  discussed  as  a  common  accompaniment  of  the  ordinary 
congenital  clubfoot,  and  it  is  also  a  striking  feature  in  many  cases  of  con- 
genital talipes  calcaneus.     As  a  substantive  deformity  I  am  not  acquainted 


'  On  ibe  aubjeet  of  the  pathology  and  traatinent  of  flatfoot  I  vonlil  refsr  the  r 
an  eicelJf'nt  article  bj  Mr.  Hanh  in  '  St.  BartJioloinew's  Hocpital  Rapoita,'  toL  xrii 
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with  it,  and  it  would  in  any  such  case  be  a  serious  question  whether  its  treat- 
ment would  not  involve  as  much  loss  of  power  as  the  deformity  itself. 

Cases  of  relapsed  clubfoot  are  often  very  difficult  to  treat ;  the  tendons  5^^?^ 
which  had  been  divided  having  perhaps  acquired  adhesions  to  the  neighbour- 
ing parts,  or  being  so  matted  to  the  cellular  tissue  around  that  it  is  by  no 
means  easy  in  the  renewed  operation  to  satisfy  oneself  as  to  their  being  satis- 
factorily divided.  This  applies  especially  to  the  tibiaUs  posticus.  The  fact 
furnishes  an  additional  motive  for  care  in  the  original  treatment  of  the  case. 
But  in  many  cases  of  relapse,  provided  the  cure  has  at  the  time  been  complete, 
no  further  operation  is  necessary,  for  the  foot  can  be  brought  straight  again 
by  manipulation  and  instrumental  treatment. 

In  cases  of  very  obstinate  clubfoot,  where  treatment  has  been  unsuccessful  Resection 

of  tfWrwul 

or  has  been  neglected,  it  may  be  justifiable  to  remove  a  portion  of  the  tarsus,  bcmes  in 
Either  the  cuboid  bone  may  be  excised,  as  has  been  done  with  success  by  Mr.  t*l»pes. 
SoUy^  and  Mr.  Davy,  or  the  astragalus,  as  practised  by  Mr.  Lund,  or  more 
extensive  resection  of  the  external  tarsal  bones  may  be  practised,  whether  by 
sawing  out  a  wedge-shaped  piece  or  by  dissecting  the  bones  out  of  their  articu- 
lations until  the  foot  can  be  straightened.  It  must  then  be  kept  in  its  natural 
position  on  a  splint  till  the  wound  has  healed.^ 

It  would  hardly  be  possible  to  enumerate  and  describe  the  various  irregu-  Irwguiar 
lar  deformities  which  follow  upon  spastic  contraction  of  muscles  in  infancy, 
the  result  of  injury  or  disease  of  the  nervous  centres,  or  upon  infantile  para- 
lysis. The  principles  of  treatment  are  the  same  in  these  distortions  as  in  the 
ordinary  clubfoot,  viz.  to  endeavour  if  possible  to  correct  the  position  of  the 
limb  by  properly-contrived  apparatus  ;  and  if  this  is  not  possible,  to  divide 
any  muscular,  tendinous,  or  ligamentous  structure  which  offers  definite  resist- 
ance, and  then  apply  the  apparatus,  and  continue  the  treatment  till  the  limbs 
are  straight  and  have  recovered  as  much  motion  as  the  condition  of  the 
muscles  will  allow. 

One  of  the  most  grievous  of  the  irregular  deformities  is  '  clubhand,'  in  Clubhand, 
which  the  tendons  of  the  wrist  and  fingers  are  contracted,  and  the  hand 
variously  distorted,  generally  in  the  sense  of  flexion.  The  treatment  is  not 
very  successful ;  and,  as  Dr.  Little  has  pointed  out,  tenotomy  is  by  no  means 
promising  in  such  cases.  As  much  good  seems  to  be  done  by  the  persevering 
use  of  manipulation,  friction,  and  galvanism,  aided  by  mechanical  supports 
and  by  active  movement  as  far  as  possible,  as  can  be  expected  from  teno- 
tomy. In  fact,  in  the  few  cases  in  which  I  have  myself  seen  the  operation 
practised  it  has  seemed  useless,  unless,  perhaps,  as  an  adjunct  to  mechanical 
treatment. 

The  hand  is  liable  to  a  very  inconvenient  deformity  from  the  contraction  Contracted 
of  the  palmar  fascia  and  of  subjacent  tendons,  which  is  in  many  respects  ^^^^ 
analogous  to  rheumatism,  and  is  usually  regarded  as  a  rheumatic  symptom, 
though  it  has  not  the  pain  which  is  characteristic  of  rheumatism  ;  and  the 
patients  often  refer  it  to  injury  or  to  the  constant  irritation  of  some  form  of 
manual  labour.  The  fingers  affected  are  generally  the  ring  and  little  fingers, 
sometimes  the  middle  finger  only.  '  The  deformity  may  generally  be  remedied 
by  a  free  division  of  the  fascia  and  tendon  in  one  or  more  places,  in  which  the 

'  •  M©d.-Chir.  Trans.'  vol.  xl.  p.  119. 

'  See  Davi»-Colley,  *  Med.-Chir.  Trans/  vol.  Ix.  p.  11;  Lund  and  West,  *  Brit.  Med. 
Joorn.*  Xov.  2,  1878.    Davy,  'Brit.  Med.  Jonm.'  May  12,  1883. 
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skin  should  be  spared  as  far  as  is  possible,  and  the  application  of  an  appropriate 
extending  apparatus;  but  much  patience  and  a  prolonged  use  of  passive 
motion  will  be  required.  This  affection  was  first  described  by  Dupuytren 
(*  Le9ons  Orales '),  and  is  often  styled  *  Dupuytren's  contraction.*  Dissection 
led  him  to  conclude  that  the  palmar  fascia  was  alone  affected,  and  this  is  also 
Mr.  Adamses  opinion,^  but  there  seem  to  be  cases  in  which  the  flexor  tendons, 
or  their  sheaths,  are  also  involved. 

Knock-  Knock-knee  is  a  most  troublesome  affection  as  it  is  usually  seen  in  out- 

patient hospital  practice  ;  for  the  ignorant  parents  of  such  children  have  gene- 
rally gone  on  the  assumption,  which  is  so  easily  adopted  by  people  who  are 
both  poor  and  busy,  that  *  the  child  will  grow  out  of  it,'  and  have  neglected 
it  till  it  is  hardly  in  a  curable  condition.  No  doubt  children  do  grow  out  of 
knock-knee  to  a  certain  extent,  if  the  disease  is  only  moderately  severe,  i.e. 
the  limbs  as  they  strengthen  become  straighter,  and  the  gait  so  firm  that  the 
remaining  obliquity  is  not  noticed  through  the  clothes.  But  some  obliquity 
will  be  found  on  examination,  and  even  tliis  partial  recovery  is  only  obtained 
in  the  milder  cases.  When  the  knees  have  become  very  oblique  fiy'ther  stand- 
ing and  walking  tends  rather  to  stretch  the  over-strained  ligaments  further 
and  increase  the  deformity  than  to  diminish  it  by  strengthening  the  muscles. 

Pure  knock-knee,  as  it  may  be  termed,  consists  in  mere  relaxation  of  the 
ligaments  and  muscles,  whereby  the  natural  pressure  of  the  lower  end  of 
the  femur  inwards,  acting  on  the  weakened  internal  lateral  ligament,  stretches 
it.^  This  throws  the  tibia  inwards  and  turns  its  external  tuberosity  somewhat 
upwards,  whereby  it  is  made  to  press  on  the  external  condyle  of  the  femur. 
To  this  succeeds  a  relatively  increased  growth  (or  prominence  downwards)  of 
the  internal  condyle.  Whether  this  relative  increase  is  real — i.e.  the  internal 
condyle  is  hypertrophied,  or  apparent,  i.e.  the  external  is  atrophied — it  is  not 
very  easy  to  say ;'  but  the  difference  in  the  level  of  the  two  condyles  is  very 
easily  verified  in  these  cases  of  pure  knock- knee.  Again,  there  is  a  class  of 
cases  in  which  the  knock-knee  is  combined  with,  and  in  the  opinion  of  many 
surgeons  of  experience  is  caused  by,  flatfoot ;  while  others  reverse  the  con- 
nexion and  believe  the  flatfoot  to  be  caused  by  the  knock-knee.  Knock-knee 
is  also  frequently  caused  by  rickets,  the  shaft  of  the  femur  being  bent  so  that 
its  internal  part  is  made  to  press  unnaturally  on  the  ligaments  of  the  joint. 
It  is  also  the  opinion  of  Messrs.  Jules  Gu^rin  and  Brodhurst  that  the  defor- 
mity is  often  due  to  contraction  of  the  biceps  tendon  and  the  ilio-tibial  band  of 
the  fascia  lata. 

The  ordinary  knock- knee  requires  that  the  displaced  bones  should  be  drawn 
outwards  by  means  of  a  strap  or  elastic  spring,  whieli  is  fixed  to  a  rigid  up- 
right on  the  outside  of  the  leg,  this  upriglit  being  supported  by  a  pehic  girdle 
and  being  let  into  the  sole  of  a  strong  boot.  By  this  apparatus  the  knee  is 
kept  fixed,  and  this  is  essential  for  a  time.  But  when  the  obliquity  has  been 
corrected  to  some  extent,  a  joint  is  introduced  into  the  upright,  and  the  child 
is  permitted  and  encouraged  to  use  the  flexor  and  extensor  muscles  of  tlie  leg. 

'  *  Brit.  Mwl.  Journ.'  June  29,  1878.  A  very  inten^ting  series  of  pRj»ors  on  this  «ul.j«Hrt 
by  Dr.  Myrtle,  Mr.  Reeves,  and  Mr.  Adams  will  be  found  in  the  *Brit.  Med.  Journ/  IV.v.  3 
and  31,  1881,  and  Jan.  21,  1882. 

•  This  is  oftcMi  ternuKl  'statical'  knock-knet*.  There  i»  often  iwnie  tnice  of  old  nokei*. 
but  not  to  any  such  dt'trree  as  to  occjt^jion  the  deformity  of  the  knee. 

•  It  has*  lH*en  prove«l  in  some  «ii-es,  by  dissection,  thnt  the  difTercncein  level  of  the  oomiyb"^ 
has  dependwl  ou  an  obli<juity  of  the  whole  epiphysis  and  not  on  any  diflference  in  the  siw*  of 
the  condyles. 
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In  most  forms  of  kuock-knee,  the  deformity  is  only  perceptible  in  the  ex- 
tended position.  In  complete  flexion  the  muscles  draw  the  tibia  straight  and 
the  inward  inclination  disappears. 

In  neglected  cases,  when  the  deformity  is  so  considerable  as  to  form  a  real 
impediment  to  walking,  an  operation  should  no  doubt  be  performed.  It  must 
however  be  clearly  understood  that  such  operations  ought  never  to  be  neces- 
sary. If  the  parents  do  their  duty  in  bringing  the  deformity  when  incipient 
under  medical  care,  and  if  proper  splints  are  used,  it  wDl  never  increase  to 
the  extent  of  requiring  surgical  operation. 

In  the  first  class  of  cases,  which  I  have  called  pure  knock-knee,  those  in 
which  no  serious  deformity  is  perceived  in  the  bones,  except  the  relative  in- 
crease in  the  length  of  the  internal  condyle,  the  appropriate  operation  is  that 
in  which  the  projecting  part  of  the  condyle  is  severed  from  the  shaft  of  the 
bone,  either  with  a  saw  or  chisel,  and  then  is  pushed  upwards  by  bringing  the 
tibia  into  a  straight  line  with  the  femur.  A  small  vertical  incision  is  made 
down  to  the  femur  near  the  insertion  of  the  adductor  magnus.  Then  if  a  saw 
is  to  be  used  (on  Dr.  Ogston's  plan),  a  track  having  been  made  for  it  with  the 
knife,  by  thrusting  the  blade  down  in  front  of  the  bone  into  the  joint  towards 
the  inner  side  of  the  crucial  ligaments,  the  condyle  is  severed  by  passing  the 
saw  through  it  from  before  backwards,  till  the  piece  is  movable.  K  a  chisel 
is  used  (Mr.  Beeves^s  plan)  it  is  simply  driven  through  the  condyle  downwards 
and  outwards  till  the  piece  can  be  broken  off.  The  latter  plan  has  the  merit 
that  the  knee-joint  is  less  freely  dealt  with,  and  may  possibly  in  some  cases 
not  be  opened  at  all. 

In  cases  of  rickety  curvature,  division  of  the  whole  shaft  of  the  femur 
somewhere  near  the  epiphysis  (Dr.  MacE wen's  operation)  is  more  appropriate 
in  most  instances.  He  passes  a  scalpel  down  to  the  internal  surface  of  the 
femur  at  the  point  of  intersection  of  a  line  drawn  transversely  a  finger*s  breadth 
above  the  top  of  the  external  condyle,  and  a  longitudinal  one  drawn  half  an 
inch  in  front  of  the  adductor  magnus  tendon,  and  makes  an  incision  an  inch 
or  more  in  length.  A  chisel  having  been  passed  through  this  incision  down 
to  the  bone,  is  then  turned  round  so  that  its  edge  is  perpendicular  to  the 
axis  of  the  limb,  and  is  made  to  penetrate  the  bone  for  about  half  or  a  third 
of  its  thickness.  Then  a  finer  chisel  is  applied,  and  if  necessary  a  third,  till 
the  outer  part  of  the  bone  will  give  way  under  slight  force.  If  the  tibia 
is  also  curved  it  may  require  division  in  a  similar  way.  Mr.  Barwell  believes 
tliat  this  double  division  of  bones  is  usually  necessary.  He  first  divides  the 
external  third  of  the  femur  above  the  epiphysial  line,  and  then  puts  the  limb 
partly  straight  by  fracturing  the  rest  of  the  bone.  This  leaves  a  triangidar 
gap  in  the  bone,  and  when  this  is  believed  to  be  filled  up  the  tibia  is  divided 
transversely  and  the  fibula  obUquely  about  an  inch  below  the  joint.  ^ 

Finally,  there  are  surgeons  (Mr.  Brodhurst,  Mons.  J.  Gu^rin)  who  believe 
that  by  section  of  the  tendon  of  the  biceps,  the  iUo-tibial  band  of  &scia,  and 
the  external  lateral  hgament,  the  most  inveterate  cases  of  knock-knee  may 
be  cured.  I  cannot  accept  this  doctrine,  though  I  believe  that  in  some  com- 
plicated cases  these  structures  may  require  division  as  well  as  the  bones. 

All  these  operations  must  be  performed  with  the  minutest  precautions 
against  unhealthy  suppuration  which  the  surgeon's  experience  can  suggest. 

*  All  th«e  methods  will  be  found  described  and  disciufied  by  their  authors  in  an  in- 
ten^tini;  series  of  papers  in  the  *Brit.  Med.  Journ.'  Oct.  18,  1879.  1  would  also  refer  to 
a  clinical  lecture  by  Mr.  Barker  in  the  same  journal,  July  5,  1879,  and  to  a  very  interesting 
paper  by  Mr.  Marsh  in  *  St.  Bartholomew's  Hospital  Reports,'  vol  xriii.  p.  27. 
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on.  Then  the  neighbourhood  of  the  nerve  becomes  very  tender  to  the  touch, 
and  this  is  followed  by  pain,  often  agonising,  extending  along  the  ramifica- 
tions of  the  nerve.  In  other  cases  all  the  branches  of  this  or  one  of  the 
other  divisions  of  the  fifth,  or  even  all  the  branches  of  the  trifacial  nerve  are 
similarly  affected,  producing  in  the  latter  case  what  is  called  hemicrania.  It 
would  be  beside  my  purpose  to  speculate  on  the  cause  of  this  affection,  or  to 
spend  any  time  in  discussing  its  treatment.  I  merely  wish  here  to  direct 
the  reader's  attention  to  it  as  illustrating  an  affection  of  the  nerves  quite 
unconnected  with  inflammation — for  the  symptoms,  intolerably  severe  at  one 
minute,  may  have  entirely  disappeared  at  another — and  also,  for  the  same 
reason,  not  due  to  any  abiding  irritation  in  the  course  of  the  nerve.  I  may, 
however,  add  that  the  cure  of  this  disorder  must  be  sought  in  the  discovery 
and  removal  of  its  cause,  in  the  amendment  of  any  disorder  of  the  general 
health,  and,  in  cases  where  no  cause  can  be  ascertained,  in  the  administration 
of  antiperiodic  remedies,  as  quinine  and  arsenic,  with  free  purgation,  and 
the  local  application  of  aconite,  or  the  subcutaneous  injection  of  morphia,  or 
morphia  and  atropine,  before  the  paroxysm.  It  is  curious,  and  is  valuable 
as  a  diagnostic  sign,  that  though  the  parts  near  the  affected  nerve  may  be 
excessively  tender  to  the  touch,  yet  firm  pressure  will  generally  relieve  the 
pain,  and  patients  with  brow-ague  often  learn  to  give  themselves  some  relief 
by  pressing  the  finger  firmly  into  the  supraorbital  notch. 

Many,  however,  of  the  cases  classed  as  true  neuralgia  are  really  not 
periodic,  but  permanent  affections,  due  to  the  implication  of  the  nerve  in 
inflammation  of  the  bone  in  or  near  which  it  lies,  or  to  its  inflammation  from 
some  other  cause,  or  to  its  being  involved  in  cancerous  or  other  ulceration,  or 
compressed  by  a  tumour.     But  in  all  these  cases  the  symptoms  are  persistent 
and  continuous,  though  not  therefore  necessarily  equal  in  severity  at  all  times. 
In  other  cases,  from  some  irritation  applied  to  the  motor  nerves,  or  to  the 
part  of  the  nervous  centre  with  which  they  are  connected,  strange  convulsive 
movements  are  produced.     Spasmodic  wryneck  is  the  best  known  of  these 
affections,  and  it  manifests  itself  as  an  affection  of  the  trapezius  or  stemomas- 
toid  and  trapezius,  which  is  often  propagated  to  the  other  muscles  of  the  neck 
and  head,  jerking  the  head  about  in  various  directions.     From  this  origin  the 
affection  may  be  reflected  to  the  nerves  of  the  cervical  or  also  of  the  brachial 
plexus,  causing  neuralgic  pains  in  the  course  of  their  sensitive  branches  with 
possibly  some  affection  also  of  the  motor  nerves. 
XeuTotomy         ^  M.  cases  of  obstinate  neuralgia,  or  of  obstinate  spasm,  the  question  will 
and  neurec-  ultimately  occur  whether  any  relief  can  be  given  by  surgical  operation,  and  if 
so,  whether  the  symptoms  are  severe  enough  to  warrant  the  attempt.    I  say 
this  question  occurs  ultimately,  for  it  is  not  until  all  known  medical  treatment 
has  failed  that  the  division  of  the  affected  nerve  ought  ever  to  be  tried,  except 
in  cases  where  the  pain  obviously  depends  on  some  irritation  applied  to  a 
definite  part  of  the  trunk,  and  such  irritation  cannot  be  otherwise  removed. 
In  such  a  case  it  may  fairly  be  expected  that  the  division  of  the  tnmk  above 
this  part  will  relieve  the  symptoms.     When  the  cause  of  neuralgia  is  central 
or  is  unknown  the  operation  is  far  less  promising,  though  under  proper  circum- 
stances it  is  quite  right  to  give  it  a  trial.     There  are  two  methods  of  dividing 
a  nerve ;  one — which  is  the  less  formidable  as  an  operation — ^is  to  make  a 
subcutaneous  puncture,  or  a  small  incision  down  to  the  bone  in  the  known 
course  of  the  nerve,  by  which  the  trunk  is  divided  along  with  the  parts  in 
relation  with  it  (neurotomy).    But  this  is  much  less  satisfiactory  than  theother, 
both  because  the  operator  may  after  all  miss  the  nerve,  and  because  the  latter 
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'ies  will  at  once  show  the  extent  of  the  contraction.     Not  uncom- 
^e  of  the  features  on  the  affected  side  is  strikingly  less  than  on  the 
^s  are  found  in  which  the  contraction  affects  only  the  clavicular 
fie,  the  sternal  tendon  being  natural ;  or  the  reverse  may  be 
IS  more  common  for  both  parts  to  be  implicated.     If  the  de- 
flected the  clavicle  itself  may  yield  and  be  curved  upwards.   The 
.?  no  doubt  usually  due  to  congenital  causes,  though  it  is  often  not 
viil  some  years  afterbirth.    The  contraction  involves  other  muscles  of 
cck  also — the  trapezius,  scaleni,  and  others — but  to  a  less  extent ;  and 
c  division  of  the  stemomastoid  enables  the  surgeon  to  rectify  the  position 
of  the  head.     No  milder  measure  has  succeeded  in  any  case  which  I  have 
seen,  but  it  is  said  that  slighter  cases  may  be  cured  by  manipulation  and  by 
instroments. 

The  operation  is  perfectly  free  from  danger,  if  carefully  performed,  since  Division  of 
the  muscle  stands  out  well  from  the  vessels  below  it,  which  are  again  separated  mLtoii  *^ 
by  a  strong  membrane ;  but  a  careless  operator  might  possibly  hit  the  internal 
jugular  vein,  especially  in  trying  to  divide  the  whole  muscle  from  the  same 
puncture.     It  is  safer,  however,  to  make  a  different  puncture  for  each  portion 
of  the  stemomastoid.     The  head  should  be  put  well  on  the  stretch,  so  as  to 
cause  the  muscle  to  stand  out  fairly,  and  the  knife  should  be  entered  behind 
the  clavicular  fibres  about  half  an  inch  above  the  clavicle  and  passed  beneath 
the  muscle.     Then  its  edge  is  turned  towards  the  fibres,  and  they  are  divided 
completely.    Then  the  surgeon  deals  similarly  with  the  sternal  tendon.    This 
plan  is  far  better  in  my  opinion  than  that  of  dividing  the  muscle  from  above, 
by  passing  the  knife  between  the  skin  and  the  muscle  and  turning  its  edge 
downwards,  which  is  recommended  by  some  surgeons.     After  the  operation 
the  head  can  be  considerably  raised  at  once ;   but  it  is  well  to  leave  the 
patient  alone  for  a  few  days,  and  then  I  think  it  better  to  apply  an  instrument 
consisting  of  a  frame  adapted  to  the  pelvis  and  shoulders,  with  an  upright 
along  the  spine,  terminating  above  in  a  padded  plate  which  rests  on  the  back 
of  the  head,  and  carries  two  arms,  which  are  fixed  on  one  temple  and  on  the 
opposite  side  of  the  chin,  so  as  to  have  a  firm  hold  of  ^he  head.    The  upright 
is  jointed  opposite  the  root  of  the  neck,  and  is  provided  with  three  screws,  one 
of  which  raises  the  chin  and  turns  it  to  or  even  across  the  middle  line ;  the 
second  extends  the  cervical  spine,  drawing  the  chin  away  from  the  sternum ; 
and  the  third  brings  the  head  and  neck,  considered  as  a  whole,  into  the 
proper  position  as  regards  the  trunk. ^    Other  surgeons  trust  to  manipulation, 
or  to  an  arrangement  of  strapping  and  bandages,  to  restore  the  position  of  the 
bead ;  but  I  confess  that  I  think  the  use  of  an  apparatus  renders  success  much 
more  certain  and  the  treatment  less  troublesome.     Manipulation,  however, 
ahonld  not  be  neglected.     It  may  be  practised  twice  a  day,  when  the  instru- 
ment is  removed  for  the  purpose  of  washing.     The  patient  is  seated  on  the 
floor,  between  the  knees  of  the  surgeon  or  attendant,  who  gently  draws  the 
head  into  the  desired  position.     And  when  the  chin  has  been  got  into  a  posi- 
tion somewhat  on  the  other  side  of  the  middle  line  from  that  in  which  it  had 
been  fixed,  and  has  been  kept  there  for  about  three  weeks,  the  apparatus  may 
be  gradually  disused  and  manipulation  continued  for  a  few  weeks  longer. 

The  ordinary  spasmodic  wryneck  is  not  to  be  confounded  with  wryneck 
from  disease  of  the  cervical  vertebrae.  In  such  cases  the  characteristic 
nymptoms  of  disease  of  the  spine  will  be  found  on  careful  examination,  and 

*  A  figure  of  this  apparatus,  which  I  have  found  mast  efficient,  will  be  found  in  the 
»€icotid  edition  of  my  work  on  the  '  Surgical  Treatment  of  Children'tt  Diseases,'  p.  666. 
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When  so  performed  they  do  not  seem  to  involve  any  excessive  danger,  and 
are  undoubtedly  justifiable  in  neglected  cases  of  genu  valgum.  All  surgeons 
of  experience  would  agree  with  Dr.  Mac E wen*  that  no  operation  for  genu 
valgum  should  be  performed  while  the  bones  are  still  soft,  for  then  they  may 
no  doubt  be  straightened  either  gradually  or  abruptly  without  any  cutting 
operation.     The  limit  may  be  taken  as  about  eight  years  of  age. 

Dr.  MacEwen's  operations  have  been  very  numerous  and  very  successful. 

*  Up  to  April  6,  1881,  there  were  767  limbs  osteotomised,  and  in  these  1,149 
osteotomies  were  performed.  Out  of  these  there  were  three  deaths  from 
causes  independent  of  the  operation.  Of  the  767  limbs  operated  on,  521 
were  for  genu  valgum,'  and  he  regards  the  operation  as  not  more  dangerous 
than  a  simple  tenotomy.  At  the  same  time  it  is  not  to  be  denied  that 
troublesome  suppuration,  ankylosis  of  the  joint,  and  even  pyaemia  and  death 
have  followed  on  Ogston's  and  Reeves's  operations,  even  in  the  hands  of 
surgeons  who  attend  minutely  to  antiseptic  precautions,  and  we  cannot  admit 
that  such  extensive  violence  can  be  wholly  free  from  danger,  however  care- 
fully and  skilfully  the  operation  may  be  performed.  I  would  repeat  that 
proper  care  in  the  initial  stages  of  the  deformity  ought  to  banish  such  opera- 
tions from  practice. 

The  same  principle  which  underlies  Dr.  MacEwen's  operation  for  knock- 
knee  has  been  also  extensively  applied  by  himself  and  other  surgeons  to 
rickety  curves.  There  are  two  different  ways  of  performing  this  operation. 
Some  surgeons,  as  Adams,  endeavour  to  make  the  section  of  the  bone  as 
nearly  as  possible  subcutaneous ;  others,  following  the  teaching  of  Mr.  Lister, 
believe  that  this  is  not  a  matter  of  much  importance,  provided  that  the  pre- 
cautions are  observed  which,  according  to  him,  will  infallibly  keep  the  wound 

*  aseptic*  There  are  few  surgeons,  however,  who  would  not  think  the  opera- 
tion safer  with  a  small  wound  than  a  large  one,  and  this  is  I  think  about 
the  whole  difference  between  the  subcutaneous  and  the  open  method.  As 
small  a  wound  as  possible  should  be  made  in  the  most  advantageous  position, 
and  the  bone  chiselled  until  it  will  break,  and  then  the  limb  is  to  be  put  up  in 
the  straight  position.  Very  considerable  deformity  might  require  the  removal 
of  a  wedge  of  bone,  and  then  the  operation  differs  in  no  respect  from  any 
other  excision.  The  same  observations  apply  to  these  as  to  operations  for 
knock-knee.  They  should  not  be  performed  while  the  bones  are  soft,  and 
proper  attention  during  the  course  of  the  disease  ought  to  render  them 
altogether  superfluous. 


Wryneck.  Wryneck  is  a  common  deformity  in  children  from  spastic  contraction  of 

the  stemomastoid  muscle,  by  which  the  head  is  drawn  down  towards  that 
shoulder,  and  the  chin  turned  to  the  opposite  side ;  the  contracted  muscle 
stands  out  strongly  under  the  skin,  especially  when  its  action  is  opposed  by 
manipulation,  and  measurement  from  the  ear  to  the  sternoclavicular  joint  on 

>  Trans,  of  International  Med.  Congress,  *  Diseases  of  Children,'  p.  190.  I  vould  refer 
the  reader  to  this  interesting  debate  for  details  which  my  sftace  forbids  mo  to  notice.  A  dt<«crip- 
tion  of  the  dissection  of  a  knee-joint  twenty  months  after  Ogston's  operation  will  be  found  in 
Langenbeck's  *  Archiv/  vol.  xxviii.  p.  926.  There  was  very  little  trace  of  the  section  on  the 
articular  cartilage,  which  was  itself  quite  smooth  and  free  from  any  trace  of  inflammation.  At 
the  upper  edge  of  the  section  there  was  a  slight  projection,  where  the  severed  condyle  had 
been  pushed  up ;  but  the  rest  of  the  track  of  the  saw  was  marked  merely  by  a  alight  cicatrix, 
only  visible  when  the  bone  had  been  sawn  in  half.  The  line  of  the  epiphysial  cartilage  was 
broken  in  consequence  of  the  displacement  of  the  condyle  about  1^  cmm.  upwards,  but  this 
cartilage  was  otherwise  healthy. 
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the  two  sides  will  at  once  show  the  extent  of  the  contraction.  Not  uncom- 
monly the  size  of  the  features  on  the  affected  side  is  strikingly  less  than  on  the 
opposite.  Cases  are  found  in  which  the  contraction  affects  only  the  clavicular 
origin  of  the  muscle,  the  sternal  tendon  being  natural ;  or  the  reverse  may  be 
the  case ;  but  it  is  more  common  for  both  parts  to  be  implicated.  If  the  de- 
formity be  neglected  the  clavicle  itself  may  yield  and  be  curved  upwards.  The 
deformity  is  no  doubt  usually  due  to  congenital  causes,  though  it  is  often  not 
noticed  till  some  years  after  birth.  The  contraction  involves  other  muscles  of 
the  neck  also — the  trapezius,  scaleni,  and  others — but  to  a  less  extent ;  and 
the  division  of  the  sternomastoid  enables  the  surgeon  to  rectify  the  position 
of  the  head.  No  milder  measure  has  succeeded  in  any  case  which  I  have 
seen,  but  it  is  said  that  slighter  cases  may  be  cured  by  manipulation  and  by 
instruments. 

The  operation  is  perfectly  free  from  danger,  if  carefully  performed,  since  Division  of 
the  muscle  stands  out  well  from  the  vessels  below  it,  which  are  again  separated  ^Ltoi™*^ 
by  a  strong  membrane ;  but  a  careless  operator  might  possibly  hit  the  internal 
jugular  vein,  especially  in  trying  to  divide  the  whole  muscle  from  the  same 
puncture.  It  is  safer,  however,  to  make  a  different  puncture  for  each  portion 
of  the  sternomastoid.  The  head  should  be  put  well  on  the  stretch,  so  as  to 
cause  the  muscle  to  stand  out  fairly,  and  the  knife  should  be  entered  behind 
the  clavicular  fibres  about  half  an  inch  above  the  clavicle  and  passed  beneath 
the  muscle.  Then  its  edge  is  turned  towards  the  fibres,  and  they  are  divided 
completely.  Then  the  surgeon  deals  similarly  with  the  sternal  tendon.  This 
plan  is  far  better  in  my  opinion  than  that  of  dividing  the  muscle  from  above, 
by  passing  the  knife  between  the  skin  and  the  muscle  and  turning  its  edge 
downwards,  which  is  recommended  by  some  surgeons.  After  the  operation 
the  head  can  be  considerably  raised  at  once ;  but  it  is  well  to  leave  the 
patient  alone  for  a  few  days,  and  then  I  think  it  better  to  apply  an  instrument 
consisting  of  a  frame  adapted  to  the  pelvis  and  shoulders,  with  an  upright 
along  the  spine,  terminating  above  in  a  padded  plate  which  rests  on  the  back 
of  the  head,  and  carries  two  arms,  which  are  fixed  on  one  temple  and  on  the 
opposite  side  of  the  chin,  so  as  to  have  a  firm  hold  of  ^he  head.  The  upright 
is  jointed  opposite  the  root  of  the  neck,  and  is  provided  with  three  screws,  one 
of  which  raises  the  chin  and  turns  it  to  or  even  across  the  middle  line ;  the 
second  extends  the  cervical  spine,  drawing  the  chin  away  from  the  sternum ; 
and  the  third  brings  the  head  and  neck,  considered  as  a  whole,  into  the 
proper  position  as  regards  the  trunk. ^  Other  surgeons  trust  to  manipulation, 
or  to  an  arrangement  of  strapping  and  bandages,  to  restore  the  position  of  the 
bead ;  but  I  confess  that  I  think  the  use  of  an  apparatus  renders  success  much 
more  certain  and  the  treatment  less  troublesome.  Manipulation,  however, 
should  not  be  neglected.  It  may  be  practised  twice  a  day,  when  the  instru- 
ment is  removed  for  the  purpose  of  washing.  The  patient  is  seated  on  the 
floor,  between  the  knees  of  the  surgeon  or  attendant,  who  gently  draws  the 
head  into  the  desired  position.  And  when  the  chin  has  been  got  into  a  posi- 
tion somewhat  on  the  other  side  of  the  middle  line  from  that  in  which  it  had 
been  fixed,  and  has  been  kept  there  for  about  three  weeks,  the  apparatus  may 
be  gradually  disused  and  manipulation  continued  for  a  few  weeks  longer. 

The  ordinary  spasmodic  wryneck  is  not  to  be  confounded  with  wryneck 
from  disease  of  the  cervical  vertebrse.  In  such  cases  the  characteristic 
symptoms  of  disease  of  the  spine  will  be  found  on  careful  examination,  and 

I  A  figure  of  this  apparatus,  which  1  have  found  most  efficient,  will  be  found  in  the 
seoond  edition  of  my  work  on  the  '  Surgical  Treatment  of  Children's  Diseases/  p.  666. 
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no  operation  will  be  proposed.  There  are,  again,  cases  in  childhood  in  which 
wryneck  appears  to  depend  either  on  irritation  fix)m  worms,  or  on  some 
mental  cause  difficult  to  detect,  but  somewhat  analogous  to  adult  hysteria. 
In  such  cases  the  contraction  is  not  permanent,  but  appears  and  disappears 
from  time  to  time.  In  these  cases,  also,  no  operation  sliould  be  performed. 
General  treatment,  with  manipulation,  or  some  contrivance  to  fix  the  head 
in  a  proper  position,  will  suffice.  The  diagnosis  may  always  be  made  by 
inducing  antesthesia,  and  then  noting  that  there  is  no  real  permanent 
shortening  of  the  muscle.  Adults,  again,  suffer,  though  rarely,  from  a  very 
obstinate  and  intractable  form  of  spasmodic  wr3meck,  somewhat  alUed  to 
paralysis  agitans,  in  which  generally  the  other  muscles  of  the  neck  are 
affected,  and  sometimes  the  trapezius  as  much  as,  or  more  than,  the  stemo- 
mastoid.  The  head  is  drawn  down  towards  the  shoulder.  The  affection  is 
liable  to  remissions  and  exacerbations,  evidently  due  to  mental  causes  in  part, 
and  varying  with  the  state  of  the  mind.  The  disease  may  be  due  to  irritation 
propagated  from  the  medulla  along  the  spinal  accessory  nerve ;  but  tlie  excit- 
ing cause  of  this  irritation  is  unknown.  In  one  case  Mr. Campbell  De  Morgan 
obtained  a  cure  by  removing  a  part  of  the  external  branch  of  the  spinal  acces- 
sory nerve,  and  in  other  cases  benefit  has  followed  on  the  very  firee  administra- 
tion of  the  succus  conii,  as  recommended  by  Dr.  Jolm  Harley  ;*  but  the  disease 
usually  defies  treatment. 

Wryneck  is  often  also  purely  hysterical,  and  these  cases  are  of  all  others  the 
most  difficult  to  treat.  They  are  also  difficult  of  diagnosis  ;  but  the  ordinary 
rules  which  are  appUcable  to  the  diagnosis  of  other  hysterical  disorders,  and 
the  results  of  an  examination  imder  anaesthesia,  will  usually  settle  tlie 
diagnosis.  But  they  will  often  be  most  rebellious  to  treatment ;  and  this, 
indeed,  is  true  also  of  all  other  forms  of  emotional  or  hysterical  contraction. 
Operation  seems  to  aggravate  the  disease.  The  section  of  the  stemomastoid 
in  wryneck  has  been  promptly  followed  by  contraction  of  the  opposite  muscle. 
Similarly,  in  hysterical  diseases  of  joints,  forcible  extension  of  an  elbow,  the 
seat  of  hysterical  contraction,  has  been  the  starting-point  of  nervous  disorders 
which  have  been  held  Jo  justify  amputation,  leaving  the  patient  still  uncured ; 
and  other  similar  instances  might  be  quoted.  As  in  other  nervous  disorders, 
the  less  active  the  surgeon  is  the  better.  It  may  sometimes  be  advisable  to 
put  the  parts  in  a  natural  position  under  aneesthesia  and  fix  them  so,  and  thna 
give  the  patient  an  irrefragable  proof  that  the  deformity  is  not  incurable.  But 
the  chief  reliance  must  be  placed  in  medical  and  general  treatment,  with 
manipulation  and  calisthenic  exercises  when  they  are  indicated. 


»  •  Med.-Chir.  Trans.'  vol  Irii. 
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Wounds  of  nerves  occar,  of  course,  from  injuries  of  all  kinds,  but  are  pecu-  Wounds 
liarly  common  in  injuries  from  gunshot.  They  never  occur  uncomplicated,  but  ^^  nerves, 
in  some  cases  the  wound  in  the  nerve  is  the  chief  feature  of  the  injury.  The 
symptoms  of  wound  of  a  nerve  vary  according  as  the  nerve  is  sensory, 
muscular,  or  mixed,  and  as  the  wound  is  partial  or  complete.  Complete 
division  of  a  large  mixed  nerve  (of  which  the  most  familiar  example  is  the 
ulnar  or  median,  at  the  wrist)  produces  total  loss  of  the  function  of  the 
muscles  supplied  from  below  the  point  of  division,  and .  loss  of  sensation  in 
the  part  corresponding  to  its  distribution,  together  with  a  sensible  loss  of 
temperature  in  the  limb  below,  and  loss  of  nutrition,  sometimes  leading  to 
low  eruptions  on  the  skin.^  Division  of  a  purely  muscular  nerve  such  as 
the  portio  dura,  is  usually  accompanied  only  by  muscular  paralysis ;  at  least, 
as  far  as  is  known,  for  thermomet^c  observations  in  such  cases  are  difficult  and 
uncertain.  Division  of  sympathetic  trunks  is  known  to  be  accompanied  by 
dilatation  of  the  capillaries  and  increased  heat  of  the  parts,  from  experi- 
ments on  animals  ;  but  in  man  such  lesions  could  only  form  subordinate 
features  in  complicated  injuries.^  The  anatomical  phenomena  of  wounds  of 
nerves  and  of  their  repair  is  thus  described  by  Dr.  Lockhart  Clarke.^  '  Both 
portions  of  the  divided  nerve  retract  a  little,  and  their  extremities,  especially 
the  upper  one,  enlarge  and  become  more  vascular,  while  coagulable  lymph 
exudes  around  and  between  them.  In  a  short  time  this  exudation  becomes 
gradually  firmer,  and  is  found  to  contain  cells  and  nuclei,  and  then  fine 
nerve-fibres,  which  proceed  from  the  extremity  of  the  central  portion  of  the 
nerve  to  that  of  the  peripheral  portion,  which,  on  being  separated  from  its 
nervous  centre,  undergoes  a  gradual  but  rapid  atrophy  or  degeneration. 
These  newly-formed  fibres  are  finer  and  greyer  than  those  of  the  central  portion 
of  the  divided  nerve,  and  it  is  not  till  after  a  period  of  some  months  that 
they  become  fully  developed.  In  the  meantime  a  regeneration  of  fine  fibres 
is  going  on  in  the  peripheral  or  atrophied  portion  of  the  nerve  ;  but  it  is  a 
long  time  before  tliese  fibres  acquire  the  normal  size  and  appearance.  The 
same  kind  of  reparative  process  takes  place  when  a  portion  of  a  nerve  has 
been  excised,  only  it  requires  a  longer  period.*^  The  remote  consequences 
of  wounds  of  nerves  are  very  various.  I  have  seen  a  case  in  which  the  total 
division  of  the  musculospiral  nerve — evidenced  by  complete  loss  of  sensation 
in  the  parts  supplied  by  the  radial  and  by  loss  of  power  in  all  the  extensor 

*  See  a  paper  by  Mr.  Jonathan  Hutchinson,  '  On  Injuries  of  Nerve-trunks.' — '  London 
Hosp.  Reports,'  vol.  iii.  p.  321. 

'  Dr.  Cheyasse  of  Birmingham,  in  the  '  Brit.  Med.  Journ.'  Dec.  17.  1881,  relates  a  case  of 
injury  to  the  cervical  portion  of  the  sympathetic  in  a  surgical  operation. 

'  On  this  point  the  reader  may  also  usefully  consult  Dr.  Weir  Mitchell's  treatise  on 
'Injuries  of  Nerves  and  their  Consequences,'  1872,  pp.  74-81.  This  interesting  work  should 
l>e  studied  in  connexion  with  the  whole  subject  of  this  chapter,  »8  well  as  the  translation  of 
Charcot's  'Lectures  on  Diseases  of  the  Nervous  System,' recently  published  by  the  New 
Sydenham  Society. 

*  *  Syst.  of  Surg.*  3rd  ed.  vol.  ii.  p.  186. 
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muscles  of  the  limb— was  followed  after  the  lapse  of  some  months  by  gradual, 
but  ultimately  complete,  recovery  of  all  the  functions  of  the  nerv^e.^  Mr.  S^me 
has  put  on  record  a  case  in  which  the  ulnar  ner^'e  was  divided  in  an  excision 
of  the  elbow,  and  in  which  the  functions  of  the  ner^'e  were  also  regained ; 
and  here,  on  dissecting  the  parts  some  years  afterwards,  the  ends  of  the  di\ided 
nerve  were  found  united  by  a  kind  of  splint  or  ferule  of  fibrous  tissue  (exactly 
as  a  fracture  is  united  by  provisional  callus),  inside  which  the  ends  themselves 
seemed  to  be  ununited,  though  in  contact.  But  in  other  cases  there  seems  no 
doubt  that  a  permanent  irritation  is  generated  in  the  substance  of  the  wounded 
nerve  which  is  reflected  down  other  nerves,  originating  from  the  same  part 
of  the  cerebrospinal  centre,  and  that  thus  the  whole  limb  may  ultimately 
become  more  or  less  paralysed.^  There  are  numerous  other  reflex  symptoms 
produced  by  injuries  to  the  nerves,  but  they  are  too  miscellaneous  and  too  rare 
to  make  it  worth  while  to  summarise  them  here,  and  in  most  of  the  recorded 
cases  the  real  symptoms  have  doubtless  been  mixed  with  many  which  were 
of  a  hysterical  character.  I  would  refer  the  reader  to  an  interesting  article 
by  Dr.  Brown- S6quard  in  the  3rd  edition  of  the  *  System  of  Surgery.'  Partial 
division  of  nerves,  or  their  permanent  irritation  by  the  lodgment  of  a  foreign 
body,  or  a  ligature,  is  liable  to  produce  symptoms  even  more  formidable  than 
those  caused  by  their  complete  division ,  though  essentially  of  the  same  character. 
The  abiding  irritation  which  sometimes  ensues  on  the  implication  of  a  divided 
nerve  in  a  cicatrix  is  of  the  same  nature.  A  common  example  of  it  is  the 
irritation  and  jerking  which  occasionally  attacks  the  stump  of  an  amputation. 
Sometimes  the  nerve  is  compressed  by  the  formation  of  callus  around  a  frac- 
ture, and  not  unfrequently  the  nerves  in  the  axilla  are  so  pressed  upon  by  the 
constant  use  of  a  crutch  that  a  well-knoT\TL  form  of  palsy,  '  crutch -palsy,* 
is  produced. 

The  symptoms  caused  by  injury  to  a  nerve  must  be  treated  according  to 
their  granty.  Since  there  can  be  no  doubt  that  many  of  the  worst  symptoms 
depend  on  some  constant  irritation,  the  result  of  partial  division,  the  lodgment 
of  a  foreign  substance,  or  the  implication  of  one  or  more  nerves  in  the  cicatrix, 
it  is  right  in  such  cases  to  cut  down  on  the  ner\^es  which  seem  implicated,  and 
either  divide  them  completely  or  remove  a  portion  of  them.  In  cases  depend- 
ing on  lesion  of  one  of  the  digital  nerves  it  may  often  be  better  to  sacrifice  the 
finger,  and  in  painful  stumps  to  re-amputate,  taking  care  to  cut  all  tlie  large 
nerve-tnuiks  so  short  that  they  cannot  be  imphcated  in  the  scar. 

But  in  slighter  cases  the  symptoms  will  probably  subside  by  galvanism  of 
the  affected  nerve,  sedulously  employed,  blisters,  the  application  of  belladoima 
in  ointment,  and  the  hypodermic  injection  of  morpliia,  if  there  is  much  pain, 
with  careful  attention  to  the  general  health. 

In  all  recent  wounds,  in  which  large  nerves  are  divided,  great  cai*e  should 
be  taken  to  put  their  extremities  into  accurate  apposition,  and  to  pass  a  silk 
or  gut  suture  through  the  soft  parts  aromid  or  the  sheath  of  the  nerve,  so  as 
to  keep  them  in  accurate  contact.  In  his  address  on  Surgery,  publisheil  in 
the  *  Brit.  Med.  Joum.'  Aug.  5, 1876,  Mr.  Fa  veil  refers  to  four  cases  of  wounds 
of  nerves,  in  which  the  divided  nerve  was  united  by  suture.  In  the  first  ( iwder 
Mr.  Wheelhouse's  care)  the  great  sciatic  ner\'e  had  been  cut  entirely  across, 
and  its  ends  were  united  by  carboUsed  catgut  sutm*e  nine  mouths  after  the 

*  This  caso  U  mentiontil  in  a  paper  by  mc  in  the  '  lancet/  Juno  16,  1883. 

•  See  a  ciise  relattid  by  Mr.  Callender,  in  *  Path.  Tmns.'  vol.  xv.  p.  180,  in  which  the  ulnar 
nerve  seems  to  have  bti«n  divided  in  ex»'i<»iun  of  the  el)>ow,  and  where  the  whole  limb  l)ecam« 
paralyseii. 
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accident.  In  the  second  the  median  nerve  was  united  by  suture  ten  weeks  after 
its  division ;  but  the  result  was  unsatisfactory.  In  the  two  others,  where  the 
sutures  were  applied  immediately  (to  the  median  and  ulnar  nerves),  perfect 
recovery  ensued.  In  Mr.  Wheelhouse's  case  the  man  had  been  admitted  into 
hospital  only  in  order  that  his  limb  should  be  amputated,  as  it  was  totally 
palsied  and  useless.  On  cutting  down  on  the  divided  nerve  its  proximal  end 
was  found  swollen,  and  the- distal  atrophied.  Both  were  removed,  leaving  a 
gap  of  two  inches  in  the  nerve.  By  bending  the  limb,  the  ends  were  brought 
near  enough  to  admit  of  their  being  sewn  together  with  catgut.  Gradually 
the  various  functions  of  the  nerve  were  regained,  and  the  patient  was  able  to 
use  his  leg.  He  regained  the  perfect  use  of  it,  and  had  been  at  work  about  a 
year  as  an  agricultural  labourer  when  last  heard  of — but  lost  two  toes  by 
gangrene  in  the  cold  weather. 

Much  more  extensive  experience  has  now  been  obtained  of  this  operation 
of  nerve  sutiure,  which  justifies  me,  I  think,  in  saying  that  in  all  cases  where 
the  function  of  a  Umb  is  lost  from  the  division  of  a  large  nerve  it  is  not  only 
justifiable,  but  imperative,  to  cut  down  on  the  nerve,  refresh  its  ends  and  unite 
them.  The  prospect  of  success  is  of  course  less  the  longer  after  the  accident 
the  operation  is  performed ;  but  cases  are  on  record  in  which  the  operation 
has  succeeded  even  some  years  after  the  injury.  I  think,  however,  it  is  better, 
if  the  nerve  has  not  been  united  at  once  (primary  suture),  to  wait  until  the 
wound  has  perfectly  healed  (secondary  suture),  and  not  to  operate  while  the 
divided  nerve  and  the  parts  around  are  in  an  inflamed  condition.  It  should  be 
added  that  the  improvement  in  the  symptoms  is  often  long  delayed.  I  have 
recorded  cases  in  whicli  no  change  was  perceptible  for  several  months  after 
the  operation,  but  where,  ultimately,  entire  recovery  ensued.^ 

Besides  the  direct  and  remote  consequences  of  wounds,  there  are  a  few 
other  affections  of  nerves  which  are  occasionally  met  with,  though  as  a  rule 
the  symptoms  which  are  caused  by  lesions  of  nerves  are  only  somewhat  sub- 
ordinate features  of  surgical  diseases  and  injuries. 

Neuralgia,  in  its  strict  sense — i.e.  pain  referred  to  the  course  and  distribu-  Xenraigia. 
tion  of  some  one  or  more  of  the  sensory  nerves — is  a  disease  which  is  almost 
always  periodic  in  its  attacks,  and  bears  a  strong  resemblance  to  ague  in  its 
course,  causation,  and  cure,  and  &lls  more  especially  under  the  care  of  the 
physician.  Still  surgeons  are  so  often  consulted  about  it,  and  an  accurate 
diagnosis  of  many  surgical  affections  depends  so  much  on  a  knowledge  of  the 
phenomena  of  true  neuralgia,  that  I  must  say  a  few  words  about  it.  The  word 
neuralgia  is  used  loosely  to  describe  any  painful  affection  for  which  no  anato- 
mical or  organic  cause  is  known,  and  there  would  be  no  objection  to  this  use 
of  the  word  if  some  other  term  were  used  to  distinguish  the  cases  which  are 
of  hysterical,  dyspeptic,  mental,  or  obscure  origin  from  the  truly  neuralgic — 
intending  by  the  latter  term  those  in  which  there  is  distinct  evidence  of  an 
affection  limited  to  a  precise  nerve,  and  dependent,  we  cannot  doubt,  on 
some  anatomical  disturbance  of  its  tissue,  though  this  may  be  transient  and 
imperceptible  to  our  senses. 

The  phenomena  of  true  neuralgia  are  best  studied  in  the  familiar  affection 
known  as  tic,  or  brow-ague,  which  follows  the  course  of  the  supraorbital 
branch  of  the  fifth  nerve.  This  commences  very  commonly  by  an  increased 
afflux  of  blood,  the  pulsation  in  the  little  artery  which  accompanies  the  nerve 
becoming  plainly  perceptible  to  the  sight  and  touch  as  the  pain  is  coming 

'  Hee  a  p^p^r  by  myself  in  the  'Lancet/  June  16,  1883,  and  by  Mr.  Page,  'Brit.  Med. 
Jouni.'  June  23,  1883. 
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on.  Then  the  neighbourhood  of  the  nerve  becomes  very  tender  to  the  touch, 
and  this  is  followed  by  pain,  often  agonising,  extending  along  the  ramifica- 
tions of  the  nerve.  In  other  cases  all  the  branches  of  this  or  one  of  the 
other  divisions  of  the  fifth,  or  even  all  the  branches  of  the  trifacial  nerve  are 
similarly  affected,  producing  in  the  latter  case  what  is  called  hemicrania.  It 
would  be  beside  my  p\irpose  to  speculate  on  the  cause  of  this  affection,  or  to 
spend  any  time  in  discussing  its  treatment.  I  merely  wish  here  to  direct 
the  reader's  attention  to  it  as  illustrating  an  affection  of  the  nerves  quite 
unconnected  with  inflammation — for  the  symptoms,  intolerably  severe  at  one 
minute,  may  have  entirely  disappeared  at  another — and  also,  for  the  same 
reason,  not  due  to  any  abiding  irritation  in  the  course  of  the  nerve.  I  may, 
however,  add  that  the  cure  of  this  disorder  must  be  sought  in  the  discovery 
and  removal  of  its  cause,  in  the  amendment  of  any  disorder  of  the  general 
health,  and,  in  cases  where  no  cause  can  be  ascertained,  in  the  administration 
of  antiperiodic  remedies,  as  quinine  and  arsenic,  with  free  purgation,  and 
the  local  application  of  aconite,  or  the  subcutaneous  injection  of  morphia,  or 
morphia  and  atropine,  before  the  paroxysm.  It  is  curious,  and  is  valuable 
as  a  diagnostic  sign,  that  though  the  parts  near  the  affected  nerve  may  be 
excessively  tender  to  the  touch,  yet  firm  pressure  will  generally  relieve  the 
pain,  and  patients  with  brow-ague  often  learn  to  give  themselves  some  relief 
by  pressing  the  finger  firmly  into  the  supraorbital  notch. 

Many,  however,  of  the  cases  classed  as  true  neuralgia  are  really  not 
periodic,  but  permanent  affections,  due  to  the  impUcation  of  the  nerve  in 
inflanunation  of  the  bone  in  or  near  which  it  lies,  or  to  its  inflammation  from 
some  other  cause,  or  to  its  being  involved  in  cancerous  or  other  ulceration,  or 
compressed  by  a  tumour.     But  in  all  these  cases  the  symptoms  are  persiBtent 
and  continuous,  though  not  therefore  necessarily  equal  in  severity  at  all  times. 
In  other  cases,  from  some  irritation  applied  to  the  motor  nerves,  or  to  the 
part  of  the  nervous  centre  with  which  they  are  connected,  strange  convulsive 
movements  are  produced.     Spasmodic  wryneck  is  the  best  known  of  these 
affections,  and  it  manifests  itself  as  an  affection  of  the  trapezius  or  stemomas- 
toid  and  trapezius,  which  is  often  propagated  to  the  other  muscles  of  the  neck 
and  head,  jerking  the  head  about  in  various  directions.     From  tliis  origin  the 
affection  may  be  reflected  to  the  nerves  of  the  cervical  or  also  of  tlie  brachial 
plexus,  causing  neuralgic  pains  in  the  course  of  their  sensitive  branches  with 
possibly  some  affection  also  of  the  motor  nerves. 
Neurotomy         In  all  cases  of  obstinate  neuralgia,  or  of  obstinate  spasm,  the  question  will 
andneurec-  ultimately  occur  whether  any  rehef  can  be  given  by  surgical  operation,  and  if 
so,  whether  the  symptoms  are  severe  enough  to  warrant  the  attempt.     I  say 
this  question  occurs  ultimately,  for  it  is  not  until  all  known  medical  treatment 
has  failed  that  the  division  of  the  affected  nerve  ought  ever  to  be  tried,  except 
in  cases  where  the  pain  obviously  depends  on  some  irritation  applied  to  a 
definite  part  of  the  trunk,  and  such  irritation  cannot  be  otherwise  removed. 
In  such  a  case  it  may  fairly  be  expected  that  the  division  of  the  trunk  above 
this  part  will  relieve  the  symptoms.     When  the  cause  of  neuralgia  is  central 
or  is  unknown  the  operation  is  far  less  promising,  though  under  proper  circum- 
stances it  is  quite  right  to  give  it  a  trial.     There  are  two  methods  of  dividing 
a  nerve ;  one — which  is  the  less  formidable  as  an  operation — ^is  to  make  a 
subcutaneous  puncture,  or  a  small  incision  down  to  the  bone  in  the  known 
course  of  the  nerve,  by  which  the  triuik  is  divided  along  with  the  parts  in 
relation  with  it  (neurotomy).    But  this  is  much  less  satisfactory  than  tbeother, 
both  because  the  operator  may  after  all  miss  the  nerve,  and  because  the  latter 
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may  soon  reunite  and  the  sj-mptomB  recur.  The  more  effectual  method  is 
to  expose  the  nerve  by  a  regular  diesection,  and  remove  a  piece  about  half 
an  inch  long  (neurectomy),'  Dr.  A. 
Brown  *  has  recorded  a  ease  in  which 
he  deBtroyed  a  portion  of  the  affected 
nerve  with  the  actual  cautery,  and  with 
a  good  result. 

Tumours  are  sometimes  painful  Neuroma 
from  their  pressure  on  uerveB,  and  in 
Bome  of  the  '  painful  subcutaneona 
tumours,'  as  they  are  called,  a  definite 
nerve  has  been  found  impUcated  in 
the  tumour.  At  other  times,  however, 
there  has  been  no  such  e^iplanation  of 
the  pain,  which  is  then  to  be  regarded 
as  'hysterical.'  Like  other  forms  of 
hysteria,  this  pain  in  simple,  fibrous, 
or  fatty  tumours  generally  occurs  in 
women. 

But  there  are  tuniours  formed  in 
the  subataiice  of  nerves,  and  called  on 
that   account  neuromata,  of  which  a 
remarkable  example  ia  depicted  here 
(Fig.  242).     They  are  of  a  fibrous  or 
fibrocellular  structure,  grow  generally 
slowly,  and  are  often  the  seat  of  very 
i't™ne'rrt''^  acute  pain.     The  fibres  of  the  nerve 
i'iuy"wi<i'°'»«  ^"  ''^  found  spread  out  over  them  and 
M'^'."- '"•*•"  embedded  in   their  substance.     They 
imiow'u  ■  point  hriow  tiie  popMini  i.|««..  are  incurable  except  by  removal ;  and 

\«tDu«  clhimmU  lire  repiwented  nurtBiloiit  on        ,  ,  ,   .         i  i   .         ■        .1 

ii.e  villi  of  iiip  tumaur,  »  ».  wa  many  other  when  such  removal  would  involve  the 
ilrairTi^iy. 'tor  .hout  11  incilw  ihoTe  iiie  destruction  of   the  main  ner\e  of  the 
SM!"Aiu"rta  knr™Vti,?^Si"'ii>'ol!;t  ^^^  ^^  ''s  consequent  paralysis,  am- 
EUSJJwIirt^^StflScr.*"^^  ™L™tulS  putation  becomes  necessary.' 
mnMittotnbroiM  tbaoe.irfiuianiniiiitMcnoe.         Latterly  the  Operation  of  expOBinff  Wrve. 
and  stretching  the  trunk  or  trunks  of  Wret*'n">i 
the  affected  nerves  has  been  practised 
Jp^BSe'i" AKwlt*'"*""^  ""onoe'i  in  toi.  it.  ^  many  cases  where  symptoms  have 


riB.  III.  : 

Too^bJ  <  widt.  Imi 
lu  ponerlor  11  bid 
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■  Sddic  int4<reating  and  typical  cawa  of  neuToloia;  in  painful  aftV-cliouB  of  the  limbs  will 
lie  found  relfltrd  Uy  Mr.  Rrdfem  Davii'it,  in  ihe  'Bulilin  Qunrttrly  Joiinm]  of  JleJ.  Sciencs,' 
Sot.  1860.  But  Ihe  nervB  which  is  mo»I  often  aivided  or  I'leiwd  for  neuralgia  ia  the 
rHeFiniDiu.  The  diTision  of  the  supra-  or  infra-orliitnl  nerve  in  the  tare,  either  by  di»« 
diHiirticni  or  by  suheutaneons  section  is  easy.  On  this  miliject  the  reader  may  consult  a  paper 
l.y  Mr.  Cadtte,  'Brit.  Med.  Jaum.'  July  l£,  1B8'2.  Litely,  in  America,  the  bold  idea  of 
mnaring  Meckel's  ganglion  along  vith  the  infra-orbital  nerve  lias  Ircn  pill  in  practice. 
The  ewient  method  wems  to  lie  lo  liim  up  a  large  V*''hapifl  piece  from  the  cheek,  trace  the 
Derre  along  the  infra-orbital  canal  through  Ihe  antrum,  and  open  the  iphenomaiillary  foam 
)ij  remoTing  Iha  Imck  wall  of  the  antrum.  The  reader  who  ia  curious  on  the  subject  will 
flnd  the  opemlion  deocriliMi  in  the  second  series  of  the  '  Mod,  and  Surg.  Reports  of  Ihe  Boston 
(I-'.S.)  C'ilj  Hospital,'  p.  262;  but  Ihe  results  seem  very  uncertain,  and  it  muni  remain  doubt- 
ful vhether  a  limplo  eiclBiiin  of  a  portion  of  t  he  nerve  would  not  have  annwi'red  ihesiimcend. 

■  -Brit.  Med.  Joam.'  Nor.  6,  1S80. 

■  As  the  subjeel  is  one  which  at  prewnt  has  little  connection  with  prnclical  surgery,  I 
ran  hanilj  pre  il  more  space  here.  But  Iht  reader  will  be  inten-Hled  in  "tuilying  the  patho- 
lojET  and  histology  of  those  remarkable  caBes  in  which  numerous  tumours  ate  developed  in 


624  AFFECTIONS  OF  NERVES. 

been  present  referred  to  irritation  of  the  nerves,  which  irritation  it  was  hoped 
might  subside  after  the  disturbance  and  consequent  change  in  the  nutrition 
of  the  nerves  which  must  be  produced  by  their  elongation.  The  original 
operation,  which  was  most  interesting  and  most  successful,  was  performed  by 
Nussbaum,  and  will  be  found  related  in  the  *  Deutsche  Zeitschrift  fiir  Chir.' 
1872,  vol.  i.  p.  450.  The  patient  was  a  soldier,  who,  after  a  wound  in  the 
nape  of  the  neck  followed  by  abscess,  suffered  from  ansBsthesia,  contraction 
and  violent  cramps  in  the  parts  supplied  by  the  brachial  plexus,  with  almost 
permanent  contraction  of  many  of  the  large  muscles,  which  however  became 
quite  flaccid  during  anaesthesia.  The  operation  consisted  in  exposing  the 
nerves  surrounding  the  axillary  artery  and  gently  stretching  each,  and  then 
exposing  the  brachial  plexus  in  the  subclavian  triangle  and  following  each 
nerve  with  the  finger  up  to  its  point  of  exit  from  the  spinal  colunm,  and  stretch- 
ing it  by  a  considerable  pull  [einen  massigen  Zug] .  Sensation  returned  in 
the  extremity  immediately,  all  the  cramps  and  other  symptoms  disappeared, 
and  the  man  was  discharged  well.  The  original  paper  will  well  repay  perusal. 
Mr.  Callender  was  one  of  the  first  in  this  country  who  tried  these  operations, 
and  his  first  case  will  be  found  recorded  in  *  Clin.  Soc.  Trans. '  vol.  vii. 
p.  100,^  in  which  the  median  nerve  was  exposed  an^  stretched  in  a  case  of 
neuralgia,  with  good  results  during  the  time  the  patient  was  under  observa- 
tion. •  The  operation  has  also  been  performed  in  tetanus  and  other  painful 
disorders  of  the  nervous  system,  and  in  locomotor  ataxy,  and  seems  occa- 
sionally to  have  succeeded,  but  the  method  of  its  action  and  the  indications 
for  its  performance  are  hitherto  so  far  unexplained  that  I  cannot  enter 
further  into  the  subject  here.^  I  have  assisted  at  a  few  of  these  operations, 
but  have  not  hitherto  seen  much  good  from  them.  Still,  in  cases  where  the 
symptoms  of  nervous  irritation  are  perfectly  definite,  where  they  are  confined 
to  a  single  set  of  nerves,  or  to  nerves  which  have  a  common  and  accessible 
origin,  and  where  they  have  resisted  treatment  for  a  sufficient  period,  the 
operation  is  justifiable.  Vemeuil  recommends  that  the  nerve  should  be 
squeezed,  or  crushed,  as  well  as  stretched. 

I  would  refer  the  reader  to  Dr.  Brown- S^quard*s  article  for  all  that  is 
known  on  this  subject  at  present.  It  seems  to  result  from  the  researches 
which  are  there  summarised,  that  no  harm  is  likely  to  result  from  the  operation 
if  even  a  greater  force  is  employed  than  what  is  ordinarily  judged  advisable. 
Dr.  Brown- S6quard  thinks  that  the  best  method  of  stretching  the  nerve  is  to 
suspend  a  weight  to  it,  and  has  shown  that  the  sciatic  nerve  can  bear  a  weight 
equal  to  that  of  the  animal's  body.  He  beheves  that  the  operation  acts  some- 
what as  a  wound  would  do— i.e.  by  setting  up  an  action  in  the  distal  part  of 
the  nerv'e  followed  by  the  same  atrophy  or  degeneration  which  ensues  on  its 
division.  He  has  also  clearly  proved  that  the  effect  of  nerve-stretching  is  not 
limited  to  the  nerve  operated  on ;  but  is  reflected  to  the  nervous  centre  and 
through  this  to  other  nerves  of  near  origin.  In  cases  especially  of  obstinate 
neuralgia  or  spasm,  where  neurotomy  is  contemplated,  it  seems  reasonable  to 
make  previous  trial  of  stretching— and  Dr.  Brown-S^quardalso  recommends 
its  use  in  lepra  antesthetica. 

the  course  of  nen'es,  ftpparently  by  an  overja^>wth  of  their  fibrous  sheath,  in  the  excellent 
monograph  of  R.  W.  Smith,  '  TheXeuroma,*  Dublin,  1849,  and  in  a  very  interesting  article  by 
Dr.  Prudden  of  New  York  on  *  Multiple  Neuroma '  in  the  *  Amer.  Joum.  Med.  Sci.*  July  IS80. 

>  See  also  'Lancet,'  June  26,  1875. 

■  1  would  refer  to  a  paper  by  Dr.  Cavafy  in  the  *  Brit.  Med.  Journ.'Dec.  10  and  17, 1881, 
in  which  the  results  of  nineteen  cases  are  summarised  and  some  valuable  remarks  on  the 
method  of  operating  are  added. 
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CHAPTER  XXVni. 

DISEASES   OF   THE   ABTERIES. 

The  degenerative  changes  which  are  found  in  the  arteries  appear  under  two  Atheroma 
chief  forms,  viz.  atheroma,  a  softening,  pulpy  change  akin  to  fatty  degenera-  Sition/^^ 
tion ;  and  calcification,  or  so-called  ossification,  in  which  the  arterial  tuhe 
becomes  rigid  and  brittle.  The  latter,  however,  is  a  late  stage  or  consequence 
of  the  former.  In  atheroma  the  internal  and  middle  coats  of  the  artery 
are  found  thickened  by  a  material  which  is  variously  regarded  by  different 
authors  as  the  result  of  chronic  inflammation  affecting  the  middle  coat  and 
so  pushing  the  internal  coat  inwards  and  afterwards  invading  it ;  or  as  the 
result  of  flatty  degeneration.  The  former  view  of  the  inflammatory  nature  of 
atheroma  is  maintained  with  great  ability  by  Dr.  Moxon,*  and  is  the  one  which 
certainly  appears  to  me  the  more  probable  and  the  more  consistent  with  the 
phenomena  of  the  disease.  The  latter,  however,  rests  on  the  great  authority 
of  Gulliver,^  and  is  the  view  usually  adopted.  Mr.  Moore  '  believed  that 
atheroma  originates  in  a  deposit  from  the  circulating  blood  on  the  lining 
membrane  of  the  artery ;  but  this  view  must,  I  think,  be  admitted  to  be 
erroneoas. 

However  originating,  the  disease  soon  causes  visible  opaque  patches,  which 
are  of  a  yellow  colour,  and  thicker  on  section  than  the  neighbouring  portions 
of  the  internal  coats.  In  these  patches  there  are  found  on  microscopic 
examination  oil-globules,  cholesterine,  and  the  degenerated  tissue  of  the 
mtemal  coat  of  the  vessel,  besides  cell-formations  which  are  described  by 
Rindfleisch,  Moxon,  and  others  as  inflammatory. 

The  progress  of  atheroma  is  in  one  of  three  directions :  1.  The  atheroma- 
tous patch  may  soften  into  matter  somewhat  resembling  pus,  which  passes 
into  the  tube  of  the  artery,  leaving  a  small  cavity — the  atheromatous  tdcer — 
in  the  internal  coat  and  inner  part  of  the  middle  coat.  The  vessel  at  such  a 
spot  is  much  weakened,  and  may  give  way  either  totally  and  at  once,  or 
partially  and  gradually,  so  as  to  form  an  aneurism.  This  softening  is  regarded 
as  the  acutest  form  of  the  inflammation  which  has  produced  the  disease. 
2.  The  atheromatous  matter  may  become  organised  into  a  low  form  of 
fibrous  tissue,  with  which  fatty  matter  is  mingled,  until  the  coats  of  the 
vessel  become  '  opaque,  dull,  and  condensed  into  a  material  similar  to  hard- 
ened albumen,  and  eventually  to  ligament '  (Moore).  In  this  change  also,  I 
believe,  aneurism  often  finds  its  commencement,  the  difference  in  elasticity  at 
the  points  where  the  healthy  and  diseased  parts  of  the  vessel  join  predisposing 
it  to  give  way  at  that  part.  8.  The  salts  of  lime  are  deposited  in  the  athero- 
matous matter  by  a  still  more  chronic  process;  and  then  sometimes  the 
whole  vessel  is  gradually  involved  in  this  calcareous  degeneration,  so  that 
it  becomes  a  perfectly  brittle  and  rigid  tube,  incapable  of  either  contraction 
or  dilatation  or  of  any  change  in  length.  Such  arteries  may,  of  course,  be 
ruptured  by  any  slight  force,  and  they  are  quite  incapable  of  performing 

•  •  On  the  Nature  of  Atheroma  in  the  Arteries/  from  '  Guy's  Hospital  Reports.* 

•  *  Med.-Chir.  Trans/  vol.  xxri. 

•  'Syrt.  of  Surg.'  2nd  ed.  vol.  iii.  p.  393. 
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one  of  the  chief  functions  of  arteries  —that  of  regulating  the  blood-supply 
according  to  the  demand.  Hence  the  frequent  occurrence  of  gangrene  in 
such  cases.  The  process  of  calcification  is  popularly  denominated  ossification 
of  arteries  ;  but  there  is  no  proof  that  true  bone  is  found  in  such  a  patch, 
though  a  certain  resemblance  to  bone-cells  has  been  thought  to  be  discovered 
in  the  calcareous  deposit. 

Sometimes  in  extensive  calcification  of  the  aorta  the  blood  makes  a  way 
between  the  internal  rigid  and  the  external  elastic  portion  of  the  artery,  i.e. 
either  between  the  external  and  middle  coats  or  (as  Dr.  Peacock  has  ahown 
to  be  almost  always  the  case)  between  the  layers  of  the  middle  coat,  and 
distends  the  outer  part  of  the  artery  into  what  is  known  as  a  *  dissecting 
aneurism'  (Fig.  247,  p.  629). 

Both  atheroma  and  calcification  are  frequent  causes  of  secondary  hiemor* 
rhage  after  surgical  operation,  the  latter  more  especially ;  in  fact,  the  arteries 
are  sometimes  found  to  be  so  '  ossified '  in  amputations  performed  on  aged 
people  that  they  break  off  when  an  attempt  is  made  to  tie  them.  In  such 
extreme  cases  of  calcification  the  ligature  must  be  used  very  gently,  and  only 
tied  just  tight  enough  to  command  the  bleeding ;  or  what  is,  I  think,  safer, 
acupressure  may  be  employed.  But  secondary  haemorrhage  is  almost  sure  to 
ensue.  Atheromatous  arteries  also  are  very  liable  to  secondary  hsBmorrhage, 
being  already  badly  nourished,  and  more  prone  to  degeneration  than  to 
repair.  I  have  shown  from  the  records  of  St.  George's  Hospital  that,  judging 
from  the  result  of  fatal  cases  only,  it  would  seem  that  secondary  hemorrhage 
is  almost  always  due  to  disease  of  the  arteries.  ('  St.  George's  Hospital 
Reports,'  vol.  i.  p.  319.) 

Calcification  is  a  disease  which  is  almost  confined  to  advanced  life,  but  it 
has  been  found  in  younger  subjects  also.  Mr.  Moore  called  attention  to  the 
£Eu;t  that  it  is  not  found  in  the  pulmonary  artery  or  in  any  part  of  the  venous 
system,  in  support  of  the  view  which  he  held  that  the  disease  conunences  on 
the  internal  surface  of  the  vessel  as  a  deposit  out  of  the  arterial  blood. 

Atheroma  has  been  found  to  occur  very  commonly  in  soldiers,  and  in 
persons  who  are  in  the  habit  of  indulging  in  alcohol ;  and  it  is  believed  by 
many  pathologists  to  be  a  frequent  result  of  syphilis,  the  deposit  in  this 
syphihtic  variety  of  atheroma  being  of  a  fibroid  texture.  I  cannot  profess 
myself  quite  satisfied  of  the  reaUty  of  the  connection  which  had  been  thus 
assumed  between  two  such  common  affections  as  syphilis  and  atheroma ;  but 
the  connection  between  atheroma  and  spirit-drinking  seems  more  certain. 
We  should  not  forget,  however,  that  arterial  disease  attacks  persons  also  of 
the  most  regular  habits  of  life,  and  is  not  unknown  in  the  lower  animals. 
The  signs  of  this  affection  are  wholly  unknown.  Persistent  pains,  reputed 
rheumatic,  often  turn  out  to  be  due  to  disease  of  arteries,  and  a  high  degree 
of  arcus  senilis  in  the  cornea,  especially  if  the  patient  is  not  in  advanced  age, 
gives  reason  for  suspecting  atheroma ;  but  the  suspicion  is  often  refuted  by 
dissection.  Advanced  calcification  often  renders  the  arteries  so  hard  that 
their  condition  is  plainly  perceptible  to  the  touch  in  any  superficial  vessels. 

Occlusion  Arteries  may  be  occluded  by  the  pressure  of  tumours,  thougli  the  main 

and  embo-  arteries  have  a  wonderful  power  of  escaping  and  resisting  pressure ;  but  the 
usual  cause  of  obliteration  of  an  artery — at  least  of  a  large  one-  is  embolism, 
i.e.  the  impaction  of  a  clot.  This  generally  occurs  at  or  near  the  bifurcation, 
or  giving  off  of  some  large  branch  (see  Fig  11,  p.  61).  The  clot  is  generally 
formed  on  a  nucleus  of  fibrine  wliich  is  brought  down  to  the  part  frt>m  a 
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diseased  endocardium,  being  washed  off  the  surface  of  the  heart  or  one  of  its 
valves,  as  long  ago  pointed  out  by  the  late  Dr.  Eirkes  ;  ^  but  clots  formed  in 
aneurisms  or  diseased  arteries,  or  even  in  the  veins,  may  prove  the  starting- 
point  of  embohsm.^  This  plug  of  fibrine  being  detained  in  the  artery  attracts 
more  fibrine  to  itself  (just  as  fibrine  is  whipped  out  of  the  blood  in  a  basin)  tiU 
the  whole  tube  of  the  artery  is  obliterated.  The  obliteration  is  sometimes 
accompanied  with  a  good  deal  of  pain.  The  pulse  below  is,  of  course,  lost, 
and  sometimes  the  limb  becomes  gangrenous.  A  similar  result  usually 
occurs  in  the  brain,  where  the  softening  which  so  constantly  ensues  after 
embolism  of  the  cerebral  arteries  may  be  looked  on  as  a  form  of  gangrene. 

The  occurrence  of  emboHsm  can  often  be  diagnosed.  In  the  case  figured 
on  page  51  the  symptoms  were  unmistakable,  and  the  seat  of  lodgment  of  the 
clot  could  be  exactly  defined.  But  as  a  general  rule  nothing  can  be  done, 
since  the  heart  disease  forbids  any  surgical  treatment ;  otherwise  there  is  no 
more  reason  why  a  limb  should  not  be  amputated  for  emboUsm  than  after 
the  hgature  of  an  artery. 

EmboHc  clots  when  lodging  in  diseased  arteries  (and  even  perhaps  some- 
times in  sound  ones)  may  form  the  starting-point  of  aneurism,  the  vessel 
dilating  behind  the  obstruction.^ 

Formerly  elaborate  descriptions  were  given  of  the  appearance  of  arteries  Arteritis. 
when  in  a  state  of  acute  inflammation,  and  there  are  doubtless  cases — very 
rare  ones — in  which  long  tracts  of  artery,  sometimes  the  whole  of  the  main 
arteries  of  a  limb,  have  been  found  filled  with  fibrine  and  obliterated.  Such 
cases  are  classed  as  instances  of  arteritis,  and  they  may  be  so.  It  is,  at  any 
rate,  difficult  to  understand  them  in  any  other  way.  But  the  descriptions  of 
arteries  acutely  inflamed,  with  red  lining  membrane,  &c.,  were  no  doubt 
mistakes,  caused  by  confounding  post-mortem  staining  with  inflammatory 
injection.  Little  is  known  of  acute  arteritis  pathologically,^  and  surgically 
it  can  hardly  be  said  to  have  any  importance. 

The  term  aneurism  means  a  tumour  formed  by  the  enlargement  of  an  Aneurism, 
artery.  If,  therefore,  the  word  be  correctly  used,  there  must  be  in  every 
aneurism  an  investing  membrane,  or  sac,  which  communicates  with  the  cavity 
of  the  artery,  and  which  contains  blood,  either  fluid  or  coagulated.  This 
investing  membrane  may  be  formed  either  by  all  the  coats  of  the  vessel  or  by 
only  one  or  two  of  them,  or  by  the  cellular  tissue  external  to  the  artery,  and 
the  classification  of  the  tumours  is  by  many  authors  based  on  this  circum- 
stance. By  others  aneurisms  are  divided  according  to  their  shape  and  the 
nature  of  conmiunication  between  the  sac  and  the  artery.  Unfortunately 
for  the  intelligibility  of  the  subject,  the  term  aneurism  is  often  applied  to  an 
affection  in  which  there  is  no  sac,  and,  in  the  proper  sense  of  the  word,  no 

»  *  Med.-Chir.  Trans.'  vol.  xxxv. 

*  Some  years  ago  a  patient  was  operated  on  for  the  radical  cure  of  hernia.  In  jessing 
one  of  the  ligatures  the  operator  had  the  misfortune  to  perforate  the  external  iliac  vein. 
▼ithout  being  aware  of  it.  The  ligature  was  left  in  the  cavity  of  the  vein,  and  cau8e<l 
eoagnlation  of  the  blood.  The  patient  died  of  apoplexy,  which  was  found  to  have  been  pro* 
dooed  by  one  of  the  clot«  which  had  passed  through  the  heart  and  lodged  in  an  artery  in  the 
t>rain. 

■  *Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  29. 

*  See  a  summary  description  of  the  changes  in  arteries  which  are  referred  to  acute  or 
«uhacate  arteritis  in  Dr.  Bristowe's  '  Theory  and  Practice  of  Medicine,'  under  the  head  of 
'  Arteritis.* 
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tumour — i.e.  to  a  subcutaneous  rupture  of  an  artery  leading  to  the  effusion  of 
blood  into  the  cellular  tissue.  This  it  what  is  often  intended  by  a  '  diffused 
aneurism  * — a  term  which  in  that  sense  should,  I  think,  be  disused,  since  both 
the  pathology  and  treatment  of  such  an  affection  differ  entirely  from  those  of 
common  aneurism.^ 
^I^^fm  The  causes  of  aneurism  are  to  be  sought  in  anything  which  disturbs  the 

balance  of  the  circulation,  so  as  to  cause  the  wall  of  the  artery  to  become  unfit 
to  resist  the  hearths  action.  Thus  the  artery  becomes  degenerated  by  atheroma, 
and  the  atheromatous  portion  gives  way.     Sometimes  all  the  coats  give  way, 
so  that  the  artery  bursts ;  more  usually  the  external  coat  remains  entire  and 
becomes  expanded  over  the  blood.  Such  commencing  dilatations  are  constantly 
seen  in  atheromatous  aortaB.     At  first  the  atheromatous  patch  shares  in  the 
expansion,  and  the  aneurismal  pouch  is  then  formed  by  all  three  coats  of  the 
vessel  (Fig.  248).     Soon  the  two  internal  coats  are  worn  away,  and  on  dis- 
section it  will  be  found  that  they  can  only  be  followed  a  short  distance  from 
the  mouth  of  the  sac,  which  is  then  formed  by  the  external  coat  only  (Fig. 
244).     It  appears  certain,  also,  that  chronic  inflanmiation  may  so  soften  the 
structure  of  the  middle  coat  of  the  vessel  that  it  is  incapable  of  resisting  the 
usual  force  of  the  circulation.'     Such  chronic  inflammation  is  believed  by 
many  pathologists  to  be  a  frequent  consequence  of  syphilis,  and  the  prevalence 
of  aneurism  among  soldiers  is  thus  accounted  for.    And  again,  it  seems  certain 
that  the  abuse  of  alcohol  is  a  predisposing  cause  of  aneurism,  though  whether 
it  acts  by  producing  arterial  degeneration  or  by  irritating  the  heart,  and  ex- 
citing it  to  increased  action,  is  not  clear.     It  seems  also  certain  that  habitual 
strain  on  the  heart  may  act  in  the  same  way  ;  and  the  use  of  the  old  stock  and 
of  the  knapsack  in  the  army,  inducing  a  strain  on  all  the  respiratory  and  cir- 
culating organs,  is  by  many  army  surgeons  considered  to  have  been  even  a 
more  potent  cause  of  aneurism  of  the  aorta  than  either  syphilis  or  alcohoL 
Violence,  again,  leading  to  a  partial  rupture  of  the  artery,  is  an  undoubted 
cause  of  aneurism.     This  is  well  illustrated  by  an  experiment  of  Bicherand, 
which  I  have  often  repeated.     In  the  dead  subject,  after  the  rigor  mortis  has 
been  completely  overcome  by  passive  motion,  let  the  knee  be  forcibly  over- 
extended, till  the  ligaments  are  heard  to  crack.     The  two  inner  coats  of  the 
popliteal  artery  will  often  be  found  ruptured.     And  there  can  be  no  doubt 
that  something  of  the  kind  often  occurs  in  those  sprains  of  the  knee  which  are 
so  frequently  assigned  as  the  cause  of  popliteal  aneurism.     It  is  a  known  &ct 
that  sprains  and  blows  are  frequently  followed  by  aneurism  of  all  kinds,  and  it 
is  a  frequent  observation  that  sailors  are  liable  to  axillary  and  subclavian 
aneurism,  from  the  sprains  and  injuries  of  the  upper  extremity  incidental  to 
their  calling,  in  a  proportion  which  as  much  exceeds  the  average  as  does  the 
predisposition  of  soldiers  to  aortic  aneurism.     Embolism  has  been  already 
mentioned  as  an  occasional  cause  of  aneurism.     Finally,  the  direct  wound  id 
an  artery  leads  to  aneurism  (which  on  that  account  is  called  traumatic),  by 
causing  an  extravasation  of  blood  into  the  surrounding  tissues,  which  becomes 
limited  and  encapsuled  by  the  areolar  membrane,  muscles,  &c.,  wliich  form 
the  sac,  the  coats  of  the  artery  being  traceable  only  a  very  little  distance  into 
the  mouth  of  the  sac  (Fig.  246).     It  is  well  to  keep  these  facts  in  view  in 
examining  a  case  of  aneurism,  since  the  causes  which  act  by  producing  general 

*  If  hy  '  diifuMHl  anouriMm '  be  mennt  an  aneurinn  which  has  bunt  and  poured  out  it« 
contrnt«  into  the  neiphlwurinjf  part*,  it  would  surely  lie  liett4»r  to  put  this  into  common  and 
unmiMakablo  Kn^li*ih  by  calling  it  a  ruptured  aneurism,  aa  it  in. 

'  See  Moxon,  op.  eit. 
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arterial  degeneration  offer  less  prospect  of  tlie  success  of  local  measures  tlian 
those  which  are  more  localised  ;  while  the  purely  traumatic  aneurism  may  be 
treated,  if  it  seems  ad^^sable,  as  a  wound  of  an  artery,  with  the  same  prospect- 
of  finding  the  vessel  healthy  up  to  the  mouth  of  the  sac. 

The  old  classification  of  aneurism  was  founded  on  the  compopition  of  the 
sac,  an  aneurism  in  which  the  sac  is  formed  of  all  the  three  coats  being 
termed  true  (Fig.  243);  one  in  which  the  external  coat  only  is  involved, /abe 
(Fig.  244) ; '  and  one  in  which  the  sac  is  formed  of  the  surrounding  tissues, 
diffiised,''  or  consecutive  (Fig,  2461. 

This  nomenclature  is  certainly  neither  felicitous  in  expression  nor  useful 
in  practice.  It  is  impossible  to  tell  withoiit  dissection  what  the  composition 
of  the  sac  may  be.  The  three  coats  of  the  artery  can  hardly  ever  be  traced 
over  the  whole  sac,  except  at  the  very  commencement  of  the  formation  of 
aneurism,  and  then  almost  exclusively  in  the  case  of  the  aorta  ;  so  that  many 
pathologists  deny  the  existence  of  '  true  '  aneurism  :  yet  the  use  of  the  term 
'  false '  seems  to  imply  something  exceptional  in  a  condition  which  is  really 
almost  universal.  It 
would  be  better  to  call 
all  arterial  aneurisms  in 
which  the  sac  is  formed 
wholly  or  chiefly  by  the 
wall  of  the  vessel  true, 
and  those  in  which  it  is 
formed  wliollyor  almost 
wholly  by  the  surround- 
ing tissues  fahe ;  and 
many  authors  use  the 
terms  in  this  sense. 

Another  classifica- 
tion regards  the  shape 
of  the  tumour.  It  is 
very  common  in  the 
aorta,  and  not  uncom- 
mon in  other  arteries,  to 
find  the  whole  tube  di- 
lated for  a  very  consider- 
able extent  to  twice  or 
more  times  its  natural 

size  (Fig.  248),     This  is  called  aneurismal  dilatation,  or  tubular  or/uj 
aneurism,  while  the  aneurisms  which  stand  out  from  one  part  of  tlie  c 
ference  of  the  vessel,  like  a  bud  attached  to  the  artery  by  a  neck,  are  call«>d 
sacculated. 

A  still  more  practical  distinction  is,  according  to  their  apparent  can se.  into 
spontaneous  and  traumatic. 

'  A  vnriBty  of  ■  fiilte  '  ani-unsm  liiis  Ih'i^ii  dpSCTilHid  which  is  termed  hfmial  {Fig.  245),  in 
which  the  HOC  is  suppoHed  to  1>e  formeil  cif  the  two  internal  coals,  prntrwlFd  or  beroutr,! 
through  a  ileflciency  'i  'ho  external  cost.  The  existence  of  this  form  of  aneurifmi  as  ■ 
spontuneous  formation  seems,  however,  t  o  Ije  (to  any  the  leiwt)  doubtful,  thongh  no  uudontitRl 
instance  of  its  occurrence  has  l>ecn  reported  in  an  artery  whose  external  coat  had  be^n  shanJ 
in  Bti  luaputation,  vithout  tlie  tube  of  the  vesKi  being  cut  into.  It  may  also  be  ArtifirtaUj 
produced  in  animals. 

■  The  term  '  diSused  false  aneurism  '  is,  however,  oflen  Jised,  io  the  other  sense  spoken  at 
above,  to  sipiify  a  ruptured  artery  o  '"" 
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All  tliie  refers  to  the  true  arteriai  aneurism.  There  are  other  conditiona 
which  are  also  called  aneurisma;  but  which  have  only  a  remote  resemblance 
to  the  genuine  aneurismal  tumours.  The  inner  coats  of  the  aorta,  when 
atheromatous  or  osaiAed,  may  crack  off  and  allow  the  passage  of  the  blood 
between  the  external  and  middle  coats.  Dr.  Peacock  taught  that  the  blood 
always  passed  into  the  substance  of  the  middle  coat :  and  no  doubt  it  is  very 
common  for  it  to  do  so ;  but  I  believe  that  it  is  sometimes  extra vasated  between 
the  internal  and  middle  coats.  The  blood  dissecti  off  the  external  from  the 
internal  part  of  the  wall  of  the  aorta,  and  lias  been  known  to  proceed  as  ^ 
downwards  as  the  external  iliac  artery.  Ultimately  it  usually  bursts  through 
the  outer  coat  of  the  artery,  producing  fatal  htemorrhage,  and  this  may  take 
place  in  the  reverse  direction  to  tliat  of  the  circulation,  so  that  many  such 
cases  prove  &tal  by  rupture  into  the  pericardium.  In  rarer  cases  the  blood 
bursts  through  the  internal  coats,  and  thus  makes  its  way  back  into  the  artery 
Such  cases  were  described  in  old  pathological  works  as  instances  of 
double  aorta.  The  name 
of  '  dissecting  aneurism  ' 
is  given  to  this  condition 
(Fig.  247).  In  rare  cases 
it  may  be  diagnosed.'  It 
admits  of  no  curative  treat- 
ment. As  it  has  hitherto 
only  been  met  witli  origi- 
nating in  the  aorta,  it  falls 
rather  within  the  province 
of  the  physician,  and  I 
shall  say  no  more  about  it 

Another  condition  some-  ( 
what  aUied  to  aneurism  is  ' 
that  wliicli  is  called  cirsoid 
aneurism,  or  arterial  varix, 
in  which  a  single  artery 
.  becomes  dilated  and  elon- 
gated, very  much  as  a 
varicose  vein  does;  and 
closely  allied  to  this  (often, 
indeed,  in  practice,  indis- 
''"HmH?^*J!wl'tao!ll^urSIo^/^'J?"■Ll'^l^^'lc2^J^'  tinguisbable  from  it)  is 
**  "u  *'*J[*""  H«ptwi  —  Proin  ii«  s>tt  of  sirg  iri  ed.  the  condition  denominated 
aneurism  by  anastomosis, 
in  which  there  are  a  number  of  such  dilated  and  tortuous  arteries  packed 
together.  In  this  condition  the  capillaries  and  veins  become  also  implicated, 
and  many  of  the  dilated  pulsating  vessels  seen  in  such  tumours,  and  which 
Bppear  to  be  arteries,  will  be  found  on  dissection  to  be  really  veins. 

Then  there  are  vascular  tumours,  or  enlargements,  which  are  formed  by  i 
the  communication  of  a  diseased  or  injured  artery  with  a  vein — arteriovenous  ' 
BoeoriBm.     Of  these  there  are  two  kinds  sufficiently  distinct  from  each  other 
in  well-marked  examples,  though  not  always  distinguishable  when  deeply- 
seated.     In  the  first,  varicose  aneurism,  there  is  an  aneurismal  tumour  lying 
between  and  eommnnicating  with  tlie  artery  on  one  side  and  Ihe  vein  on  the 
'  -tetnCHiwliy  Ur.  Swayne,  of  York,  in  "Pmh.  Trnns.'ToL  Tii.  p.  lOS. 
u  h2 
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other,  80  that  the  two  vessels  open  only  indirectly  into  each  other.  In  the 
second,  aneurismal  varix,  the  hole  in  the  ai^ry  opens  directly  into  the  vein, 
no  tumour  whatever  being  present.  The  veins  are  varicose  in  both.  They 
generally  pulsate  to  some  distance  in  the  aneurismal  varix,  and  may  do  so  in 
the  varicose  aneurism,  if  the  two  openings  in  the  sac  are  exactly  opposite  to 
each  other. 

The  symptoms  of  arteriovenous  aneurism  are  easily  distinguished  from 
those  of  common  aneurism.  When  there  is  a  tumour  (varicose  aneurism) 
it  will  be  found  to  have  not  only  a  pulsation  synchronous  with  the  arterial 
pulse,  but  also  a  continuous  thrill  due  to  the  venous  stream ;  and  the  murmur 
is  also  composed  of  an  intermittent  blowing,  arterial  sound,  and  a  constant 
rasping  or  thrilling  bruit  (compared  to  the  snarling  of  a  dog,  or  the  harsh 
pronunciation  of  the  letter  B)  caused  by  the  meeting  of  the  arterial  and  venous 
streams.  In  an  aneurismal  varix  the  bruit  will  be  somewhat  similar,  var3ring 
in  tone,  however,  with  the  varying  condition  of  the  orifice,  and  the  varicose 
veins  will  pulsate.  There  is  also  commonly  an  increase  of  heat  in  the  skin, 
and  the  hair  and  other  epidermal  tissues  are  over-nourished. 

Cirsoid  aneurism  is  rarely  made  the  subject  of  any  treatment.  If  it  be 
necessary  to  undertake  its  cure,  the  ligature  of  the  trunk-artery  leading  to 
it,  though  an  exceedingly  uncertain  measure,  is,  perhaps,  the  best.  The 
dilated  vessel  itself  is  too  much  altered  in  structure  to  bear  the  ligature  with 
safety,  and  coagulating  injections  are  very  dangerous.  But  when  ligature  of 
the  main  trunk  is  inapplicable  resort  must  be  had  either  to  coagulating  in- 
jections or  to  galvano-puncture  ;  or  if  the  tumour  is  not  too  large  it  may  be 
extirpated.  Beference  may  be  made  to  what  has  been  said  above  (p.  848) 
about  the  treatment  of  aneurism  by  anastomosis,  to  which  these  cirsoid 
aneurisms  bear  a  very  great  resemblance. 

Arteriovenous  aneurism  is  very  commonly  the  result  of  a  wound,  and  in 
such  cases  the  vessels  will,  in  all  probability,  be  healthy,  if  the  disease  is  not 
of  very  long  standing.  But  when  it  has  existed  for  a  long  time  the  artery 
becomes  so  dilated  and  thinned  above  the  orifice  of  communication  that  no 
operation  on  it  could  have  any  chance  of  success.  When  the  disease  is  recent 
it  may  often  be  cured  by  pressure  simultaneously  exercised  on  the  artery 
and  on  the  orifice  of  communication.  This  is  best  done  by  two  persons,  one 
of  whom  presses  lightly  on  the  point  at  which  the  arterial  stream  enters  the 
tumour,  with  just  so  much  force  as  is  necessary  to  suspend  the  cooing 
murmur  the  other  compresser  holds  the  artery  at  some  convenient  spot  above 
the  tumour,  as  in  ordinary  aneurism.  If  this  plan  fekils  it  is  best,  in  recent 
traumatic  cases,  to  lay  open  the  sac  (having  compressed  the  artery  above  or 
applied  Esmarch's  bandage)  and  tie  the  artery  above  and  below  the  orifice. 
The  veins  may  also  be  tied  if  it  seems  necessary.  The  artery  has  also  been 
tied  above  and  below  the  tumour  without  opening  the  sac,  and  with  success.' 
The  main  artery  and  vein  have  also  both  been  tied,  and  with  success.  FinaUy, 
cases  have  been  treated  successfully  by  coagulating  injections  and  galvano- 
puncture,  but  these  plans  are  less  certain  than  surgical  operation,  and  I 
believe  more  dangerous*  and  should  only  be  used  in  exceptional  instances. 

Wlien  the  disease  does  not  cause  much  inconvenience,  and  is  not  rapidly 
advancing,  it  is  questionable  whether  the  patient  ought  to  be  advised  to  sub- 

*  By  Mr.  Spence.  See  a  lecture  on  •  Femoral  Aneurism,'  in  the  *  JjkncH*  Oct,  17.  1874. 
Since  the  publication  of  that  paper  Mr.  Annandale  has  recordeil  two  caws  in  which  he  Ui<l 
open  an  arteriovenous  aneurism  in  the  thigh  and  in  the  leg,  and  tied  both  the  rein  and  artery 
with  success.    No  gangrene  occurred. 
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mit  to  any  dangerous  treatment ;  and  this  is  still  more  the  case  the  more 
nearly  the  disease  approaches  to  the  form  of  true  aneurismal  varix,  i.e.  the 
less  proof  there  is  of  the  existence  of  a  distinct  tumour  between  the  artery 
and  Vein. 

The  symptoms  of  arterial  aneurism  are  as  follows :  There  is  a  pulsating  Symptoms 
tmnoar  situated  in  the  course  of  the  artery,  and  incapable  of  being  drawn  ^snu^^' 
away  from  it ;  the  pulsation  is  of  a  heaving  character  and  causes  an  expan- 
sion of  the  tumour  in  all  directions,  laterally  as  well  as  up  and  down.  It  is 
lumaUy  accompanied  by  a  bruits^  blowing  or  whistling  sound- synchronous 
with  the  pulse.  Pressure  on  the  artery  above  suspends  both  pulsation  and 
bruit ;  and  if  the  blood  in  the  aneurism  is  entirely  fluid  the  tumour  can  now 
be  almost  emptied  by  pressure.  The  tumour  refills  in  a  certain  number  of 
pulsations  on  the  withdrawal  of  the  pressure.  In  some  cases  pressure  on  the 
artery  below  will  cause  an  increase  in  the  size  or  tension  of  the  sac.  The  pulse 
in  the  artery  below  is  generally  much  weakened,  and  there  are  various  symp- 
toms due  to  the  pressure  of  the  tumour  on  neighbouring  organs,  and  depend- 
ing, therefore,  on  its  anatomical  relations.  Thus  pophteal  aneurism  causes 
pain  and  numbness  in  the  course  of  the  internal  pophteal  nerve,  and  oedema 
of  the  leg  from  pressure  on  the  vein ;  subclavian  and  axillary  aneurism  cause 
pain  in  the  brachial  plexus,  weakness  and  oedema  of  the  arm ;  aortic  aneurism, 
oough,  hoarseness,  pain  between  the  shoulders,  and  various  symptoms  too 
numerous  to  catalogue  ;  in  fact,  each  form  of  aneurism  has  its  own  definite 
symptoms,  due  not  to  its  nature  but  to  its  position. 

The  diagnosis  of  surgical  or  external  aneurism  is  usually,  but  not  always,  Diagnosis, 
easy  ;  that  of  thoracic  aneurism  often  very  difficult.^  The  reason  is  that  in 
thoracic  aneurisms  there  is  very  often  no  bruit,  and  the  pulsation  may  be  im- 
perceptible, so  that  the  pressure-effects  furnish  the  only  symptoms,  and  these 
can  hardly  be  decisive  of  the  nature,  even  if  they  can  prove  the  existence, 
of  a  tumour.  Even  in  external  aneurism  certain  sources  of  ambiguity  are 
foimd.  A  tumour  of  a  sohd  or  cystic  consistence  may  he  so  close  to  an 
artery  as  to  derive  pulsation  from  the  vessel.  A  familiar  instance  is  found 
in  a  cyst  of  the  thyroid  body  which  often  touches  the  carotid  or  innominate 
artery,  or  a  cyst  or  enlarged  gland  in  the  ham  which  may  press  upon  and 
derive  pulsation  from  the  pophteal.  But  such  tumours  have  never  the  de- 
finite whirr  of  the  aneurismal  bruit,  even  if  some  dull '  thud '  is  caused  by  the 
pressure  they  exert  on  the  artery.  It  will  be  found  that  a  similar  sound  can 
be  produced  by  pressing  the  stethoscope  on  any  large  accessible  artery.  And 
they  never  have  the  expansive  pulsation  of  aneurism — only  the  up  and  down 
movement  communicated  to  them  from  the  underlying  pulsation.  But 
the  strongest  sign  of  all  is  that  they  can  usually  be  drawn  away  from  the 
artery  and  then  no  longer  pulsate.  The  great  difficulty,  however,  is  to  dis- 
tingnish  between  aneurism  and  those  mahgnant  tumours  which  sometimes 
spring  from  the  bones,  and  contain  large  spaces  which  are  filled  with  blood, 
and  which  pulsate,  from  the  great  size  of  the  vessels  opening  into  them.  It 
must  be  admitted  that  in  some  cases  the  diagnosis  is  hardly  possible,  since 
these  pulsating  tumours  occasionally  have  a  bruit,  lie  in  exactly  the  situation 
of  aneurism,  and  their  pulsation  of  course  disappears  on  compression  of  the 
tnmk-vessel  which  feeds  them.  In  most  cases  of  pulsatile  cancer,  however, 
there  is  either  no  bruit  or  one  very  different  from  that  of  aneurism  ;  the  bone 
may  be  felt  to  be  expanded  in  the  neighbourhood  of  the  tumour ;  the  expansion 

*  This  is  still  more  the  case  with  intracrnnial  aneurisms,  but  these  hardly  form  part  of 
ovr  subject. 
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of  the  tumour  is  much  less  in  proportion  to  its  size  tbai)  in  aneurism,  uid 
if  the  case  ie  watohed,  tlie  pulsation  may  sometimeci  be  found  not  to  be  con- 
stant. It  liaa  been  known  to  disappear  for  a  time  and  return  a^^aiii.  Some- 
times also  flakes  of  bane  may  be  felt  in  the  coveringa  of  tlie  tumour.  Again, 
there  has  often  been  found  to  be  a  practical  difficulty  in  distingaiahing 
between  those  blood- collections  wliicli  are  sometimes  (though  as  I  contend 
improperly)  called  diffused  false  aneurisms,  or  between  aneurisms  which  have 
lost  their  pulsation  by  free  rupture  of  the  sac,  and  abscess.  The  chief 
diagnostic  signs  are  the  absence  of  inflammation  of  the  integuments,  the 
weakness  of  the  pulse  below  the  rupture,  possibly  coldness  of  the  parts  below, 
and  in  some  cases  the  presence  of  a  bruit  at  the  point  of  lesion  of  tlie  artery. 
In  cases  of  doubt  ex- 
ploration with  a  grooved 
needle  can  do  no  harm, 
and  will  settle  the  ques- 
tion.' 

The  relations  of  the 

the^''aitd  wieurismal   sac  to  the 

arterr.  artery  are  a  matter  of 

some  importance.  Very 
often  a  single  part  only 
of  the  artery  has  given 
way,  although  a  con- 
siderable part  of  the 
vessel  is,  as  it  were, 
buried  in  the  sac  (Fig. 
2S0)  ;  at  other  times, 
even  in  a  sacculated 
anenrism,  the  whole  cir- 
cumference of  the  artery 
has  given  way,  and  there 
are  two  openings,  one  ^'£|,^'H^'^"il!{[|"™IIr 
of  entrance  and  one  of  ' 

exit,  separated  by  a  con- 
siderable interval  (Fig. 
2S1).  This  is,  of  course, 
always    the   case  in  a 

fusiform  aneurism.  The  _       _ 

walls  of  tlie  artery  are  by 

no  means  always  diseased  in  the  neighbourhood  of  the  mouth  of  the  aneurism. 
[Still,  it  remains  true  that  this  part  of  the  artery  is,  in  a  spontaneous  anetmBm, 
-more  likely  to  be  found  diseased  than  any  other,  and  that  operationa  on  tlut 
part  ought  therefore  to  be  avoided  if  possible. 

Proerna  of  f ''^  usual  progress  of  aneurism  is  to  the  rupture  of  the  sac.     The  tumour 

■■wuriMin.  increases  gradually ;  it  comes  into  contact  with  neighbouring  atructuree,  which 
it  compresses  and  absorbs,  and  which  in  their  turn  also  compress  and  cause 
the  absorption  of  the  tissue  which  forms  the  sac.  Thus,  iu  thoracic  and 
abdominal  aneurisms,  the  spinal  column  is  absorbed  by  pressure  till  the  tlieca 
is  often  exposed  ;  in  popliteal  aneurism  the  femmr  and  tlie  posterior  ligament 
of  the  joint  are  worn  away,  kc.  And  as  this  goes  on  the  sac  softens  and  its 
tissue  is  replaced  by  the  fasciie,  muscles,  or  bones  which  the  sac  haa  met 
'  Skt  a  pu|<i'r  '  On  the  Dinjnio*)''  of  Anpiirinn,'  in  '  Ht.  George'*  Hni|Hlal  RrpartR,'  to).  *ii. 
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with  in  its  progress,  until  it  gives  way  and  the  blood  exudes.     This  some-  Symptoms 
times  occurs  by  a  sudden  rent,  the  symptoms  of  which,  if  it  takes  place  into  ment^* 
the  cellular  spaces  of  a  limb  or  into  a  joint,  are  suflBciently  well  marked,  rupture  of 
The  tumour  suddenly  loses  its  pulsation  and  its  shape,  becoming  flattened ; 
a  sharp  sensation  of  a  crack,  or  of  something  giving  way,  often  accompanies 
this ;   the  limb  becomes  swollen  and  cold ;   possibly  ecchymosis  may  be 
perceptible  beneath  the  surface.     If  nothing  is  done  gangrene  will  probably 
ensue.     When  the  rupture  occurs  through  a  serous  surface  it  is  often  by 
a  sudden  crack,  accompanied  by  rapidly  fatal  heemorrhage.     On  mucous  sur- 
faces the  bleeding  is  usually  gradual.^  Aneurisms  do  not  often  burst  through 
the  skin ;  when  they  do  the  bleeding  is  genjerally,  but  not  always,  fatal  at 
once. 

The  treatment  of  cases  of  ruptured  aneurism  is  not  often  successful.  In 
the  limbs  the  first  question  is  whether  it  will  not  be  better  to  amputate.  If 
gangrene  seems  imminent,  or  there  are  any  special  features  of  danger  in  the 
case,  this  may  be  the  best  course — but  in  uncomplicated  cases  the  ligature  has 
been  successfully  employed,  and  some  have  even  been  cured  by  pressure.  In 
some  situations  the  surgeon  may  think  himself  justified  in  laying  open  the  sac 
and  seeking  both  ends  of  the  bleeding  vessel — and  hfe  may  be,  for  the  moment 
at  any  rate,  preserved  by  carefully  plugging  the  sac  with  sponge,  lint,  or 
other  substance  soaked  in  perchloride  of  iron,  or  in  carbolic  acid — or,  as 
suggested  by  a  recent  American  writer,  by  plugging  the  opening  of  the  ar- 
tery into  the  sac.^  I  am  not  aware,  however,  that  the  plugging  of  an  aneur- 
ismal  sac  has  ever  done  more  than  delay  the  fatal  event. 

Spontaneous  cure  may  take  place,  and  this  in  several  ways.     First,  the  Spon- 
aneuhsm  may  simply  lose  its  pulsation  gradually  as  its  sac  becomes  more  and  ^"J^^/ 
more  occupied  by  coagula,  fresh  laminae  forming  concentrically  till  the  whole  aneurism. 
sac  is  filled  and  obhterated.     Secondly,  the  distal  opening  of  the  aneurism,  or 
the  distal  portion  of  the  artery,  may  become  closed  by  an  embolic  clot,  and 
this  clot  may  gradually  grow  into  the  sac  by  fresh  accretion  till  it  is  filled  up. 
Thirdly,  the  whole  sac  may  suppurate,  the  resulting  inflammation  may  seal 
both  portions  of  the  artery,  and  the  tumour  may  thus  be  extirpated,  a  mass 
of  blood-clot,  mixed  with  pus,  being  evacuated  on  the  opening  of  the  abscess. 
Fourthly,  it  is  regarded  as  possible  by  many  eminent  surgical  pathologists 
that  the  tumour  may  itself  compress  the  trunk  of  the  artery  above  it,  and  so 
produce  a  hindrance  to  the  circulation  through  the  sac  sufficient  to  permit  of 
the  entire  consolidation  of  the  blood  in  it. 

Finally,  it  may  be  said  that  some  aneurisms,  or  perhaps  aneurismal  dila- 
tations, make  no  progress  whatever  for  an  indefinite  time.  It  is  common 
to  find  a  dilatation  of  the  root  of  the  right  carotid  artery,  which  seems 
to  remain  in  a  stationary  condition  for  many  years,  without  producing  any 
appreciable  inconvenience  to  the  patient,  except  a  loss  of  the  power  of  active 
exertion. 

The  treatment  of  aneurism  is  either  internal  (medical)  or  external  (sur-  Treatment, 
gical).     The  internal  treatment  aims  at  producing  a  cure  as  in  the  first  pro-  JU^^}.^' 
cess  of  spontaneous  cure  above  described.     Its  main  object  is  to  reduce  the 
circulation  by  rest  and  low  diet,  and  to  keep  the  heart's  action  at  a  uniform 
level.'    The  rest  should  be  perfect,  the  patient  being  never  allowed  to  leave 

'  See  Gairtlner,  in  *  Med.-Chir.  Trans.'  vol.  xlii. 

'  See  Dr.  Watson  on  a  case  of  femoral  aneurism  treated  by  pi  lagging  the  tae,  *  Am.  Joum. 
Med,  Sc*  Oct.  1876. 

»  Sec  Tufnell,  'On  the  Successful  Treatment  of  Internal  Aneurism,*  1864. 
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bis  bed  nor  to  assume  tbe  erect  or  even  tbe  sitting  posture,  and  everytbing 
about  tbe  bed  and  cbamber  sbould  be  carefully  arranged  so  as  to  make  tbis 
as  little  irksome  as  possible.  Tbe  diet  sbould  be  spare  in  quantity  but 
nourisbing  in  quality  (say  6  to  8  ozs.  of  solid  food,  of  wbicb  meat  forms  a 
good  part),  witb  as  little  fluid  as  be  can  be  persuaded  to  take.  A  little  wine 
is  usually  desirable.  Tbe  object  is  not,  as  in  tbe  treatment  of  Valsalva,  by 
repeated  bleedings,  to  reduce  tbe  patient^s  strengtb  or  exbaust  bis  supply  of 
blood,  but  to  keep  tbe  beart's  action  perfectly  equable  and  somewbat  below 
tbe  standard  of  bealtb,  tbe  .pulse  being  between  60  and  70,  and  never  varying, 
as  far  as  tbat  is  possible.  Tbe  bowels  must  be  carefully  regulated  if  necessary 
by  tbe  gentlest  possible  laxatives,  no  purging  or  constipation  being  permitted, 
since  botb  involve  disturbance.  If  it  be  necessary  cbloral  may  be  given  to 
procure  sleep,  or  small  doses  of  morpbia  injected.  Under  tbis  plan,  pursued 
for  several  montbs,  mucb  benefit  may  be  obtained  in  tbe  majority  of  cases 
of  internal  aneurism,  and  a  few  complete  cures  may  be  boped  for.  As  to 
medicines,  none  bave  as  yet  been  proved  to  bave  any  effect  on  tbe  disease. 
Mucb  benefit  bas,  no  doubt,  in  many  cases  followed  tbe  administration  of 
iodide  of  potassium,  and  if  it  does  not  disagree  witb  tbe  general  bealtb  a 
trial  may  be  given  to  it.  At  tbe  same  time,  I  bave  often  administered  it  witli 
no  effect  wbatever,  and  in  cases  wbere  it  bas  done  good,  as  perfect  rest  bas 
also  been  employed,  it  is  impossible  to  say  bow  mucb  of  tbe  benefit  was  due 
to  tbis.  Tbe  iodide  may  be  given  in  d-grain  doses  tbree  times  a  day, 
gradually  increasing ;  and  if  tbe  beart's  action  is  excited  a  small  quantity 
(ntv-viij)  of  tbe  tincture  of  digitalis  or  Fleming's  tincture  of  aconite  (miij-vi 
may  be  combined  witb  it.  Tbe  acetate  of  lead  bas  not  seemed  to  me  to  act 
in  any  way  beneficially. 
?™f!HL«  Tbe  surgical  or  operative  metbods  of  treating  aneurism  are  very  various. 

Tbe  old  operation  (tbat  of  Antyllus)  is  an  imitation  of  tbe  cure  by  suppu- 
ration. It  consists  in  cutting  into  tbe  sac,  turning  out  tbe  clots,  tying  tbe 
artery  above  and  below  tbe  tumour,  and  allowing  tbe  cavity  to  fill  up  by 
granulation.  Tbe  operation  is  usually  difficult,  always  dangerous,  and  some- 
times impossible ;  but  it  bas  tbe  merit  tbat  if  successful  it  is  certain  to  cure 
tbe  disease,  wbicb  is  not  tbe  case  witb  any  of  tbe  otbers.  Mr.  Syme  bas  done 
mucb  to  reintroduce  tbis  operation  into  practice ;  not  in  popliteal  aneurism, 
in  wbicb  tbere  can  be  no  doubt  tbat  otber  metbods  are  preferable,  but  in  some 
of  tbe  otber  forms — axillary,  gluteal,  iliac,  and  carotid.^  Wben  it  is  possible, 
a  tourniquet  or  Esmarcb's  bandage  sbould  be  applied,  and  tben,  tbe  circu- 
lation  being  completely  commanded,  tbe  sac  may  be  freely  split  open  (by  a 
crucial  incision  if  need  be),  so  tbat  its  interior  can  be  inspected  tbroughoat 
and  tbe  opening  of  tbe  vessel  clearly  seen.  But  in  some  cases  (as  in  carotid 
aneurism)  tbe  artery  on  tbe  cardiac  side  of  tbe  aneurism  is  inaccessible.  It 
is  tben  necessary,  in  order  to  avoid  fatal  biemorrbage,  to  make  an  opening 
into  tbe  tumour  just  large  enougb  to  admit  tbe  finger,  and  enlarge  it  if 
necessary  till  two  fingers  can  be  introduced,  tbe  opening  being  all  tbe  wbile 
plugged  by  tbe  fingers.  Tben  tbe  surgeon  feels  around  tbe  interior  of  tbe 
sac  till  he  gets  bis  finger  on  tbe  point  from  wbence  tbe  blood  is  issuing. 
Keeping  tbis  steadily  commanded,  be  next  splits  up  tbe  sac  freely,  turns  oat 
all  tbe  clots,  and  by  tbe  help  of  bis  assistant  lays  bare  tbe  artery  above  the 
opening  of  tbe  aneurism  and  ties  its  cardiac  part.  This  being  done,  he  with- 
draws bis  finger,  to  make  sure  tbat  tbe  direct  circulation  is  controlled  ;  then 

>  See  Syme,  *  Med.-Chir.  Trans/  vol.  xliii.  p.  137,  and  vol.  xlv.  p.  381. 
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dissects  out  the  distal  part  of  the  artery  and  ties  this  also,  in  order  to  bar  the 
reflux  stream.^ 

The  Hunterian  operation  for  aneurism  consists  in  tying  the  trunk  of  the  The 
artery  at  a  variable  distance  above  the  aneurismal  sac.  French  writers  usually  ^^[^^ 
speak  of  this  as  the  method  of  Anel ;  but  the  difference  is,  that  in  AnePs 
method  the  artery  is  tied  close  to  the  sac,  no  branch  intervening,  while  in 
Hunter's  it  is  tied  at  a  distance,  and  often  a  great  distance  (as  when  the  ex- 
ternal iliac  is  tied  for  an  aneurism  of  the  superficial  femoral),  so  that  in  the 
former  no  branch  intervenes  between  the  Ugature  and  the  sac,  while  in  the 
latter  often  many  considerable  branches  arise  in  the  interval.  Anel's  method 
selects  for  Ugature  that  part  of  the  artery  which  is  most  hkely  to  be  diseased, 
and  in  that  respect  has  no  superiority  over  the  old  operation.  In  many  cases 
it  would  be  hardly  possible  to  carry  it  out  without  wounding  the  sac  (see  Fig. 
250).     In  fjEust,  it  is  only  a  part  of  the  old  operation,  and  the  latter  is  in  most 

circumstances  equally  feasible, 
more  certain  to  cure  the  disease, 
and  therefore  preferable.  Hun- 
ter's method  is  an  imitation  of 
the  first  mode  of  natural  cure. 
It  does  not  (as  might  at  first 
sight  be  thought)  altogether  sus- 
pend the  circulation  through  the 
tumour,  except  for  a  very  short 
time,  but  greatly  diminishes  it. 
The  collateral  circulation  brings 
back  the  blood  into  the  tumour 
certainly  after  the  first  few  hours, 
at  which  time  there  is  often 
enough  movement  of  fluid  in  the 
sac  to  be  perceptible  to  the  hand, 
and  very  likely  even  sooner.  In 
animals  it  has  been  proved  by 
experiment'  that  the  collateral 
circulation  is  restored  in  a  very  few  minutes,  and  the  same  is  most  Ukely  the 
case  in  the  human  subject.  But  this  slight  stream  of  blood,  instead  of  retard- 
ing coagulation  in  the  sac,  is  thought  by  many  surgeons  to  promote  it.  Thus 
Broca  draws  a  distinction  between  the  clots  which  are  formed  by  the  coagu- 
lation of  the  blood  en  masse,  such  as  are  produced  after  death,  containing  all 
the  solid  elements  of  the  blood,  and  a  good  deal  of  serum  also,  and  which  he 
calls  passive  clots,  and  the  layers  of  coagulated  fibrine  mingled  only  with  more 
or  leas  of  blood-corpuscles  and  comparatively  destitute  of  fluid,  and  which  he 
calls  active  clots,  beUeving  that  the  former  are  rather  injurious  than  useful  in 

'  There  are  two  descriptions,  and  only  two  as  lar  as  I  know,  of  the  old  operation  for 
traumatic  aneurism  of  the  carotid  art^^ry ;  one  by  Mr.  Syme  (' OlMenrations  in  Clinical 
?*nrj<ery,'  p.  164),  and  the  other  by  Dr.  Frothingham  ('  Am.  Joum.  Med.  Sci.'  Oct.  1876).  In 
the  latter  the  jugular  vein  was  also  wounded  and  was  also  tied— both  patients  recovered. 
Syme's  operation  was,  as  he  says,  the  most  arduous  that  he  ever  performed.  In  Dr. 
Frolhingham's  case  the  operation  was  much  facilitated  by  division  of  the  stemomastoid 
muscle —but  in  this  case  the  wound  in  the  artery  appears  to  have  been  at  a  higher  level  than 
in  Mr.  Syme's  case.  If  I  understand  Dr.  Frothingham's  description,  the  wound  in  the  jugular 
rein,  which  necessitated  the  ligature  of  that  vessel,  occurred  during  the  manipulation,  and 
was  not  caused  by  the  original  injury. 

*  See  *  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  63. 
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ihe  coagulation  of  an  aneurism,  as  irritating  to  the  sac  and  liable  to  suppurate ; 
while  to  the  latter  he  attributes  the  active  process  of  filling  up  the  cavity. 
For  the  coagulation  of  the  blood  en  masse  no  circulation  is  necessary,  but  for 
the  production  of  laminated  fibrine  he  believes  that  some  amount  of  circula- 
tion is  at  least  very  advantageous,  if  not  necessary.  This  theory,  however, 
is  refuted  by  the  fact  that  when  the  circulation  is  completely  commanded 
for  a  few  hours  by  pressure  on  the  artery  under  chloroform,  the  sac  often  be- 
comes filled  with  coagula  (which  must  necessarily  be  of  the  kind  which  Broca 
denominates  passive),  and  that  these 
very  often  become  gradually  more  and 
more  soUd  and  a  definite  cure  results  ; 
proving  that  circulation  is  not  essential 
for  the  production  of  laminated  fibnne, 
and  that  soft  clots  are  not  necessarily  a 
hindrance  to  the  consoUdation  of  the 
tumour.  The  stress  of  the  circulation 
being  removed  from  the  aneurism  by  the 
Hgature  of  the  vessel,  the  sac  and  the 
parts  around  contract  upon  the  blood ;  the 
latter  becomes  gradually  more  and  more 
solid,  and  generally  no  more  pulsation  is 
perceptible  in  the  tumour.  By  the  time 
the  ligature  has  come  away  (see  p.  88) 
the  tumour  is  much  reduced  in  size  ;  this 
shrinking  goes  on  for  some  time,  and  the 
tumour  becomes  harder  as  it  becomes 
smaller,  till  at  last  only  a  hard  kernel 
is  left,  and  sometimes  no  perceptible  en- 
largement remains.  On  dissection  the 
sac  is  found  filled  with  laminte  of  fibrine 
much  resembling  the  coats  of  an  onion,  entirely  discoloured,  if  old  ;  if  toler- 
ably recent  the  outer  layers  are  perfectly  buff-coloured,  while  the  inner  retain 
more  or  less  of  colouring  matter.  The  artery  also  is  usually  obstructed  at 
this  part.  If  no  considerable  branch  comes  off  between  the  ligature  and  the 
sac  (i.e.  if  the  case  resembles  AnePs  operation  to  this  extent),  the  whole 
artery  firom  the  ligature  to  the  tumour  is  obliterated,  and  a  single  arch  of 
anastomosis  carries  the  blood  into  the  artery  below  the  aneurism  ;  otherwise 
there  are  two  arches  of  anastomosis,  one  to  convey  the  blood  round  the  portion 
obliterated  by  the  Ugature,  and  the  other  to  convey  the  blood  round  the  obli- 
terated aneurismal  sac,  above  which  there  is  a  pervious  tract  of  artery  ( Fig. 
255).  The  arteries  forming  these  arches  of  anastomosis  may  be  exceedingly 
numerous.^ 

The  main  dangers  which  attend  on  this  operation  are  those  which  have 
been  spoken  of  as  incidental  to  the  ligature  of  an  artery,  viz.,  gangrene  and 
secondary  haemorrhage  (see  pages  89-91) ;  but  we  ought  not  to  omit  to 
mention  that  the  operation  may  also  fail  in  one  of  two  ways.  The  more 
usual  is  the  suppuration  of  the  sac.  The  coagulation  remains  somewhat 
imperfect,  and  after  a  longer  or  shorter  time — for  this  is  very  variable — the 
part  becomes  swollen,  red,  and  painful,  and  an  exploratory  puncture  will  dis- 
cover pus.    It  is  well  to  wait  till  the  matter  has  come  near  the  surface,  and 

*  See  tvo  figures  (after  Porta)  showing  the  anastomotic  cirealatioB  after  ligatove  of  the 
femoral  artery  ('  Syst.  of  Surg.*  3rd  ed.  vol.  iii.  p.  52). 


Fxo.  S64.  A  prcpurfttion  shoving  the  deftniUTS 
cnre  of  aneurism.  The  anenriim  ftflected  th« 
posterior  tibial  artery,  and  the  femoral  had 
been  tied  tmme  mouths  before  death,  b  ahowa 
the  posterior  ti^tlal  nerre  spread  oat  oTvr  tba 
tumour,  c ;  a,  the  artery,  which  appearad  to  tw 
closed  at  the  seat  of  aneurisnk— -St  G«orKe*s 
HoKpital  Museum,  Scr.  vi  Xo.  139. 
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then  to  open  the  sac  pretty  freely.  Usually  the  artery  will  be  found  to  be 
closed ;  and  if  the  patient  can  support  the  suppuration  the  cavity  will  fill  up, 
and  a  cure  will  result :  but  if  on  opening  the  tumour  hflemorrhage  ensues,  or 
if  there  be  bleeding  afterwards,  amputation  is  indicated. 

In  rarer  cases  the  ligature  does  not  suppress  the  pulsation,  or  after  it  has 
been  temporarily  suppressed  it  recurs.    It  is  not  very  uncommon  for  a 

little  pulsation  to  be  perceptible  for  a 
short  time,  which  ultimately  disappears  ; 
but  in  the  cases  here  spoken  of,  as  a  result 
of  too  free  anastomosis,  the  tumour  returns 
to  exactly  its  former  condition  and  resumes 
its  growth.  It  now  becomes  necessary  to 
undertake  its  treatment.  The  first  indi- 
cation is  to  employ  genuflexion  or  pres- 
sure both  directly  to  the  tumour  and  to 
the  artery  above.  This  failing,  the  sur- 
geon must  choose  between  the  ligature 
of  the  artery  lower  down  and  the  old 
operation.  Both  plans  have  been  suc- 
cessfully adopted,  and  the  choice  would 
depend  more  on  the  individual  features  of 
the  case  than  on  any  general  principles. 
There  might,  of  course,  be  circumstances 
which  would  render  amputation  more  ad- 
visable. 

The  distal  ligature  after  the  methods  of  Distal 
Brasdor  and  Wardrop  is  a  method  of  treat-  *i»"^^''« 
ment  which  is  now  restricted  to  aneurism  at 
the  root  of  the  neck,  and  which  will  be  dis* 
cussed  on  a  subsequent  page  in  treating  of 
that  form  of  aneurism. 

The  application  of  a  temporary  ligature, 
or  of  a  constrictor  to  arteries  in  their  con- 
tinuity bears  considerable  resemblance  to 
acupressure,  and  in  fact  acupressure  has 
been  used  for  the  same  purpose,  but  as  far 
as  I  know  unsuccessfully.  Mr.  Dix's  wire 
compress,  however,'  and  Dr.  Fleet  8pier8*s 


Tto.  SW.  A  preparmtion  thowinff  the  coI« 
latenU  circalatioD  «fter  the  cnre  of  aneu- 
rinn  by  the  lifpiture.  The  external  iliac 
artexy  baa  been  tied  for  the  cnre  of  aneu- 
Tiem  of  the  saperllcial  femoral.  The 
whole  length  of  the  external  Ulac  la  ob> 
iiterated,  and  the  femozal  la  obliterated 


Constric- 
tion or 
temporan' 


astbeaeatof  anearUnu    apointatothe    artery    COnstrictor,^   are    Said   to    have   been    ligature  of 


tSrSSml&'iSrS^KTr^m^'  ^sed  with  succcss.  The  object  of  this  plan 
m^^m'^ii^'^^^flh^'o^i  is  ^  constrict  the  artery  so  forcibly  for  a 

fanda,  e,  and  thua  hare  brought  the  time  as  to  obliterate  it,  probably  by  rup- 

biood  Into  the  common  femoral^  which  is  '    ^  ^  >/       w/         k^ 

eoonnouaiy  enUrged.  to  a«  to  equal  in   turing  its  internal  coats,  wliilst  the  cxtcmal 

•ize  the  common  Iliac  artery.   Again, the            ^     •       i    •.           i*                  i\     ±  3 

brancbea  fnim  tlie  profunda  liare  com-  COat  18  left  CntUTC,  SO  that  110  Secondary 
nosicated  with  the  saperflcial  femoraJ,    11  1:1  1 

which  ia  perrious  from  a  point  Uumc-  haemorrhage  can  occur,  r  or  my  own  part 
uSiSS^IirJ^^^n.  Na "lit!  I  cannot  but  regard  the  carbohsed  catgut  or 
PiOTBthe'Syakof  Surg.*  animal  Ugature  as  a  safer  agent  and  more 

likely  to  attain  the  object  proposed,  though  Dr.  Fleet  Spiers's  invention  is 
said  to  have  been  successfully  applied  to  all  the  great  arteries  in  the  body. 
Mr.  Bryant  lately  used  this  instrument  with  success  in  a  case  of  popliteal 

>  'Med.  Times  and  Oaz.'  1863,  toL  i.  p.  94. 
•  '  New  York  Arch,  of  Clin.  Surg.*  vol.  i.  p.  96. 
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aneurism.     The  case,  as  related  to  the  British  Medical  Association,  and  the 
discussion  on  the  subject,  will  be  found  in  the  '  Brit.  Med.  Joum.'  Oct.  14, 
1882,  pp.  721  and  784. 
Compres-  Pressure  on  the  artery  above  has  now  become  a  recognised  method  of 

mcDtrf**  treating  aneurism,  and  on  the  whole  has  been  very  successful.  There  are 
anenrum.  many  ways  of  doing  this,  amongst  which  I  have  no  hesitation  in  saying  that 
compression  with  the  finger  is  far  the  best,  when  it  can  be  carried  out.  But 
it  must  be  recollected  that  pressure  cannot  be  expected  to  succeed  unless  it  is 
regular,  efficient,  and  equable.  Irregular  pressure,  which  allows  the  sac  to 
re-fill  firequently,  cannot  but  aggravate  the  disease  by  perpetual  disturbances 
both  of  the  sac  and  its  contents,  and  causes  distress  and  pain  to  the  patient. 
Whatever  form  of  pressure,  therefore,  is  selected,  care  should  be  taken  to 
ascertain  by  constant  supervision  that  during  the  whole  of  its  application,  no 
circulation  is  perceptible  through  the  tumour.*  And  it  is  well  not  to  com- 
mence the  treatment  until,  by  a  few  days  of  complete  rest  and  low  diet,  the 
circulation  has  been  brought  down  to  the  level  of  health  or  below  it,  and 
until,  as  Dr.  Carte  suggested,  a  weight  of  about  8  lbs.  laid  on  the  artery  in  the 
groin  (taking  the  case  of  popliteal  aneurism)  will  stop  the  circulation  in  the 
tumour.  Then,  if  digital  pressure  is  to  be  used,  a  stafif  of  assistants  must  be 
organised,  who  are  to  take  charge  of  the  artery  in  pairs,  one  holding  the 
artery  while  the  other  keeps  his  hand  on  the  tumour,  to  see  that  the  pressure 
is  efifectuaJ.  Without  assistance  a  man  can  hardly  command  the  femoral 
artery  completely  for  more  than  ten  minutes,  but  the  compressor's  fingers  can 
be  much  assisted  by  a  weight  or  bag  of  shot  made  to  £all  upon  the  end  of  the 
finger.'  In  this  way  it  is  said  that  the  same  person  can  maintain  compres- 
sion for  an  hour.  In  changing  the  compresser  care  should  be  taken  that 
the  artery  does  not  escape  even  for  an  instant.  The  process  is  often  by  no 
means  painful,  and  a  very  rapid  cure  is  in  some  instances  obtained.'  In 
other  cases  the  pressure  must  be  intermitted,  in  order  to  give  the  patient 
needful  repose  during  the  night,  and  resumed  next  morning.  So  long  as  the 
case  goes  on  well — i.e.  if  the  pulsation  and  size  of  the  tumour  are  obviously 
diminishing — the  treatment  should  be  continued ;  but  if  no  impression 
whatever  is  made  on  the  disease  I  do  not  think  it  is  wise  to  persevere  beyond 
the  first  few  days,  at  least  in  those  forms  of  aneurism  where  (as  in  the 
popliteal)  the  operation  of  ligature  is  easy  and  involves  comparatively  little 
danger. 

In  cases  where  the  artery  lies  too  deep  for  digital  compression  it  may  be 
compressed  manually  by  means  of  a  pad  mounted  on  a  handle.  A  very 
useful  instrument  for  this  purpose  was  devised  by  the  late  Mr.  Coles, 
which  has  been  successfully  employed  in  the  compression  of  the  carotid 

'  When  compression  was  first  introduced  into  general  use  sux^geona  vero  a  good  denl  unde: 
the  influence  of  the  theory  which  Broca  has  so  strongly  advocated,  and  only  aimed  at  reducing, 
not  stopping,  the  circulation.  I  belieye  I  am  correct  in  saying  that  this  plan  is  giTvn  up 
even  in  France  bince  the  great  success  which  has  been  proved  to  attend  on  dip^t^l  pumnre 
in  the  practice  of  Vanzctti  and  others.  For  digital  pressure  is  always  applied  so  as  to  stop 
the  circulation  altogether. 

'  See  Holden,  in  '  St.  Bartholomew's  Hospital  Reports,'  vol.  viiL  p.  140.  A  similar  pUn 
has  been  proposed  by  a  French  surgeon.  In  a  case  recently  under  my  care  the  compnaasors 
found  relief  by  leaning  the  opposite  elliow  on  the  compressing  fingers. 

'  The  most  rapid  cures  are  one  of  femoral  aneurism,  under  the  care  of  Mr.  Du^  of 
Salisbury,  cured  in  1^  hours;  one  ({)opIiteal),  under  Dr.  Blackman,  in  three  hours;  aod  ooe 
under  Vanzetti's  care  in  2|  hours.  On  an  average  it  is  said  that  cases  of  popliteal  aneurism 
are  cured  by  digital  pressure  in  three  days,  and  by  instrumental  in  fourteen. — ^*  lancet,* 
May  8,  1875. 
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artery.'  A  small  pad,  about  the  size  of  the  end  of  the  finger,  is  mounted  on 
a  rod  fixed  in  a  tubular  stem,  with  a  spring  so  that  the  pad  does  not  exercise 
completely  dead  pressure. 

Instrumental  compression  is  most  easily  made  by  means  of  a  weight 
suspended  from  a  frame,  which  can  be  improvised  out  of  any  materials  that 
happen  to  be  at  hand,  or  the  weight  may  be  held  by  the  patient  or  an  attendant. 
The  end  of  the  weight  ought  not  to  be  much  larger  than  the  finger,  in  order 
to  avoid  as  far  as  may  be  the  simultaneous  compression  of  the  vein  or  any  of 
the  neighbouring  parts.  But  in  this,  as  in  all  other  forms  of  compression,  the 
most  careful  and  continuous  supervision  is  necessary.  It  is  obvious  that  any 
sudden  movement  of  the  patient's  body  may  entirely  displace  the  whole 
apparatus,  and  a  few  moments'  negligence  may  undo  the  effect  of  hours  of 
compression.  Still,  many  cases,  especially  of  femoral  and  popliteal  aneurism, 
have  been  successfully  treated  in  this  way.  The  femoral  artery  in  the  groin 
is  peculiarly  well  situated  for  this  form  of  treatment. 

Numerous  more  elaborate  instruments  have  been  devised ;  modifications  of 
the  Italian  or  horseshoe  tourniquet  ( Signorini's),  which  compresses  the  artery 
by  means  of  an  arm  carrying  a  pad,  and  supported  on  a  plate  moulded  to  the 
opposite  side  of  the  limb.  The  pad  is  movable,  either  by  a  joint  or  by  a  screw. 
The  best  form,  I  think,  is  Carte's  compressor,  in  which  the  arm  which  carries 
the  pad  is  mounted  on  a  universal  joint,  and  is  supported  by  stout  indiarubber 
springs,  so  as  to  be  somewhat  elastic  without  shifting.  But  the  great  success 
of  digital  pressure  has  much  restricted  the  appUcation  of  these  instruments, 
and  I  think  it  unnecessary  to  describe  or  figure  their  various  forms.  The 
reader  will  find  them  figured  in  Broca's  work  on  Aneurism,  or  in  the  illus- 
trated catalogues  of  the  instrument-makers. 

The  advantages  of  the  digital  over  the  instrumental  form  of  pressure  are 
that  it  involves  less  risk  of  compressing  the  vein  along  with  the  artery,  a 
drawback  which  is  inseparable  from  instrumental  compression ;  that  it  is 
less  likely  to  ulcerate  the  skin ;  that  the  minimum  of  pressure  necessary  for 
the  purpose  is  more  easily  ascertained ;  and  that  it  is  more  easy  to  shift  the 
point  of  its  application  to  one  at  a  short  distance,  so  as  to  give  relief  to  the 
skin  at  the  point  first  compressed,  yet  not  change  to  a  different  part  of  the 
artery.* 

The  advantage  of  instrumental  over  digital  pressure  consists  in  its  requir- 
ing no  numerous  staff  of  trained  assistants ;  but  it  does  require  the  constant 
supervision  of  at  least  one  well-trained  and  competent  attendant,  and  is  much 
more  likely  to  succeed  when  that  attendant  is  the  surgeon  himself.  It  very 
often  fails  from  being  left  to  students,  nurses,  &c.,  who  direct  the  pressure 
wrongly  or  use  it  too  severely. 

The  cure  of  aneurism  by  pressure  is  generally  preceded  by  enlargement  of 
the  neighbouring  collaterals,  arteries  being  felt  pulsating  in  situations  where 
normally  no  artery  is  perceptible,  and  it  is  often  accompanied  by  very  severe 
pain  in  the  part,  which  sometimes  is  so  agonising  that  the  patient  declares 

>  '  lADOet/  June  14,  21,  1873. 

'Mr.  Walker  of  Lirerpool  insuto,  and  I  think  with  some  reanon,  on  what  he  calls  *  the 
one-artery  system'  of  pressure.  That  is  to  say,  for  instance,  in  popliteal  aneurism  the 
pressure  is  always  to  he  applied  either  to  the  common  or  to  the  superficial  femoral.  In 
changing  from  the  one  to  the  other  the  system  of  collateral  vessels  is  also  changed,  and  the 
course  of  the  cure  interrupted.  In  the  instrumental  form  of  pressure  it  is  almost  always 
neeeasary  to  shift  the  pad  a  considerable  distance ;  not  so  in  the  digital. — See  Walker,  in 
'  LiTerpool  Med.  and  Surg.  Reports,'  vol.  v..  and  *  Lancet,*  May  8,  1875,  p.  639« 
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he  can  bear  the  pain  no  longer,  and  desires  that  an  operation  may  be  at  once 
performed.^ 

Another  method  of  attempting  the  cure  of  aneorism  by  pressure  is  by 
what  is  called  '  rapid '  pressure,  i.e.  the  endeavour  to  keep  the  circulation 
entirely  stopped  for  as  long  a  time  as  may  be  necessary  to  fill  the  sac  with 
clot,  in  the  hope  that  definite  coagulation  will  follow  on  this.  Generally 
speaking,  the  proceeding  is  too  painful  to  be  endured  without  anffistheaiay 
and  for  this  purpose  a  patient  has  been  kept  under  the  influence  of  chloro- 
form  sufficiently  to  bear  the  pressure  for  as  many  as  fifty- two  hours,'  being 
permitted  to  recover  consciousness  at  intervals  just  enough  to  aUow  him  to 
swallow.  The  plan  has  hitherto  been  carried  out  chiefly  in  aneurisms  of  the 
abdomen  and  thigh,  by  compression  of  the  aorta  or  one  of  the  iliac  arteries. 
Where  the  vessels  are  more  accessible  to  pressure,  or  where  their  ligature  does 
not  involve  very  great  danger,  it  seems  very  doubtful  whether  it  is  justifiable 
to  resort  to  it.  The  pressure  has  in  all  known  cases  been  applied  by  some 
form  of  tourniquet.  Further  particulars  will  be  found  under  the  head  of 
Abdominal  Aneurism. 

Flexion  of  the  limb  has  often  proved  successful  in  the  treatment  of  popli- 
teal aneurism.  It  has  been  used  also  with  success,  I  believe,  in  the  treatment 
of  aneurism  at  the  bend  of  the  elbow,  and  has  been  tried  in  femoral  aneurism, 
but,  as  far  as  I  can  ascertain,  with  no  definite  results.' 

Genuflexion  acts  by  retarding  the  circulation  much  as  compression  of  the 
artery  does,  and  also,  as  I  believe,  by  displacement  of  clot  and  by  direct  pres- 
sure on  the  parts,  including,  perhaps,  the  artery  above  the  tumour,  as  in  our 
fourth  mode  of  spontaneous  cure  (p.  685).  It  need  not  be  enforced  to  an 
extent  which  is  either  painful  to  the  patient  or  likely  to  injure  the  tumour, 
and  if  not  speedily  successful  should  not  be  long  persisted  in.  The  simplest 
cases  are  the  best  suited  for  it.  More  will  be  said  on  this  subject  under  the 
head  of  Popliteal  Aneurism. 

Manipulation  of  the  tumour  was  introduced  into  practice  by  Sir  W. 
Fergusson,  in  order  to  imitate  the  second  mode  of  spontaneous  cure  above 
described.  The  object  of  the  manipulation  is  to  press  the  two  walls  of  the 
aneurism  together,  and  so  far  to  displace  some  of  the  coagula  which  are 
contained  in  it  that  they  may  either  be  carried  into  the  distal  mouth  of  the 
aneurism  or  at  least  project  into  the  blood-stream  and  form  a  starting-point 
of  renewed  coagulation.  It  has  been  employed  with  success  in  popliteal, 
femoral,  carotid  and  subclavian  aneurisms,  and  is  an  undoubtedly  justifiable 
measure  in  tumours  which  cannot  be  operated  on  without  very  great  danger, 
which  are  not  near  to  bursting,  and  in  which  there  is  evidence  of  the  forma- 
tion of  bloodclot. 

Lately  the  use  of  Esmarch's  bandage  has  been  introduced  for  the  cure  of 
popliteal  aneurism  by  Stafif  Surgeon  Beid,^  and  it  has  undoubtedly  saoceeded 
in  some  cases,  including  the  one  originally  so  treated — though  in  others  it  has 
failed  and  often  apparently  produced  harm.    It  is  a  combination  of  direet 

*  .See  Mr.  Campl^U  I)e  Morgan*H  ciise,  related  in  the  *Sy»t.  of  Surg/  Srd  wl.  voL  iii. 
p.  41. 

»  Mr.  Holt's  case,  in  '(Min.  i*^.  Trans.'  rol.  vii.  p.  66. 

*  A  ewe  of  I>r.  (t onion  Buck  is  alwayn  qnote<l  in  the  books  m  a  raocoasfiil  acUptAtioo  of 
flexion  to  femonil  aneurism.  A  reference  to  theorif^nal  ('Amer.  Jour.  Mad.  He.*  1870,  p.  09) 
will  show  that  the  Q\»e  waM  merely  one  of  temporary  return  of  pulsation  after  cure  by  eon- 
prension,  and  that  the  effect  of  the  flexion  was  to  exercise  direct  prasiire  on  the  mc.  It  hot* 
very  little  resemblance  to  a  recent  ease  of  aneurism. 

*  •  Lancet;  1876,  vol.  ii.  p.  448. 
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pressure,  pressure  on  the  artery  above,  and  manipulation,  and  it  is  obvious 
that  it  must  entail  a  good  deal  of  danger,  and  should  be  used  only  for  a 
limited  time  and  only  after  the  other  and  milder  methods  have  failed.  The 
results  of  this  treatment,  as  far  as  they  are  known  at  present,  have  been 
collected  by  Mr  Gould,  in  the  '  Transactions  of  the  International  Medical 
Congress,*  and  by  Dr.  Stimson,  in  the  *  Am.  Joum.  Med.  Be'  April  1881.  In 
both  lists  the  cures  are  a  little  above  half  the  number  of  cases,  and  in  nearly 
all  digital  or  instrumental  pressure  has  been  combined  with  the  bandage. 
The  method  usually  adopted  is  to  apply  the  bandage  tolerably  firmly  on  the 
lower  part  of  the  Umb,  very  Ughtly  over  the  aneurism,  and  again  more  firmly 
above,  with  the  elastic  cord.  It  seems  hardly  safe  to  prolong  the  application 
beyond  two  hours,  and  pressure  ought  always  to  be  kept  up  on  the  artery 
above  for  a  few  hours  after  removing  the  bandage.  The  dangers  are  from 
rapture  of  the  sac,  from  gangrene,  and  perhaps,  as  Mr.  Gould  thinks,  from 
increase  in  the  blood-pressure  in  the  heart  or  large  arteries,  in  consequence  of 
the  displacement  of  the  blood  from  the  limb.  It  should  never,  in  my  opinion, 
be  used  except  as  an  adjunct  to  digital  or  instrumental  pressure,  and  after  an 
nnsnccessfal  trial  of  these  means  without  it.  It  seems  to  cure,  partly  by  pro- 
ducing coagulation  of  the  blood  in  the  sac,  and  partly  by  displacement  of  clot, 
and  impaction  in  the  mouth  of  the  aneurism,'  and  it  should  never  be  used 
when  the  parts  around  the  aneurism  are  inflamed,  or  when  the  tumour  is  of 
large  size  or  seems  at  all  likely  to  burst.  In  such  cases  the  ligature  ought 
to  be  employed  at  once. 

The  injection  of  coagulating  fluids  (generally  the  perchloride  of  iron,  about  CoAgniat- 
il5  per  cent,  of  the  salt)  has  been  occasionally  used  with  success ;  but  it  can  ti^s?*^^^' 
only  be  rarely  useful  in  arterial  aneurism,  since  in  order  to  be  employed  with 
safety  it  requires  that  the  circulation  should  be  commanded  above  the  tumour, 
i.e.  that  the  case  should  be  amenable  to  Ugature  or  pressure,  which  therefore 
are  generally  indicated,  as  the  injection  is  neither  free  from  danger  nor  by  any 
means  certain  to  cure  the  disease. 

Electricity  may  also  be  employed  to  coagulate  the  blood  in  the  sac.  A  Gaivano- 
weak  stream  of  galvanic  electricity  passed  through  the  blood  will  be  found  to  ^^^^  ^'^* 
decompose  it,  hydrogen  being  disengaged  at  the  negative  and  oxygen  at  the 
positive  pole,  and  in  this  way  coagulation  may  be  commenced,  which  under 
fiivourable  circumstances  will  go  on  until  the  sac  is  completely  filled  ;  but  the 
method  is  a  very  uncertain  one,  and  is  liable  to  failure  from  the  melting  down 
of  the  soft  clot  which  may  have  been  formed,  or  it  may  prove  fatal  by  setting 
up  inflammation  of  the  sac,  or  by  causing  sloughing  around  the  needle-punc- 
tures, followed  by  heemorrhage. 

Finally,  it  has  been  proposed  and  attempted  to  produce  coagulation  in  the  introdac> 
sac  by  the  introduction  of  foreign  bodies  into  the  blood  which  is  circulating  ^^^^^ 
through  it — much  in  the  same  way  as  the  fibrine  is  whipped  out  of  blood  in  bodies, 
a  basin  by  a  bunch  of  twigs.     Mr.  Moore  '  originated  this  method  of  treat- 
ment by  introducing  a  large  quantity  of  iron  wire  into  the  sac  of  an  aortic 
aneurism.     Considerable  coagulation  was  produced,  but  the  wire  caused 
jbttal  inflammation  of  the  sac-wall.    Dr.  Murray  of  Newcastle  tried  carboliscd 
catgut,  but  without  result.    Recently  horsehair  has  been  used,  by  Dr.  Levis 
of  Pennsylvania,  in  a  case  of  subclavian  aneurism,  and  by  Mr.  Bryant  in 
one  of  popliteal  aneurism,  and  also  with  the  effect  of  producing  a  good  deal  of 

I  .See  the  drawing  of  an  aneurism  cured  by  this  method  under  Mr.  Wagstaffe^H  care. 
*  Path.  Tmns.'  toI.  zxix. 

«  'MecL-Chir.  Trans.'  vol.  xWii.  p.  129. 
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coagulation.*  Both  cases,  which  were  of  a  very  unfEivourable  nature,  ended 
fatally ;  but  it  does  not  appear  that  the  foreign  body  caused  any  injury  to  the 
sac  or  other  parts  in  either,  and  the  experiment  may  be  worth  repeating  in 
a  case  which  is  not  amenable  to  more  hopeful  measures.  I  have  spoken 
above  (p.  586)  of  plugging  the  sac  or  artery  as  a  method  which  may  be  some- 
times useful  in  averting  death  from  rupture  of  an  aneurism.  But  treatment 
which  acts  only  on  the  blood  in  the  sac  holds  out  comparatively  little  hope 
of  success.  The  really  successful  methods  of  treatment — rest,  ligature,  and 
pressure — are  assisted  in  their  operation  by  the  reaction  of  the  tissues  around 
and  of  the  sac  itself.  The  weak  point  in  the  treatment  by  manipulation, 
coagulating  injections,  galvano-puncture  and  the  introduction  of  foreign  bodies 
is,  that  these  methods  either  tend  to  injure  or  to  produce  inflammation  of  the 
sac-wall. 

Thora5de  A  short  exposition  of  the  chief  kinds  of  surgical  aneurism  is  necessary 

anennBin.     jj^^e,  to  which  I  shall  append  a  description  of  the  operation  of  tying  each 
artery. 

Aneurism  of  the  arch  of  the  aorta  can  only  very  rarely  be  made  the 
subject  of  surgical  treatment,  but  the  surgeon  should  be  acquainted  with 
its  main  features,  in  order  to  diagnose  it  from  other  diseases,  as  well  as  to 
distinguish  those  rare  cases  in  which  operative  treatment  may  be  justifiable. 
Bruit  is  very  frequently  absent  in  thoracic  aneurisms,  which  are  often  of 
the  tubular  variety,  or  open  into  the  artery  by  a  wide,  unobstructed  orifice.' 
The  pulsation  also  is  often  imperceptible,  so  long  as  the  thoracic  parietes 
remain  intact,  and  it  may  be  simulated  by  pulsation  communicated  by  the 
heart  to  a  cancerous  or  other  ttunour.'  Consequently  the  diagnosis  often 
rests  more  on  the  indirect  than  the  direct  symptoms.  These  are  usually  pain 
between  the  shoulders  from  pressure  on  the  spine,  ringing  cough  from  pres- 
sure on  the  trachea,  spasmodic  dyspnoea,  either  from  pressure  on  the  recur- 
rent  nerve  or  on  the  windpipe  itself,  dyspnoea,  hemoptysis,  and  inequality 
of  the  pulse  in  the  wrists  and  sometimes  also  in  the  carotids.  Very  com- 
monly one  of  the  large  branches  given  off  by  the  arch  is  so  obstructed  that  no 
pulse  can  be  felt  in  its  branches. 

Thoracic  aneurism  is,  as  a  rule,  best  treated  by  the  internal  or  medical 
treatment  described  on  p.  686.  Under  this  plan  of  treatment  almost  every 
case  of  thoracic  aneurism,  and  many  cases  of  aneurism  of  the  limbs,  will 
rapidly  improve  ;  and  in  some  rare  cases  even  of  aortic  aneurism  a  complete 
cure  may  possibly  be  obtained.  The  only  surgical  measures  which  are  admis- 
sible in  aortic  aneurism  are  either  galvano-puncture  or  the  ligature  of  the 
carotid,  or  of  the  carotid  and  subclavian  simultaneously  on  Brasdor*s  method. 
Galvano-puncture  is,  as  fax  as  our  present  knowledge  extends,  an  uncertain 
and  a  dangerous  measure,  which,  however,  has  yielded  some  good  results  in 
the  skilful  hands  of  Signer  Ciniselli  and  others.  Distal  ligature  seems  to  me 
to  be  useful  or  justifiable  only  in  aneurisms  believed  to  implicate  the  trans- 
verse portion  of  the  arch  and  to  be  extending  along  the  course  of  the  carotid 
into  the  neck,  in  which  case  the  corresponding  artery  (generally  the  left 
carotid)  may  be  tied,  and  this  has  been  done  by  Mr.  C.  Heath  in  one  well- 
known  case  with  very  considerable  benefit.  The  patient,  an  agrienltiiTal 
labourer,  under  Dr.  Cockle's  care,  remained  in  good  health  for  about  four 

'  The  prepAratioti  from  Mr.  6rjant*8  case  Is  in  the  Muwnm  of  Guy's  Hospitftl. 

'  On  the  other  hand,  I  have  known  the  bruit  so  loud  as  to  )«  heiixd  all  over  the  rooBU 

'  Hee  a  caste  reportetl  by  me  in  the  *  IVth.  Trans.'  toI.  ix,  p.  29. 
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years  after  the  operation,  and  earned  his  bread  by  field-work.     The  tumour 
then  began  to  grow  and  proved  fatal.' 

Aneurism  of  the  innominate  artery  is  difficult  to  diagnose  from  aortic  Idho- 
aneurism,  and  many  cases,  under  the  care  of  the  best  surgeons,  are  on  record,  ^^JJ^bid. 
in  which  supposed  innominate  aneurisms  have  on  dissection  turned  out  to 
have  been  purely  aortic.  It  forms  a  pulsating  tumour  near  the  right  sterno- 
clavicular articulation,  pushing  the  upper  part  of  the  sternum  forwards,  often 
dislocating  the  end  of  the  clavicle  or  eroding  it,  and  usually  first  present- 
ing in  the  interval  between  the  tendinous  and  muscular  origins  of  the  stemo- 
mastoid.  More  or  less  dyspnoea  may  be  present  from  pressure  on  the  trachea, 
and  the  pulse  in  the  right  wrist  is  generally  much  feebler  than  in  the  left. 
The  other  symptoms  will  vary  with  the  size  of  the  tumour. 

In  innominate  as  in  aortic  aneurism  it  is  desirable  to  avoid  surgical 
measures  if  possible,  since  no  operation  can  be  practised  without  very  great 
danger,  and  the  prospect  of  success  or  even  of  benefit  is  very  slight.  But  if 
the  tumour  be  extending,  in  spite  of  the  treatment  by  rest,  and  especially 
if  it  be  extending  along  the  trachea,  as  evidenced  by  its  growth  and  by 
the  increase  of  dyspnoea,  it  is,  in  my  opinion,  quite  justifiable  either  to  try 
galvano-puncture,  or  to  tie  the  right  carotid  on  Brasdor's  method,  or  even, 
perhaps,  to  tie  the  subclavian  artery  as  well.' 

The  reader  will  find  the  subject  of  distal  ligature  for  aneurism  at  the  root 
of  the  neck  and  in  the  thorax  fully  discussed,  and  all  the  cases  which  I  had 
then  met  with  tabulated  in  my  article  on  *  Aneurism '  iu  the  third  edition  of 
the  '  System  of  Surgery,'  vol.  iii.  pp.  116  to  124. 

Aneurism  of  the  carotid  artery  is  generally  situated  at  the  bifurcation  Carotid 
of  the  common  carotid.    It  may,  however,  affect  the  common  trunk  lower  *°*'"""°- 
down,  or  one  of  the  secondary  carotids,  generally  the  internal.    The  dia- 
gnosis is  usually  easy,  but  the  lower  down  the  tumour  extends  the  greater  is 
the  difficulty  in  distinguishing  it  from  aortic  aneurism ;  ^  and  cases  have 

>  Od  the  subject  of  thoracic  aDeurism  I  would  refer  the  reader  for  details  and  discussions, 
for  which  I  can  find  no  space  here,  to  a  series  of  lectures  published  in  the  *  Lancet '  for  June 
and  July  1872;  also  to  a  very  successful  case  of  distal  ligature  of  the  left  carotid,  some 
partteulaiB  of  which  I  published  in  the  '  Clin.  Trans/  vol.  ix.  (the  patient  was  heard  of  a 
fboit  time  nnce  as  being  alive  and  in  domestic  service),  to  Mr.  Barwell's  papers  in  the  61st 
and  62nd  voLb.  of  the  *Med.-Chir.  Trans.'  on  simultaneous  ligature  of  the  carotid  and  subclavian 
artery  for  aortic  aneurism,  to  his  treatise  on  Aneurunif  and  to  Dr.  Wyeth*s  article  in  the  *  Am. 
Joam.  Med.  Sci.'  Jan.  1881. 

'  As  I  have  myself  tied  the  subclavian  (third  part)  and  the  carotid  simultaneously  in  a 
CMO  of  innominate  aneurism,  I  need  hardly  say  that  I  think  the  distal  operation  justifiable  in 
appropriate  cases  of  this  aflfection.  But  I  must  say  that  the  study  of  my  own  case  and  of 
the  published  records  of  the  others  has  led  me  to  the  decided  conviction  that  the  benefit  which 
has  been  obtained  in  some  of  them  has  been  due  usually  to  the  ligature  of  the  carotid,  by 
which  the  carotid  or  tracheal  portion  of  the  sac  has  been  obliterated ;  and  I  should  be  disposed 
in  aoy  future  cases  to  commence  with  the  less  severe  measure  of  tying  the  right  carotid.  It 
must  be  remembered  that  the  large  branches  from  the  first  part  of  the  subclavian  must  carry 
on  the  coUateral  circulation  after  the  third  part  of  that  artery  has  been  tied ;  and  for  this 
purpose  the  circulation  must  go  on  through  the  sac  into  the  first  part  of  the  subclavian  artery, 
aod  probably  with  increased  force,  after  the  operation,  so  that  the  entire  obliteration  of  the  sac 
by  the  distal  ligature  seems  impossible  unless  the  first  part  of  the  subclavian  could  be  secured 
inside  its  large  branches,  which,  up  to  the  present  time,  has  been  found  incompatible  with  the 
patients  recovery,  even  without  the  complication  of  ligature  of  the  right  carotid.  Still  Mr 
Feam's  case,  where  a  practical  cure  certainly  resulted  (a  channel  about  the  size  of  the 
original  artery  being  maintained  through  the  clot  which  filled  the  aneurism),  is  an  encour- 
agement for  tying  the  two  arteries  either  simultaneously  or,  perhaps  better,  with  an  interval, 
as  in  that  case. 

*  See  the  well-known  case  under  Sir  A.  Cooper's  care  in  Allan  Burns,  *  On  the  Surgical 
Anatomy  of  the  Head  and  Neck,'  pp.  60  et  sqq. 
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been  recorded  here,  and  in  other  regions  of  the  body,  where  either  an  abscess 
pressing  on  the  artery,  and  receiving  pulsation  from  it,  has  been  mistaken 
for  an  aneurism,  or,  vice  versa,  an  aneurism  has  been  mistaken  for  an 
abscess ;  but  I  do  not  know  that  the  danger  of  mistakes  is  greater  here  than 
elsewhere.^ 

An  aneurism  of  the  common  carotid  low  down  in  the  neck,  or  an  aneurism 
of  the  intrathoracic  part  of  the  left  carotid  (if  the  latter  affection  ever  occurs, 
operatioDB.  of  which,  as  far  as  I  know,  no  instance  exists  at  present),  may  be  treated  with 
good  prospect  of  success  by  Brasdor*s  operation ;  and  it  is  to  these  aneurisms, 
as  Hodgson  and  Wardrop  have  clearly  shown,  that  Brasdor's  operation  is  in 
strictness  applicable ;  and  a  good  augury  of  its  probable  success  in  such  cases  is 
given  by  the  fact — which  Wardrop  noticed  with  surprise  in  a  case  in  which  he 
had  tied  the  artery  beyond  the  aneurism — that  the  tumour  collapses  inmie- 
diately  the  artery  is  tied,  instead  of  increasing  in  tension  and  pulsation,  as  it 
would  do  if  the  stream  of  blood  pumped  in  from  the  heart  were  not  derived 


F108.  956  and  S57.  The  former  thovn  Wardrop^s  operation,  Le.  the  llgatare  of  the  carotid  artery  for 
aneiiriBm  of  the  innominate.  Wardrop's  idea  seems  to  have  been  that  us  the  quantity  of  blood  conveyed 
by  the  carotid,  that  by  the  branches  of  the  flist  part  of  the  subclavian,  and  that  by  the  third  part  of 
that  artery,  may  be  taken  to  be  about  equal,  he  could  deprive  the  sac  of  one^third  of  Its  blood  by  trintt 
the  carotid,  and  of  two-thirds  by  tying  the  third  part  of  the  subclavian  also.  He  had  not  allowed  for 
the  increiiae  of  the  collateral  circulation. 

Pio.  267  shows  Brasdor's  operation  as  applied  to  an  aneurism  limited  to  the  tnmk  of  the  carotid,  the  only 
situation  in  which  this  operation  can  in  strictness  be  applied. 

I  have  shown  reasons  for  believing  that  when  these  operations  succeed  they  do  so,  not  so  much  by  rvtanlinir 
the  blood-flow  through  the  tumour  as  by  the  extension  of  coagulation  from  the  tied  artery  into  the 
aneurismal  sac 

down  the  collaterals,  which  at  once  begin  to  enlarge.  It  is  possible  that  some 
aneurisms  seated  low  down  on  the  carotid  might  even  be  cured  by  distal  com- 
pression, but  no  case  is  at  present  recorded. 

Aneurisms  seated  near  the  bifurcation  or  in  one  of  the  secondary  carotids 
or  their  branches  may  be  treated  either  by  the  old  operation,  by  the  Hunterian 
ligature,  or  by  compression.  The  first  method  has  been  described  above. 
Compression  of  the  common  carotid  is  not  an  easy  thing  either  to  perform  or 
to  endure  ;  nevertheless  at  least  five  successful  cases  have  been  published.* 
It  may  be  effected  either  by  the  finger,  by  an  apparatus  with  a  movable  arm 
carrying  a  small  pad,  or  by  Coles's  compressor.  The  point  against  which  the 
carotid  is  most  easily  compressed  is  the  anterior  tubercle  of  the  transverse 

*  Traumat  ic  uiieurL^m  of  the  vertebral  artery  has  also  been  mistaken  for  carotid  anenrisin. 
On  tliis  subject  see  a  lecture  published  in  the  *  Lancet,*  July  26,  1873. 
«  See  'Liincet,'  June  21,  1873. 
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process  of  the  fifth  cervical  vertebra,  which  lies  almost  two  inches  above  the 
clancle,  and  is  called  sometimes  '  Chassaignac's  tubercle/  since  that  surgeon 
first  drew  attention  to  the  comparative  ease  with  which  the  artery  could  be 
compressed  there. 

The  common  carotid  may  be  tied  in  any  part  from  the  root  of  the  neck  to  Lif^ature 
the  bifurcation,  and  either  of  the  secondary  carotids  are  accessible  as  high  ^Jnion 
as  the  parotid  gland.     The  *  lieu  d' Election '  for  the  ligature  of  the  common  carotid, 
trunk  is  just  above  where  it  is  crossed  by  the  omohyoid  muscle,  i.e.  at  the 
level  of  the  cricoid  cartilage.     An  incision  is  made  with  its  centre  at  this 
level,  and  in  the  course  of  the  vessel  (i.e.  in  a  line  from  the  sternoclavicular 
aiticnlation  to  the  point  midway  between  the  angle  of  the  jaw  and  mastoid 
process),  its  length  being  proportioned  to  the  size  of  the  neck.     After  the 
^kin  platysma  and  deep  fascia  have  been  divided  the  edge  of  the  stemomas- 

toid  is  seen,  and  the  upper  belly  of 
the  omohyoid  may  be  noticed  pass- 
ing upwards  and  inwards.  Then 
the  operator  searches  for  the  sheath 
of  the  vessels,  lying  close  on  the 
trachea,  and  having  the  descendens 
^--v  ^  noni  nerve  generally  in  front  of  it. 

^^1^^  ^  ^-^"^^^flff  Having  opened  the  sheath,  the  pul- 

sation and  the  colour  of  the  artery 
will  be  recognised.     Then  it  is  to 
^  ^-^         ^    '"  J  be  cautiously  separated  with  the 

■  ^;.     -,  ,.      _  director  and  the  point  of  the  knife 

^^m  ^'        rM  11       \^^      ^°™  *^®  sheath  and  the  vein,  for  a 

"  rx      CAU      \^  .A    very  short  distance,  so  as  to  allow 

the  needle  to  be  got  round  it.  Com- 
pression of  the  bare  artery  between 
the  finger  and  the  needle  will  stop 
the  pulsation  in  the  tumour,  or,  if 
the  operation  be  on  the  distal  side 

fi'JM.    Llppftttire  of  the  common  carotid  artery.    The   ^r  at,^  ^^^.,   -^.^    _  ;ii     j       ai  i 

•ik'i  of  the  itemomaatoid  muscle  is  seen  \(ith  a  double   01  XnC  aneunsm,  Will  StOptilC  pulSC 
»i-nt  hook   pumed  under  It.    b  shows  the  carotid    •     aI,^  ■f/iT««xrfc»ol  a-^^^-m^  .    n-^A  *-\>lr,  ^^ 

^r.-ry.  with  iiil^tore  passed  round  it.  The  sheath  is  !» tlic  temporal  artery ;  and  this  ex- 

-^.»n  opened,  and  on  the  sheath  may  beseen  the  de-    perimcnt  should  neVCr  be  neglected. 

-  •^jdens  nonl  nerve.  CroMlng  the  sheath  is  the  omo-    *  -^   ^    ^-^  ^v^^x^v/w^^u., 

.   rid  moscle,  X.  The  opening  in  the  sheath  is  repre-    for   VCrV    gOOd   SUrgeOnS    haVC  been 

-  f  '*i*\  huTfifr  than  it  would  be  made  in  practice,  in  -t        •      n    \.  i        • 

'  r  i-r  to  show  the  jugular  vein  external  to  the  artery,  SO    deceived    by   pulsatlOU    COmmU- 
v^x  the  pnetimoffastric  nerve  between  the  two  vessels       •      x    j    j.  •  ^    ^        •  ^ 

-^1  pustKrlor  to  them.    In  practice,  however,  the  niCated   tO   a  piCCe    01    faSCia   aS  tO 

•••n..  onirht  never  to  bo  exposed;  and  the  jugular  a-     ',   •    -x-,.  j  ^^  av.^  „^„„^i 

^•^  anle«  it  is  distended,  i»  usjiilly  not  brought  tie  it  mstcau  Ot  the  VeSSel. 

'^*'^^*^-  The  lower  part  of  tlie  carotid 

i^  more  deeply  seated,  and  in  tying  it  it  is  better  to  divide  the  stemo- 
uuistoid  freely  enough  to  expose  fairly  the  sternohyoid  and  sternothyroid 
Uiuscles.  These  muscles  should  then  be  carefuUy  divided  on  a  director, 
^iieu  the  sheath  will  be  exposed.  In  tying  the  carotid  the  jugular  vem  and 
pnenmogastric  nerve  are  not  usually  seen,  but  either  of  them  may  be, 
^*lJKriaily  the  vein,  which  is  sometimes  swollen  and  laps  over  the  artery,  so 
•^  to  give  some  trouble.  At  the  root  of  the  neck,  on  the  right  side,  the  vein 
^  -H^parated  from  the  artery  by  an  interval,  while  on  the  left  side  it  some- 
what overlaps  the  artery.  The  sheath  of  the  vessels  near  the  root  of  the 
'".♦^k  is  usually  covered  by  several  veins  descending  from  the  thyroid  body, 
^'i.icli  increases  the  difficulty  of  the  operation.  The  Ugature  should  always 
U  passed  from  without  inwards. 

N  N  2 


548 


ANEURISM. 


Ligature 
of  the 
external 
carotid. 


Ligature 
of  the 
lingual  and 
thyroid 
arteries. 


Ligature  of  the  common  carotid  has  hitherto  proved  fatal  in  about  40  per 
cent,  of  the  cases  operated  on.  Dr.  Pilz  has  tabulated  600  miscellaneous 
cases  in  the  9th  yoI.  of  Langenbeck*s  '  Archives,*  with  259  deaths.  But  the 
danger  seems  to  depend  more  on  the  patient's  general  condition  than  on  the 
intrinsic  severity  of  the  operation,  the  great  mortality  being  in  cases  where 
the  artery  has  been  tied  for  haBmorrhage.  In  ordinary  cases  the  death-rate 
is  estimated  at  about  one-third.^ 

Ligature  of  the  internal  carotid  is  not  an  operation  usually  performed, 
except  as  a  dissecting-room  exercise ; '  but  the  external  carotid  has  often 
been  tied,»  in  the  following  manner :  Make  an  incision  downwards,  from  a 
little  external  to  the  angle  of  the  jaw  to  near  the  anterior  edge  of  the  stemo- 
mastoid,  from  one-third  to  half  an  inch  below  the  upper  border  of  the  thyroid 
cartilage ;  dissect  away  some  cervical  glands  and  the  venous  branches  con- 
nected chiefly  with  the  facial  and  lingual  veins,  which  lie  over  the  artery. 
The  glands  should  not  be  torn  away  or  lifted,  for  fear  of  tearing  the  veins. 
to  which  they  adhere  closely,  but  freely  incised,  and  the  veins  tied  and 
divided  if  necessary.  Then  look  for  the  hypoglossal  nerve,  which  crosses 
the  artery  perpendicularly,  and  will  serve  as  a  guide  to  the  vessel  lyinp 
immediately  beneath.  There  is  usually  about  half  an  inch  of  the  trunk 
available  for  the  purpose  of  placing  the  ligature,  between  the  origin  of  the 
superior  thyroid,  which  is  generally  close  to  the  bifurcation,  and  that  of  the 
lingual,  facial,  and  occipital  above.  The  identity  of  the  vessel  may  be  known 
by  its  relation  to  the  hypoglossal  nene,  the  presence  of  a  collateral  (the 
superior  thyroid),  when  it  happens  to  come  into  view,  and  the  fact  that 
pressure  on  the  exposed  vessel  commands  the  pulse  in  the  temporal.^ 

Some  of  the  branches  of  the  external  carotid  have  been  tied.  The  lingual 
is  the  one  most  frequently  operated  upon,  and  mainly  on  account  of  haemor- 
rhage from  cancer  of  the  tongue.  An  incision  is  made,  ha^lng  its  centre 
opposite  the  great  comu  of  the  hyoid  bone,  and  either  horizontal  or  down- 
wards  and  forwards,  at  an  angle  of  45"^.  The  superficial  parts  and  tlie  deep 
Detscia  having  been  divided,  the  operator  seeks  for  the  ninth  nerve,  which 
runs  superficial  to  the  hyoglossus  muscle,  while  the  artery  crosses  beneath 
the  nerve  to  pass  under  that  muscle.^  One  plan  is  to  draw  the  nerve  aside 
and  tie  the  vessel  as  it  plunges  under  the  muscle ;  the  other  is  to  divide  tlie 
fibres  of  the  hyoglossus  from  the  bone  and  look  for  the  artery,  lying  parallel 
to  the  upper  border  of  the  hyoid  bone.  It  must  be  remembered  that  the 
artery  varies  in  its  origin,  and  in  its  course  external  to  the  comu  of  the  hyoid 
bone,  so  that  it  is  sometimes  very  difficult  to  find  it  in  the  first  portion  of 
its  course. 

As  to  the  other  arteries  in  the  neck  I  may  quote  the  following  directions : — 

'For  the  superior  thyroid  an  incision  is  to  be  made,  two  inches  long, 
paarallel  to  the  inner  margin  of  the  stemomastoid,  its  centre  corresponding 
to  the  great  comu  of  the  thyroid  cartilage.  This  brings  into  view  tlie 
omohyoid  muscle  and  the  sheath  enclosing  the  jugular  vein  and  common 
carotid  ;  the  fibrous  lamellsB  which  cover  the  artery  having  been  torn  away 

*  *Syst.  of  SurfT.*  3rd.  ed.  toI.  iii.  p.  130. 

'  In  a  ea<«  of  distal  ligature  a  short  time  ago,  where  the  porta  were  mnch  ehantrt^l  in 
position  by  the  growth  of  the  aneurism  up  the  neck,  I  tied  the  internal  carotid  artery  by 
mistake. 

"  M.  Guyon  quotes  twenty-four  cases  in  the  6th  vol.  of  the  '  K^m.  do  la  5m)c.  de  Chir.  dc 
Paris.*    See  also  Cripps  in  *  Med.-Chir.  Trans.'  vol.  Ixi. 

«  'Syst.  of  Surg.'  vol.  iii.  p.  131,  3rd  ed, 

»  S<jo  •  Heath's  Operative  Surgery,'  PI.  V. 
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with  a  director,  the  superior  thyroid  may  be  found  running  downwards 
between  the  main  vessels  and  the  thyroid  gland ;  or,  if  the  facial  is  the 
artery  sought  for,  it  can  be  found  by  the  same  incision,  the  search  being 
conducted  upwards  towards  the  jaw,  where  the  artery  is  found  between  the 
great  vessels  and  the  submaxillary  gland. 

'  The  inferior  thyroid  is  to  be  sought  by  an  incision  similar  to  that  for  the 
carotid  in  the  lower  part  of  the  neck.  It  is  usually  concealed  by  the  upper 
part  of  the  omohyoid  muscle.  This  muscle  must  therefore  be  depressed  or 
divided,  and  the  artery  sought  for  between  the  trachea  or  oesophagus  and  the 
trunk  of  the  carotid.  The  recurrent  nerve  and  the  descendens  noni  will  be 
endangered  in  this  operation.'  ^ 

Orbital  aneurism  is  a  rare  disease,  i.e.  pulsating  tumour  in  the  orbit  is  rare,  Orbital 
and  true  aneurism  is  still  rarer.  The  case  which  first  attracted  the  notice  of 
the  profession  was  published  by  Mr.  Travers  ^  as  one  of  aneurism  by  anasto- 
mosis, but  it  is  now  conceded  on  all  hands  that  most  of  the  cases  of  pulsating 
tumour  in  the  orbit  are  certainly  not  of  this  nature,  although  we  may  still 
admit  the  occasional  occurrence  of  aneurism  by  anastomosis  here,  distinguished 
by  its  appropriate  symptoms.'  But  the  objections  to  regarding  the  ordinary 
cases  of  pulsating  tumour  in  the  orbit  as  aneurisms  by  anastomosis  are  irre- 
sistible. Mr.  Nunneley,  in  two  most  interesting  papers  on  pulsating  tumours 
in  the  orbit,^  succeeds,  I  think,  in  proving  this  point,  since  '  aneurism  by 
anastomosis  involves  all  the  neighbouring  vessels,  arteries,  and  veins  in 
active  disease ;  aneurism  of  the  orbit  is  generally  limited  to  a  single  part,  or 
if  the  neighbouring  vessels  are  dilated  they  seem  only  enlarged  from  obstruc- 
tion >  ligature  of  the  trunk  of  a  vessel  leading  to  an  undoubted  aneurism  by 
anastomosis  is  an  extremely  unsuccessful  operation ;  in  aneurism  of  the  orbit, 
a  very  successful  one — finally,  the  cases  dissected  have  turned  out  to  be 
common  aneurism.' 

But  that  some  of  these  tumours  are  not  arterial  aneurisms  seems  clear 
enough,  from  a  tract  pubhshed  by  M.  Delens  '  recounting  two  cases  under  the 
care  of  N61aton,  in  both  of  which  the  disease  was  found  to  consist  in  a  com- 
munication between  the  internal  carotid  artery  and  the  venous  channel  in  the 
cavernous  sinus ;  and  again,  Mr.  Bowman's  case  (pubhshed  in  Streatfeild's 
*  Ophthahnic  Reports,'  April  1859)  shows  that  all  the  ordinary  symptoms  of 
what  is  called  '  orbital  aneurism  *  may  be  caused  by  coagulation  of  blood  in 
the  venous  sinus  pressing  on  the  carotid  artery  and  occasioning  protrusion  of 
the  eyeball. 

The  symptoms  of  '  orbital  aneurism '  (so-called)  are  protrusion  of  the  eye- 
ball, eversion  of  the  Hds,  loss  of  vision,  and  pulsation  ;  sometimes  in  the  form 
of  a  definite  rounded  tumour  above  the  eyeball,  sometimes  as  a  general  pul- 
sation, perceptible  throughout  the  orbit. 

In  cases  which  have  been  followed  to  their  conclusion  uninfluenced  by 
treatment  it  has  been  found  that  the  tumour  will  sometimes  subside  entirely 
without  any  permanent  mischief,®  or  in  some  cases  with  loss  of  vision,  m 

'  •  ^jtL  of  Surg.*  3rd  ed.  vol.  iii.  p.  132. 

*  *  Med.-Chir.  Trana.'  vol.  ii.    See  also  another  case,  by  Mr.  Dalrymple,  in  vol.  vi. 

*  See  Haynee  Walton,  *  Surg.  Die.  of  the  Eye,'  2nd  ed.  1861,  p.  230. 

*  *  Med.-Chir.  Trans/  vols.  xlti.  and  xlviii. 

*  'De  la  Common ieation  de  la  Carotide  interne  et  du  Sinus  Cavemeauz,'  Paris,  1870. 

'  Eriehaen, '  Science  and  Art  of  Surgery,'  vol.  ii.  p.  28.  Holmes,  '  Am.  Journ.  of  Med. 
N^;  July  1864,  p.  44. 
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consequence  of  the  long  exposure  of  the  protruded  eyeball ;  *  and  this  is  in 
itself  a  strong  presumption  against  the  presence  in  such  instances  of  arterial 
aneurism,  and  a  strong  argument  against  the  too  early  resort  to  any  serious 
surgical  operation. 

The  appearances  on  dissection  have  also  been  very  various.  In  some  cases  it 
is  said  that  an  ordinary  encysted  aneurism  of  the  ophthalmic  artery  has  been 
found,^  whether  in  the  orbit  or  in  the  sella  turcica.^  In  other  cases,  as  in 
those  reported  by  Dr.  Delens  from  N61aton*s  practice  (op.  supr.  cit.)  there  has 
been  a  communication  between  the  internal  carotid  and  the  venous  channel  of 
the  cavernous  sinus  (arteriovenous  aneurism),  and  in  these  the  pulsating 
tumour  over  the  eyeball  has  been  proved  to  have  been  formed  by  a  dilated 
and  pulsating  vein ;  in  others,  again,  nothing  beyond  a  collection  of 
bloodclot  (thrombosis)  in  the  sinus  pressing  on  the  artery  (as  in  Bowman's 
case). 

For  these  reasons  surgeons  are  now  less  quick  than  they  used  to  be  to 
resort  to  the  ligature  of  the  carotid  artery  in  such  cases.  It  is  better  at  first 
to  watch  the  case  ;  and  if  no  great  inconvenience  is  caused  by  the  disease  it 
is  very  doubtful  whether  any  treatment  is  necessary  ;  otherwise  digital  pres- 
sure on  the  carotid  artery  as  long  and  as  frequently  as  the  patient  can 
tolerate  it,  is  advisable.  If,  in  spite  of  this,  the  symptoms  are  advancing, 
the  choice  hes  between  injection  of  perchloride  of  iron  and  ligature  of  the 
carotid.^ 

Subclavian  Subclavian  aneurism  is  a  very  formidable  and  fatal  disease ;  like  all  other 
aneurism,  aneurisms  near  the  heart,  it  is  usually  fatal  if  left  to  itself,  while  surgical 
treatment  generally  only  hastens  death.  The  only  really  successful  methods 
of  treatment  in  aneurism  are  those  in  which  the  surgeon  deals,  not  with 
the  blood  or  the  contents  of  the  sac  only,  but  also  with  the  sac  itself  and 
the  tissues  which  surround  it :  by  taking  away  the  eccentric  pressure  of  the 
blood  on  the  walls  of  the  sac,  the  latter  are  allowed  to  react  on  the  contained 
blood,  and  this  is  a  powerfcd  aid  in  the  cure  of  the  disease.  On  the  other 
hand,  a  softened,  inflamed  or  ruptured  sac  is  usually  the  precursor  of  death 
when  the  tumour  is  near  the  heart.  Now,  in  aneurism  of  the  first  or  second 
part  of  the  subclavian  artery  the  ligature  can  only  be  applied  to  the  innomi- 
nate artery,  and  in  aneurism  of  the  third  part  of  the  right  subclavian  to  the 
first  part  of  the  same  vessel ;  and  both  operations  have  proved  uniformly 
fatal,  except  in  one  case,  in  which  the  innominate  and  subsequently  the 
vertebral  artery  were  tied  by  Dr.  Smyth  of  New  Orleans,  and  the  patient 
survived  after  several  severe  attacks  of  secondary  haemorrhage.  Galvano- 
puncture  may  be  tried,  but  its  effect  is  so  commonly  to  set  up  inflammation  of 
the  sac  that  it  must  always  be  doubtful  whether  it  is  not  more  dangerous 
than  abandoning  the  case  to  nature.  The  *  manipulation '  of  the  tumour 
remains  as  the  only  active  surgical  measure;  and  this,  though  perfectly 
justifiable,  and  indeed  indicated,  when  the  sac  contains  a  good  deal  of  clot 
in  one  part,  but  is  growing  in  another,  must  be  allowed  to  be  a  desperate 
measure.    In  cases  which  are  not  growing  perhaps  gentle  direct  pressure  may 

1  France,  *  Guy's  Hoep.  Beporfas/  Ser.  iii.  vol.  i.  p.  58,  1865. 

*  Guthrie's  case,  quoted  by  Nunneley. 

*  Nunneloy,  •  Med.-Chir.  Trans/  vol.  xlviii.  p.  29. 

*  The  whole  question  of  the  pathology  and  treatment  of  pulsating  tumouni  in  the  orbit 
has  been  elaborately  discussed  by  Hr.  Eivington  in  a  paper  which  will  be  found  in  '  Med. 
Cl»ir,  Trans.'  vol.  Iviii. 
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graduaUy  effect  a  cure.^  In  some  oases,  where  aneurism  affects  the  end  of  the 
subclavian,  and  the  artery  rises  high  in  the  neck,  it  may  be  possible  to  make 
compression,  either  digital  or  instrumental,  on  the  artery  above,  as  in  Mr. 
Poland's  case.^  If  there  is  gangrene,  or  a  threatening  of  gangrene,  ampu- 
tation at  the  shoulder-joint  is  indicated.  The  great  branches  of  the  sub- 
clavian having  been  removed,  the  aneurism  may  cease  to  grow.  *  This  opera- 
tion has  been  performed  four  times,  by  Mr.  Spence,  Mr.  Holden,  Mr. 
H.  Smith,  and  Mr.  Heath.^  All  that  can  be  said  about  it  is  that  in  Mr. 
Spenc6*8  case  the  patient  was  thought  to  have  been  benefited  by  the  operation, 
but  that  in  none  of  the  others  did  it  do  any  good.  In  Mr.  Spence's  case, 
however,  the  limb  was  threatened  with  gangrene,  and  there  the  operation  is 
no  doubt  justifiable.  In  any  other  circumstances,  it  seems  (to  say  the  best 
of  it)  highly  dubious  '  {*  Syst.  of  Surg.'). 

When  the  surgeon  has  made  up  his  mind  to  risk  the  ligature  of  the  innomi-   Ligature  of 
Date  artery,  or  of  the  first  part  of  the  right  subclavian,*  his  best  plan  is  to  ^-Jji^^ 
obtain  free  space  externally  by  a  V-^^^P^^  incision  made  along  the  inner  first  part  of 
margin  of  the  stemomastoid  and  the  upper  border  of  the  clavicle.     The   JubcY^an. 
stemomastoid  having  been  cut  away  freely  from  the  clavicle,  is  turned  aside, 
and  the  sternohyoid  and  sternothyroid  divided.     Now  the  carotid  sheath  is 
fiiirly  exposed.     If  the  innominate  is  to  be  secured  the  surgeon  follows  the 
carotid  down  to  its  bifurcation  and  passes  his  finger  into  the  thorax  along  the 
artery,  which  is  now  the  innominate.     This  manoeuvre  may  be  somewhat 
&cihtated  by  drawing  the  head  strongly  backwards.     The  needle  must  then 
be  passed  around  the  vessel  from  without  inwards,  as  low  down — i.e.  as  near 
the  aorta — as  can  be  reached,  great  care  being  exercised  to  avoid  puncturing 
or  contusing  the  right  innominate  vein.    A  needle  with  a  sharper  curve  than 
ordinary  maybe  employed,  or  some  special  contrivance  provided  with  a  catch 
for  drawing  up  the  ligature.^ 

If  the  surgeon  intends  to  tie  the  first  part  of  the  right  subclavian,  this  can 
only  be  done  just  external  to  the  point  where  the  pneumogastric  nerve 
crosses  it.  On  the  right  side  a  triangular  interspace  is  left  between  the 
cftTotid  artery  and  the  jugular  vein,  and  here  the  nerve  is  seen  crossing  the 
artery.  As  the  recurrent  laryngeal  runs  inwards  round  the  vessel,  and  as  the 
phrenic  nerve  crosses  the  artery  close  to  its  termination,  neither  of  these 
important  nerves  will  probably  be  injured ;  but  sympathetic  filaments  must 
ahnost  necessarily  be  interfered  with,  while  the  proximity  of  the  large  branches 
of  the  artery  almost  necessitates  secondary  hssmorrhage  (of  which  the  great 
majority  of  those  operated  on  have  died) ;  and  the  risk  of  wounding  the  large 
veins  or  the  pleura  has  also  to  be  considered.  This  operation  has  never,  as 
yet,  been  successful. 

*  A  ease  under  Mr.  Corner's  care  is  related  by  Mr.  Poland  (op.  infr.  cit.)  as  one  of  core 
bj  direct  premire ;  where,  however,  it  seems  to  me  that  the  recovery  was  spontaneous.  In  a 
eass  under  my  own  care  the  patient  recovered  under  direct  pressure. 

»  •  Med.-Chir.  Trans.'  vol.  lii.  p.  277. 

■  See  a  paper  by  Mr.  Heath,  '  Med.-Chir.  Trans.'  vol.  Ixiii.  p.  66. 

*  Hie  left  subclavian  has  been  tied  in  its  first  part  behind  the  apex  of  the  left  lung  by 
I>r.  J.  K.  Bodgers  of  New  York,  but  the  operation  is  so  difficult  that  most  surgical  writers 
hftre  spoken  of  it  as  impracticable ;  and  it  is  known  that  Sir  A.  Cooper,  having  attempted  it, 
VM  obliged  to  deslfit,  believing  that  he  had  injured  the  thoracic  duct.  It  is  hardly  worth 
while  to  spend  time  in  describing  an  operation  which  will  probably  not  be  repeated. 

'  The  last  caie  of  ligature  of  the  innominate  artery  was  under  the  care  of  Mr.  Thomson 
of  Dublin.  It  was  published  in  the  '  Brit.  Med.  Joum.'  Oct.  14,  1882.  The  reader  will  there 
fiod  a  foil  aeoount  of  the  case  and  operation  and  a  summary  of  all  the  recorded  cases.  They 
sn  19  in  nmnber— 16  for  aneurism  and  3  for  secondary  hemorrhage.  All  proved  fatal, 
«i«pi  Dr.  Smyth's. 
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ANEURISM. 
-ILiry  ULenri^m  is  a  more  common  affection  than  subclavian,  the  free 


zicv-^zufiir  :f  ihe  joint,  near  which  the  artery  passes,  rendering  it  liable  to 
iiLn^r  lr-:^rie'5.  tiiocijh  in  a  less  degree  than  the  popliteal,  which  is  exposed 
:o  uiT^iry  ±":ni  a  fimilar  cause ;  so  that  these  aneurisms  are  frequently  found 
ro  xZ..^  -vzi:iL  sprains  and  contusions.  Total  rupture  of  the  axillary  artery 
Iiik?   j^n  known  to  be  produced  by  the  efforts  to  reduce  a  dislocation  of  the 


ahciiiiitfr-^riiis.' 


Tliere  is  ns^iallv  Httle  or  no  difficulty  in  the  diagnosis,  but  the  treatment 
is  ^iilj  ro«:  frti^-itntly  unsuccessful.  Three  principal  measures  have  to  be  oon- 
<adbr*r4l :  I.  Tlie  ILrature  of  the  subclavian  artery  was  long  the  only  resource 
in  tiiis  frjrm  of  aneurism,  and  it  still  remains  the  most  easy  of  application ; 
buc  ic  is  dccLCcfol  whether  it  is  the  safest,  since  the  mortality  has  been  very 
unrv^i^  ±  Mr.  Svme  '  speaks  strongly  in  favour  of  the  old  operation ;  and  in 
catse^  of  mrnire  of  the  axillary  artery,  where  no  sac  has  formed,  this  is  no 
Jciijc  tile  b€st  course  to  pursue.  The  subclavian  artery  must  be  commanded 
bj  uie  lii^^rs  of  an  assistant,  for  which  purpose  an  incision  may  be  made 
ji  lie  a:>U2kl  situation  for  the  ligature  of  that  vessel,  and  the  artery  be  held 
imily  juniiii5t  the  rib.  Then  Uie  blood-tumour  is  to  be  opened  in  its  whole 
e!L:e:i:.  :Le  clots  removed,  and  both  ends  of  the  lacerated  vessel  tied.  The 
i8i:i:e  cccr^e  may  very  properly  be  followed  in  a  traumatic  aneurism,  par- 
::c.i.:irlT  if  the  tumour  has  so  far  elevated  the  clavicle  as  to  make  the  opera- 
ucr.  .'£ :}  iug  the  subclavian  difficult  and  dangerous  ;  but,  as  I  have  shown  in 
a:'ocl  cr  riace,  the  relations  of  the  sac  to  the  artery  and  to  the  nerves  of  the 
^i*.  vj:5  arv  very  variable,  and  the  surgeon  may  easily  meet  with  very  great 
d'  *^oa't:es.  8.  Compression  has  been  successfuUy  applied  to  the  third  part 
ct  :>.e  5it:lvla\iau  artery ;  •  and  though  the  difficulty  of  doing  this  is  in  some 
ca;>^$  :^^  ^at  as  to  make  it  wellnigh  impossible  for  the  siu*geon  to  do  it,  or  for 
: 'c  iv*:i<iu:  to  endiune  it,  yet  in  others  it  will  be  found  quite  easy.  These  dif- 
^  rv:xvs  depend,  of  course,  on  the  varying  height  to  which  the  artery  risea  in 
i>e  tivck.  the  var}*ing  level  at  which  the  clavicle  is  found,*  and  the  varying 
:I:  ck*t«.S{;  of  tire  neck.  In  any  case  in  which  it  seems  at  all  feasible  to  make 
^,^,....«.^«^^>^^  and  where  the  rapid  growth  of  the  tumour  does  not  contra- 

V  vlxatc  ::ie  attempt,  I  think  the  surgeon  is  bound  to  try  this  method  of  treat- 

V  v: :  N:ore  rvei^^rting  to  the  ligature.     Coles's  compressor,  an  apparatus 
vvr  <t"uvt^xl  tv>r  the  purpose,  or  the  finger,  may  be  used,  according  to  the  depth 

s^  /.*e  >esseU 

I  ^v'  ^ulvlaNnan  artery  may  be  tied  in  the  third  part  of  its  course  imder 
;^{*>-\ir>  cirvuLustauces  with  no  great  difficulty,  though  in  complicated  cases 
^  >*  oivrHtivuis  ar^  more  embarrassing.  The  patient's  head  is  to  be  turned  to 
v  .^5  tw::c  side — the  affected  shoulder  is  drawn  downwards  by  an  assistant  as 
:t%.'  .ts  U'c^l  K\  The  operator  draws  the  skin  of  the  neck  down  over  the  chest 
^-  ^  -/ V  r^^'vrs  of  his  left  hand,  and  makes  an  incision  on  to  the  clavicle 
i  V :  ;  ',s  iitiddle  third.  The  skin  is  then  released,  and  the  incision  lies  about  a 
•»  <^:  >i  br\v*vUh  aK>ve  the  bone.  In  this  way  the  surgeon  avoids  all  risk  of 
%  vN. '  vv  •  ■: !  *  .V  e  vterual  jugular  vein  as  it  dips  under  the  clavicle.  This  vein  is 
NX  \<  A  :*'^xl  *iKl  drawn  aside;  or.  if  there  is  any  difficulty  in  getting  it  out  of 

'  Sv  v\ '«  hUt.  -I  •  51.  Btoholomeir's  Hospital  Beporte/  yoL  ii.  p.  96. 
•    X  V   V  ^  *   I'^n-.^'  ii\>l.  xUii.  p.  137. 

*   _.  .wv.  Sis  :::,  l^:5k^445. 

«  *     , .,%   s.  «v:>  !k  «b*'<  to  Qotico  that  some  surgeonfi  believe  with  Mr.  Spenoe  that  the 
<  V  .V  \  t'v;>>^l  up  pa^Telj  bj  the  size  of  the  tumoxir  in  the  axilla,  but  that 
^  ^  ^.^  \  l^\  ivr^At'*'  v4iieflT,  an  actiTe  one,  due  to  irritation  of  the  nerres  causing 


»v.t  jcisi  iraw  the  seapula  and  claTicle  npwards. 
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the  way,  it  is  divided  between  two  ligatures.  The  deep  fascia  is  now  opened 
to  the  extent  of  the  skin-wound,  and  the  cellular  tissue  of  the  subclavian  tri- 
angle scratched  through  with  the  point  of  the  director  till  the  margin  of  the 
scalenus  anticus  muscle  is  plainly  seen.  In  doing  this  the  omohyoid  muscle 
may  be  exposed,  and  possibly  the  transversalis  colli  artery  may  be  met  with. 
The  sorgeon  now  traces  the  scalenus  anticus  muscle  down  to  its  insertion  into 
the  first  rib,  and  he  will  then  find  the  artery  lying  close  beneath  his  finger, 
emerging  from  behind  the  muscle,  immediately  behind  the  scalene  tubercle. 
The  nervous  cord  formed  by  the  eighth  cervical  and  first  dorsal  nerves  lies 

close  above  and  behind  the  artery, 
and  great  care  must  be  taken  not  to 
mistake  it  for  the  vessel,  which  may 
easily  be  done,  if  from  any  cause  the 
pulsation  is  not  plainly  perceptible 
in  the  artery,  or  the  parts  cannot 
be  brought  into  view.  The  needle  is 
passed  around  the  vessel  either  from 
above  or  below,  as  is  most  conve- 
nient, and  when  this  has  been  done 
it  should  be  carefully  ascertained, 
first,  that  only  one  structure  is  em- 
braced by  the  needle,  and,  secondly, 
that  pressure  on  that  structure  com- 
mands the  pulsation. 

Sometimes  when  the  aneurism 
extends  too  far  up  the  vessel  to 
allow  of  the  third  part  of  the  artery 
being  safely  tied,  the  second  part 
has  been  secured.  The  operation 
is  essentially  the  same,  only  a  freer 
incision  is  desirable,  which  is  ob- 
tained by  notching  the  inner  end 
of  the  skin-cut  upwards,  and  by 
dividing  the  fibres  of  the  stemo- 
mastoid  as  far  as  may  be  necessary 
'"iJSiJi^^tt^i^^iJ^'^'StSi  ^L:^i  to  bring  the  scalenus  anticus  into 
%"^!:^^«.'flb?2:^S?VuS;.?^tS!^  ^ew.    when  this  has  been  done 

tDUKle  wonld  alao  probably  be  seen  In  thU  situation.  ^J^g   fibres  of   that   mUSCle  are  tO  be 
Devper  down  is  woen  the  Bcaleniis  anticus  muscle  goinff 

into  the  flni  rib,  and  the  artery  emerging  from  behind  divided   tranSVerSCly   On  a  director, 
it,  with  the  nerres  of  the  brachial  plexus  abore  and        ...       ..  .,•■  .  -3    • 

behind  the  reMcl.    Above  theM  is  seen  the  posterior  With  all  pOSSlDle   Care,  10   aVOld   m- 

betly  of  the  omohToid.  The  outer  angle  of  the  incision  •      •_     xi.^  ^i :«  «.^«^^    ^^;i   iU.-.» 

icaebes  to  tb>eti»peiiiis  muscle.  jurmg  the  phremc  nerve,  and  thus 

the  artery  is  exposed.  The  surgeon 
nost  remember  that  on  the  right  side  the  superior  intercostal  usually  comes  off 
from  this  part  of  the  artery,  so  that  it  is  very  undesirable  to  tie  the  second  part 
of  the  right  artery ;  but  if  circumstances  have  rendered  it  inevitable  he  should 
try  and  inclade  the  branch  also  in  the  ligature.  The  greatest  care  should  be 
taken  not  to  wound  the  pleura,  which  lies  close  below. 

Ligature  of  the  subclavian  artery  is  a  very  formidable  operation,  about  45 
per  cent,  of  the  cases  operated  on  having  proved  fatal.' 


'  *0f  94  eases  vhere  this  artery  has  been  tied  for  aneurism  in  the  axilla  61  have  re- 
corered  and  43  hare  died.'— *  Lancet,'  Sept.  27,  1873,  p.  444. 
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consequence  of  the  long  exposure  of  the  protruded  eyehall ;  *  and  this  is  in 
itself  a  strong  presumption  against  the  presence  in  such  instances  of  arterial 
aneurism,  and  a  strong  argument  against  the  too  early  resort  to  any  serious 
surgical  operation. 

The  appearances  on  dissection  have  also  heen  very  various.  In  some  cases  it 
is  said  that  an  ordinary  encysted  aneurism  of  the  ophthalmic  artery  has  hcen 
found,^  whether  in  the  orbit  or  in  the  sella  turcica.^  In  other  cases,  as  in 
those  reported  by  Dr.  Delens  from  N^laton*s  practice  (op.  supr.  cit.)  there  has 
been  a  communication  between  the  internal  carotid  and  the  venous  channel  of 
the  cavernous  sinus  (arteriovenous  aneurism),  and  in  these  the  pulsating 
tumour  over  the  eyeball  has  been  proved  to  have  been  formed  by  a  dilatod 
and  pulsating  vein ;  in  others,  again,  nothing  beyond  a  collection  of 
bloodclot  (thrombosis)  in  the  sinus  pressing  on  the  artery  (as  in  Bowman *s 
case). 

For  these  reasons  surgeons  are  now  less  quick  than  they  used  to  be  to 
resort  to  the  ligature  of  the  carotid  artery  in  such  cases.  It  is  better  at  first 
to  watch  the  case ;  and  if  no  great  inconvenience  is  caused  by  the  disease  it 
is  very  doubtful  whether  any  treatment  is  necessary  ;  otherwise  digital  pres- 
sure on  the  carotid  artery  as  long  and  as  frequently  as  the  patient  can 
tolerate  it,  is  advisable.  If,  in  spite  of  this,  the  symptoms  are  advancing, 
the  choice  lies  between  injection  of  perchloride  of  iron  and  ligature  of  the 
carotid.^ 

Sabciavian  Subclavian  aneurism  is  a  very  formidable  and  fatal  disease ;  like  all  otlier 
aneurism,  aneurisms  near  the  heart,  it  is  usually  fatal  if  left  to  itself,  while  surgical 
treatment  generally  only  hastens  death.  The  only  really  successful  methods 
of  treatment  in  aneurism  are  those  in  which  the  surgeon  deals,  not  with 
the  blood  or  the  contents  of  the  sac  only,  but  also  with  the  sac  itself  and 
the  tissues  which  surround  it :  by  taking  away  the  eccentric  pressure  of  the 
blood  on  the  walls  of  the  sac,  the  latter  are  allowed  to  react  on  the  contained 
blood,  and  this  is  a  powerful  aid  in  the  cure  of  the  disease.  On  the  other 
hand,  a  softened,  inflamed  or  ruptured  sac  is  usually  the  precursor  of  death 
when  the  tumour  is  near  the  heart.  Now,  in  aneurism  of  the  first  or  second 
part  of  the  subclavian  artery  the  ligature  can  only  be  applied  to  the  innomi- 
nate artery,  and  in  aneurism  of  the  third  part  of  the  right  subclavian  to  the 
first  part  of  the  same  vessel ;  and  both  operations  have  proved  uniformly 
fatal,  except  in  one  case,  in  which  the  innominate  and  subsequently  the 
vertebral  artery  were  tied  by  Dr.  Smyth  of  New  Orleans,  and  the  patient 
survived  after  several  severe  attacks  of  secondary  haemorrhage.  Galvano- 
puncture  may  be  tried,  but  its  effect  is  so  commonly  to  set  up  inflammation  of 
the  sac  that  it  must  always  be  doubtful  whether  it  is  not  more  dangerous 
than  abandoning  the  case  to  nature.  The  *  manipulation  *  of  the  tuu)our 
remains  as  the  only  active  surgical  measure;  and  this,  though  perfectly 
justifiable,  and  indeed  indicated,  when  the  sac  contains  a  good  deal  of  clot 
in  one  part,  but  is  growing  in  another,  must  be  allowed  to  be  a  desperate 
measure.    In  cases  which  are  not  growing  perhaps  gentle  direct  pressure  may 

'  France,  '  Guy's  Hoep.  Reports/  Ser.  iii.  yoL  i.  p.  58,  1856. 
'  Guthrie's  case,  quoted  by  Nunneley. 

•  Nunneley,  'Med.-Chir.  Trans.' vol.  xlviii.  p.  29. 

*  The  whole  question  of  the  pathology  and  treatment  of  pulsating  tmnoun  in  the  orhit 
has  been  elaborately  discussed  by  Mr.  Kivington  in  a  paper  which  will  be  found  in  *  Med. 
Chir.  Trans.'  vol.  Iviii. 
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Far  more  commonlj  the  artery  is  tied  just  above  the  wrist,  between  the 
tendon  of  the  flexor  carpi  ulnaris  and  the  ulnar  tendon  of  the  flexor  sublimis 
digiiorum.  It  is  covered  here,  not  only  by  the  common  deep  fascia,  but  also 
by  a  special  and  strong  though  thin  aponeurosis.  This  having  been  divided, 
the  artery  will  be  found  between  its  veins,  and  with  the  nerve  on  the  inner 
side. 

Similarly  the  radial  may  be  tied  in  the  upper  third  of  its  course,  but  this  ^^^^^'^ 
is  rarely  necessary.    It  involves,  however,  no  division  of  the  muscles.    An 
incision  being  made  along  the  belly  of  the  supinator  longus,  the  artery  and 
vens  comites  come  into  view  between  that  muscle  and  the  pronator  teres. 
The  nerve  is  not  here  in  contact  with  the  vessels. 

The  common  situation,  however,  for  the  ligature  of  the  radial  also  is  just 
above  the  wrist,  where  it  may  easily  be  found  by  dividing  tl^e  deep  fascia 
along  the  inner  border  of  the  flexor  carpi  radialis  between  that  tendon  and 


Tk.  m.  Ligature  of  the  nlnar  and  radial  arteries.  The  apper  flgnie  illustntes  the  ligature  of  the  nlnar. 
The  opper  double  book  dxmwi  aside  the  tissues,  exposing  the  tendon  of  the  Fl.  carpi  ulnaxia.  The  lower 
exposes  the  ulnar  tendon  of  the  FL  snbl.  digitorum.  The  artery  is  seen  with  its  nerre  on  the  ulnar  side, 
Mill  the  TenjB  oomitcs  on  either  side  of  it. 

Tltf  lower  flgnre  iUustrates  the  ligature  of  the  radial.  The  lower  double  hook  exposes  the  tendon  of  the 
rapiaator  longoa,  the  upper  that  of  the  FL  carpi  radialis.  Between  them  is  seen  the  artery,  baring  its  yenje 
comites  on  the  two  sIdM.    Mem. — In  practice  there  is  no  necessity  for  exposing  the  tendons  in  this  way. 

the  supinator  longus.  When  the  fascia  is  freely  divided  the  artery  and  its 
veins  come  into  view.  Here  also  the  nerve  is  not  in  contact  with  the 
vessels. 

Abdominal  aneurism  affects  either  the  abdominal  aorta  or  one  of  the  Abdomiiua 
nnaller  arteries.  Its  diagnosis  is  not  always  easy.  In  the  first  place,  the  "^^  '^' 
abdominal  aorta  itself  sometimes  pulsates  so  powerfully  as  to  simulate 
anenrism,  when  no  aneurism  exists.  This  is  most  common  in  young  women, 
and  is  sometimes  called  '  hysterical  pulsation,'  but  is  also  not  unusual  in 
nervous  men  of  relaxed  fibre.  It  may  be  known  firom  aneurism  by  the 
absence  of  any  true  aneurismal  bruit  (though  some  sound  can  often  be  elicited 
bj  pressure  with  the  stethoscope,  and  sometimes  in  the  vein  as  well  as  the 
artery),  by  the  fact  that  the  pulsation  can  be  stopped  by  firm  pressure  with  a 
»ngle  finger,  if  the  patient  can  tolerate  it ;  and  above  all,  by  watching  the  case, 
when  it  will  be  seen  to  remain  in  the  same  condition  for  an  indefinite  period. 
Af^n,  cancer  connected  with  the  bones  of  the  spine  or  pelvis,  and  sometimes 
cancer  of  the  lumbar  glands  or  even  of  the  kidney,  may  pulsate,  and  thus 
nmolate  aneurism — as  to  which  the  reader  must  be  referred  to  what  has  been 
said  above  (page  688).*  And,  on  the  other  hand,  abdominal  aneurisms  some- 
times do  not  pulsate,  and  then  their  diagnosis  becomes  exceedingly  obscure. 

When  the  diagnosis  of  aneurism  is  established  it  is  not  always  easy  to 
specify  the  artery  affected  ;  but  this  is  perhaps  of  minor  importance.  Aneu- 
nsm  of  the  abdominal  aorta  produces  pain  in  the  back  from  pressure  on  the 
spine,  weakness  and  pain  in  motion  from  the  same  cause,  loss  of  nutrition, 

>  Alio  to  a  paper  in  '  St  Oeorge's  Hospital  Beports,'  vol.  vil  p.  173. 
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Axillary  aneurism  is  a  more  common  affection  than  subclAvian,  the  free 
movement  of  the  joint,  near  "which  the  artery  passes,  rendering  it  liable  to 
shght  injuries,  though  in  a  less  degree  than  the  popliteal,  which  is  exposed 
to  injury  from  a  similar  cause ;  so  that  these  aneurisms  are  frequently  found 
to  follow  upon  sprains  and  contusions.  Total  rupture  of  the  axillary  artery 
has  been  known  to  be  produced  by  the  efforts  to  reduce  a  dislocation  of  the 
shoulder-joint.^ 

There  is  usually  little  or  no  difficulty  in  the  diagnosis,  but  the  treatment 
is  only  too  frequently  unsuccessful.  Three  principal  measures  have  to  be  con- 
sidered  :  1,  The  ligature  of  the  subclavian  artery  was  long  the  only  resource 
in  this  form  of  aneurism,  and  it  still  remains  the  most  easy  of  application ; 
but  it  is  doubtful  whether  it  is  the  safest,  since  the  mortality  has  been  very 
great.  2.  Mr.  Syme  ^  speaks  strongly  in  favour  of  the  old  operation ;  and  in 
cases  of  rupture  of  the  axillary  artery,  where  no  sac  has  formed,  this  is  no 
doubt  the  best  course  to  pursue.  The  subclavian  artery  must  be  commanded 
by  the  fingers  of  an  assistant,  for  which  purpose  an  incision  may  be  made 
in  the  usual  situation  for  the  ligature  of  that  vessel,  and  the  artery  be  held 
firmly  against  the  rib.  Then  the  blood-tumour  is  to  be  opened  in  its  whole 
extent,  the  clots  removed,  and  both  ends  of  the  lacerated  vessel  tied.  The 
same  course  may  very  properly  be  followed  in  a  traumatic  aneurism,  par- 
ticularly if  the  tumour  has  so  far  elevated  the  clavicle  as  to  make  the  opera- 
tion of  tying  the  subclavian  difficult  and  dangerous  ;  but,  as  I  have  shown  in 
another  place,  the  relations  of  the  sac  to  the  artery  and  to  the  nerves  of  the 
plexus  are  very  variable,  and  the  surgeon  may  easily  meet  with  very  great 
difficulties.  8.  Compression  has  been  successfully  applied  to  the  third  part 
of  the  subclavian  artery ; '  and  though  the  difficulty  of  doing  this  is  in  some 
cases  so  great  as  to  make  it  wellnigh  impossible  for  the  surgeon  to  do  it,  or  for 
the  patient  to  endure  it,  yet  in  others  it  will  be  found  quite  easy.  These  dif- 
ferences depend,  of  course,  on  the  varying  height  to  which  the  artery  rises  in 
the  neck,  the  varying  level  at  which  the  clavicle  is  found,^  and  the  varying 
thickness  of  the  neck.  In  any  case  in  which  it  seems  at  all  feasible  to  make 
compression,  and  where  the  rapid  growth  of  the  tumour  does  not  contra- 
indicate  the  attempt,  I  think  the  surgeon  is  bound  to  try  this  method  of  treat- 
ment before  resorting  to  the  ligature.  Coles's  compressor,  an  apparatus 
constructed  for  the  purpose,  or  the  finger,  may  be  used,  according  to  the  depth 
of  the  vessel. 

The  subclavian  artery  may  be  tied  in  the  third  part  of  its  course  under 
ordinary  circumstances  with  no  great  difficulty,  though  in  complicated  cases 
few  operations  are  more  embarrassing.  The  patient^s  head  is  to  be  turned  to 
the  opposite  side — the  affected  shoulder  is  drawn  downwards  by  an  assistant  as 
far  as  possible.  The  operator  draws  the  skin  of  the  neck  down  over  the  chest 
with  the  fingers  of  his  left  hand,  and  makes  an  incision  on  to  the  clavicle 
along  its  middle  third.  The  skin  is  then  released,  and  the  incision  lies  about  a 
finger's  breadth  above  the  bone.  In  this  way  the  surgeon  avoids  all  risk  of 
wounding  the  external  jugular  vein  as  it  dips  under  the  clavicle.  This  vein  is 
next  defined  and  drawn  aside;  or,  if  there  is  any  difficulty  in  getting  it  out  of 

'  Soe  Callender,  in  '  St.  Bartholomew's  Hoepital  Reports/  voL  ii.  p.  96. 

•  *Med.-Chir.  Trans.'  toI.  xliii.  p.  137. 

•  'Lancet,'  Sept.  27,  1873,  p.  445. 

•  It  may  be  worth  while  to  notice  that  some  surgeons  believe  with  Hr.  Speoce  that  th« 
clavicle  i^  not  merely  piLshod  up  pasnively  by  the  size  of  the  tumour  in  the  axilla,  but  that 
it«  elevation  is  also,  and  perhaps  chiefly,  an  active  one,  due  to  irritation  of  the  nerves  causing 
the  muscles  to  contract  and  draw  the  scapula  and  clavicle  upwards. 
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Whether  the  abdominal  aorta  should  ever  again  be  tied  is  a  matter  of  Ligature 
opinion.    My  own  is  that,  as  the  operation  has  been  practised  at  least  eight  abdominal 
times,  and  never  with  success,  the  patient  has  a  better  prospect  from  rest  and  aorta  and 
medical  treatment;  but  the  operation  on  the  common  iliac  is  undoubtedly  ^ries/*^ 
justifiable.    There  are  two  different  ways  of  performing  it.    In  one  of  these 
— Sir  P.  Grampton's  method' — the  artery  is  sought  from  behind  by  an  incision 
made  '  from  the  end  of  the  last  rib  obliquely  forwards  and  downwards  to  the 
crista  ilii,  and  then  curved  forwards  above  and  parallel  to  the  crest  of  the 
ilium,  terminating  at  the  anterior  superio    spine.    The  muscles  and  fascia 
transversalis  were  cut  through  at  the  bottom  of  the  incision  til  the  subperi- 
toneal interval  was  reached,  and  then — the  peritoneum  being  held  back  by 
the  front  of  the  finger — a  probe-pointed  bistoury  was  run  along  the  back  of 
the  finger,  and  so,  by  repeated  strokes  of  the  bistoury,  the  muscles  were 
divided  to  the  extent  of  the  external  wound.     Sufficient  room  was  obtained 
to  pass  in  the  whole  hand  and  raise  the  peritoneum  and  intestines  from  the 
fascia  iUaca.     The  parts  were  then  plainly  visible,  and  the  vessel  easily 
secured.' 

The  other  method  of  securing  the  common  iUac  artery  is  from  the  front, 
and  this  operation  is  essentiaJy  the  same,  whether  the  operator  wishes  to 
secure  the  aorta,  the  common,  the  internal,  or  the  upper  part  of  the  external 
iliac  artery.  An  incision  is  made  through  the  abdominal  parietes,  the  extent 
of  which  varies  according  to  the  height  which  the  operator  wishes  to  attain. 
It  commences  below,  just  external  to  the  internal  abdominal  ring,  runs  out- 
wards somewhat  parallel  to  Poupart*s  Hgament,  and  then  curves  inwards 
towards  the  umbilicus.  If  the  common  iliac  or  the  aorta  is  to  be  tied  the 
incision  should  not  be  less  than  six  inches  in  length.  The  three  abdominal 
mnscles  having  been  divided,  and  the  fascia  transversalis  incised  along  the 
whole  extent  of  the  wound,  the  peritoneum,  containing  the  intestines,  is  to  be 
gently  separated  from  the  abdomiaai  wall  until  the  Uiac  vessels  are  found. 
They  must  then  be  traced  upwards  as  far  as  necessary,  their  relations  being 
attentively  borne  in  mind.  If  the  aorta  is  to  be  secured,  the  main  point  is  to 
separate  it  from  the  cellular  tissue  which  forms  its  sheath,  and  from  the  vena 
cava,  without  any  injury  to  the  latter  or  to  the  parts  in  front,  in  which  the  great 
lymphatic  vessels  and  the  commencement  of  the  receptaculum  chyli  might 
be  wounded.  The  right  common  ihac  artery  is  in  relation  with  three  veins — 
the  vena  cava  hes  on  the  right  side  of  its  upper  part,  the  right  common  iliac 
rein  on  its  right  side  below,  and  th^  left  common  iliac  crosses  behind  it  to 
join  its  fellow  of  the  opposite  side.  The  left  common  iliac  vein  lies  behind  and 
internal  to  its  artery.  The  ureter  crosses  over  the  bifurcation  of  the  coromon 
iliac,  or  the  upper  part  of  the  external  iliac  artery,  and  the  spermatic  vessels 
pursue  their  course  upwards  in  front  of  the  external  iliac  artery ;  but  both 
theee  structures  are  generally  so  adherent  to  the  peritoneum  that  in  raising 
that  membrane  the  surgeon  pushes  them  away  from  the  artery.  The  external 
iliac  vein  lies  on  the  inner  side  of  the  artery,  inclining  on  the  left  side  more 
to  its  deep  surface,  and  in  tying  the  external  iliac  thegenitocrural  nerve,  which 
nms  down  on  its  surface,  should  be  looked  for  and  avoided.  In  tying  the 
lower  end  of  the  external  iliac  artery  less  extensive  incisions  are  required. 
Mr.  Abemethy,  in  his  original  operation  (the  first  in  which  this  artery  was 
tied),*  made  the  incision  upwards  and  inwards  from  the  centre  of  Poupart*s 

»  •  3f0d.-Chir.  Tmns.'  toI.  xvi.  p.  102. 

*  See  s  leetnre  in  the  *  Lancet/  Aug.  29,  1874,  for  a  sumiHAry  account  of  the  early  opera- 
tioBf  on  this  artery. 
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Spontaneous  aneurisms  below  the  axilla  are  extremely  rare,  though  they 
are  not  unknown  even  in  arteries  so  small  as  those  of  the  hand ;  but  I  do  not 
think  it  would  answer  any  good  purpose  to  speak  in  detail  here  of  such  rare 
cases.  The  main  point  to  remember  is,  that  spontaneous  aneurism  of  these 
small  vessels  is  very  commonly  associated  with  disease  of  the  heart  or  general 
arterial  degeneration,  and  ought  not  to  be  too  actively  treated. 

The  arteries  of  the  upper  extremity  are,  however,  usually  tied  for  wound, 
either  at  the  part  wounded,  or,  in  the  case  of  wounds  of  the  palm,  at  a  higher 
spot. 

The  axillary  is  very  rarely  tied  in  the  present  day  as  a  formal  operation. 
In  the  dissecting-room  it  may  be  reached  in  any  part  of  its  course  either  by  a 
free  division  of  the  pectoraUs  major  (the  precise  line  for  which  matters  little, 
but  which  is  generally  effected  by  an  incision  convex  inwards  from  the  coracoid 
process  to  the  edge  of  the  anterior  flap  of  the  axilla),  or  the  first  part  of  the 
artery  may  be  exposed  by  cutting  asunder  the  clavicular  and  sternal  portions 
of  the  pectoralis  major  and  drawing  them  away  from  each  other  with  strong 
double  hooks,  without  dividing  any  muscular  fibres.  In  the  Hving  subject, 
however,  it  would  be  much  better  to  follow  Guthrie's  advice,  by  cutting  freely 
through  the  anterior  flap  of  the  axilla  and  tracing  the  artery  upwards  to  the 
point  where  the  ligature  is  to  be  appUed.  The  vein  lies  to  the  front  and  inner 
side  of  the  artery,  and  the  varying  position  of  the  median  nerve  must  be 
recollected. 

The  brachial  is  generally  tied  about  its  centre  by  an  incision  along  the 
edge  of  the  biceps,  or,  if  that  edge  cannot  be  seen,  in  a  line  drawn  from  the 
middle  point  between  the  flaps  of  the 
axilla  above  to  the  middle  of  the  bend 
of  the  elbow  below.  Possibly  the  basilic 
vein  or  the  internal  cutaneous  nerve  or 
even  the  ulnar  nerve  may  be  seen  in 
the  first  incision,  and  if  so,  should  be 
avoided.  The  deep  fascia  being  opened 
the  edge  of  the  biceps  will  be  exposed, 

and    if    the    muscle   is    large   is    to   be    Fio.  26O.  Ligature  of  the  brachial  arter}-.  Tbeed«« 

■J      .J  rj^-t  .1  J*  of  the  bleeps  l«  seen.  The  median  nem»  U  »h«»«Ti 

drawn  aside.       inen  tne  median  nerve         in  front  of  the  artery.    Thero  an  TenecomlteK 

generaUy  comes  into  ^'iew.'  and  must  °a:'iSS'.:;!2U*'lJl' :^;?hl'3ict:,i":.Sr 
be  gently  displaced,  and  the  artery  ^5teS:S!r«pSS[1i.''2.*^,S^Sr'"~  "* 
picked  up  between  its  vensB  comites. 

When  the  nerve  crosses  behind  the  artery  the  vessels  will,  of  course,  come  into 
view  at  once. 

The  ulnar  may  be  tied  at  the  upper  part  of  the  forearm,  but  this  is  very 
rarely  necessary.  Here  it  lies  under  the  mass  of  muscles  which  arise  from  the 
inner  condyle  (except  the  flexor  carpi  ulnaris),  and  is  crossed  by  the  median 
nerve.  The  line  of  the  vessel  is  from  the  middle  of  the  bend  of  the  elbow  to 
the  outer  side  of  the  pisiform  bone.  There  are  two  ways  of  exposing  it — 
either  from  above  or  below.  In  the  former,  an  incision  having  been  made 
over  the  course  of  the  artery,  the  bicipital  fjEiscia  is  freely  divided — the  median 
nerve  sought,  the  pronator  teres  freely  cut  through,  and  the  vessel  found  below 
it.  In  the  latter  the  ulnar  nerve  is  sought  under  the  radial  border  of  the 
flexor  carpi  ulnaris  and  traced  till  it  is  found  joining  its  artery,  which  is  then 
followed  upwards,  tlie  muscles  being  successively  divided  till  the  point  ia 
reached  where  it  is  to  be  tied. 

'  This  nerve  crosses  behind  the  artery  about  once  in  erery  four  cases. 
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Far  more  commonly  the  artery  is  tied  just  above  the  wrist,  between  the 
tendon  of  the  flexor  carpi  uhiaris  and  the  uLiar  tendon  of  the  flexor  snblimis 
digitorum.  It  is  covered  here,  not  only  by  the  common  deep  fascia,  but  also 
by  a  special  and  strong  though  thin  aponeurosis.  This  having  been  divided, 
the  artery  will  be  found  between  its  veins,  and  with  the  nerve  on  the  inner 
side. 

Similarly  the  radial  may  be  tied  in  the  upper  third  of  its  course,  but  this  Ligature  of 
is  rarely  necessary.     It  involves,  however,  no  division  of  the  muscles.     An 
incision  being  made  along  the  belly  of  the  supinator  longus,  the  artery  and 
vensB  comites  come  into  view  between  that  muscle  and  the  pronator  teres. 
The  nerve  is  not  here  in  contact  with  the  vessels. 

The  common  situation,  however,  for  the  ligature  of  the  radial  also  is  just 
above  the  wrist,  where  it  may  easily  be  found  by  dividing  t^e  deep  fascia 
along  the  inner  border  of  the  flexor  carpi  radialis  between  that  tendon  and 


rio.  S91.  ligfttnre  of  the  ulnar  and  radial  arteries.  The  upper  figure  iUustrates  the  ligature  of  the  ulnar. 
The  upper  double  hook  draws  aside  the  tissues,  exposing  the  tendon  of  the  FL  carpi  ulnaris.  The  lower 
exposes  the  ulnar  tendon  of  the  FL  snbl.  digitonun.  The  artery  is  seen  with  its  nerve  on  the  ulnar  side, 
and  the  vensB  comites  on  either  side  of  it. 

The  lower  figure  illustrates  the  ligature  of  the  radial.  The  lower  double  hook  exposes  the  tendon  of  the 
supinator  longus,  the  upper  that  of  the  FL  carpi  ladialis.  Between  them  is  seen  the  artery,  having  its  venaa 
comites  on  the  two  sidM,    Mem, — In  practice  there  is  no  necessity  for  exposing  the  tendons  in  this  way. 

the  supinator  longus.  When  the  fascia  is  freely  divided  the  artery  and  its 
veins  come  into  view.  Here  also  the  nerve  is  not  in  contact  with  the 
vessels. 

Abdominal  aneurism  affects  either  the  abdominal  aorta  or  one  of  the  Abdominal 
smaller  arteries.  Its  diagnosis  is  not  always  easy.  In  the  first  place,  the  "*®"™™' 
aMominal  aorta  itself  sometimes  pulsates  so  powerfully  as  to  simulate 
aneurism,  when  no  aneurism  exists.  This  is  most  common  in  young  women, 
and  is  sometimes  called  '  hysterical  pulsation,'  but  is  also  not  unusual  in 
nervous  men  of  relaxed  fibre.  It  may  be  known  from  aneurism  by  the 
absence  of  any  true  aneurismal  bruit  (though  some  sound  can  often  be  elicited 
by  pressure  with  the  stethoscope,  and  sometimes  in  the  vein  as  well  as  the 
artery),  by  the  fact  that  the  pulsation  can  be  stopped  by  firm  pressure  with  a 
single  finger,  if  the  patient  can  tolerate  it ;  and  above  all,  by  watching  the  case, 
when  it  will  be  seen  to  remain  in  the  same  condition  for  an  indefinite  period. 
Again,  cancer  connected  with  the  bones  of  the  spine  or  pelvis,  and  sometimes 
cancer  of  the  lumbar  glands  or  even  of  the  kidney,  may  pulsate,  and  thus 
simnlate  aneurism — as  to  which  the  reader  must  be  referred  to  what  has  been 
said  above  (page  688).'  And,  on  the  other  hand,  abdominal  aneurisms  some- 
times do  not  pulsate,  and  then  their  diagnosis  becomes  exceedingly  obscure. 

When  the  diagnosis  of  aneurism  is  established  it  is  not  always  easy  to 
specify  the  artery  affected  ;  but  this  is  perhaps  of  minor  importance.  Aneu- 
rism of  the  abdominal  aorta  produces  pain  in  the  back  from  pressure  on  the 
spine,  weakness  and  pain  in  motion  from  the  same  cause,  loss  of  nutrition, 

*  Also  to  A  paper  in  'St  George's  Hospital  Beporta,'  vol.  vii.  p.  173. 
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possibly  from  pressnre  on  the  thoracic  duct  or  some  of  the  lacteaJs,  and 
vomiting  or  other  disturbance  of  digestion  from  pressure  on  the  stomach, 
intestines,  or  liver.  It  threatens  death  by  rupture  into  the  x>eritoneal  cavity 
or  into  the  cellular  tissue.  Aneurisms  of  the  branches  of  the  aorta  (coeliac 
axis,  superior  mesenteric,  &c.)  produce  much  the  same  symptoms,  and  are  dis- 
tinguished from  the  aortic  aneurisms  chiefly  by  their  position,  and  those  of 
the  superior  mesenteric  by  their  mobiUty,  which  is  sometimes  very  great,  as 
well  as  by  the  way  in  which  the  bruit  can  sometimes  be  traced  upwards  into 
the  aorta.'  Aneurism  of  the  common  ihac  is  rare,  but  when  it  occurs  it  can 
generally  be  known  by  its  situation,  and  by  the  definite  limitation  of  the 
symptoms  to  one  side  of  the  body.  When  the  external  iliac  artery  is  afifected 
there  is  not  usually  any  difficulty  in  determining  the  fact,  though  it  may  not 
be  easy  to  decide  how  high  the  tumour  extends. 

The  treatment  of  aneurism  of  the  abdominal  aorta  must  as  a  general  rule 
be  restricted  to  rest  and  medical  measures  only  ;  but  some  of  the  aneurisms 
which  affect  the  lowest  part  of  the  vessel  may  be  under  the  influence  of 
pressure  applied  to  the  artery  as  it  lies  on  the  spine  just  above  the  origin  of 
the  inferior  mesenteric.  Some  surgeons  beUeve  in  the  possibility  of  com- 
pressing even  a  higher  part  of  the  artery  than  this,  where  it  hes  between  the 
pillars  of  the  diaphragm.  This  bold  attempt  was  first  made,  and  with  success, 
by  Dr.  Murray  of  Newcastle,  in  the  year  1864.*  His  patient  was  cured  tem- 
porarily, but  a  higher  part  of  the  aorta  became  aneurismal,  and  he  died  six 
years  after.  Post-mortem  examination  proved  that  the  aneurism  had  really 
affected  the  lowest  part  of  the  aorta  itself.  Several  other  abdominal  aneurisms 
have  been  cured  by  pressure  under  chloroform,  and  in  some  of  them  the  aorta 
is  beUeved  to  have  been  the  artery  affected,  though  in  no  other,  as  Deu*  as  I 
know,  has  definite  anatomical  proof  of  the  fact  been  obtained.  And  the 
operation  is  now  a  recognised  surgical  proceeding  very  far  superior  to  the 
ligature  of  the  aorta  (which  has  proved  uniformly  fatal),  or  even  to  that  of 
the  common  ihac,  from  which  only  one-fourth  of  the  patients  have  recovered. 
It  has,  however,  its  own  dangers,  and  they  are  by  no  means  small.  These 
dangers  arise  from  the  protracted  anaesthesia,  and  from  the  risk  of  contusing 
the  viscera  (the  intestines,  the  mesentery,  the  pancreas,  and  the  kidney  have 
all  been  found  to  have  been  injured),  or  of  embarrassing  the  action  of  the 
heart,  or  injuring  the  great  sympathetic  gangUa  and  nerves.  Several  deaths 
have  occurred  from  these  causes,  and  in  several  cases  the  compression  has 
failed  to  effect  a  cure ;  but  it  is  a  most  valuable  remedy,  and  has  often  also 
been  used  in  the  treatment  of  aneurism  of  the  external  ihac,  the  common 
iliac  being  then  usually  selected  for  pressure.  The  patient's  bowels  ought  to 
be  well  unloaded,  and  the  parietes  of  the  belly  relaxed  by  bending  the  body. 
He  should  be  placed  fully  under  the  anaesthetic,  and  the  tourniquet  should 
then  be  screwed  down.  If  the  aorta  is  to  be  compressed,  the  pulsation  in 
the  aneurism  and  in  both  femorals  must  be  completely  abolished ;  if  the  com- 
mon or  external  iliac,  one  femoral  only.  It  is  well  to  maintain  the  tempera- 
ture of  the  hmbs  by  swathing  in  wool.  Some  surgeons  apply  distal  pressure 
also  below  the  aneurism,  but  its  benefit  is  doubtful.  The  pulse  and  respira- 
tion should  be  carefully  observed  by  the  chloroformist,  whUe  the  surgeon  and 
his  assistants  manipulate  the  tourniquet  and  attend  to  the  pulsation.  The 
anaesthesia  need  not  be  at  all  deep,  and  has  been  continued  for  many  hours  in 
some  cases  without  serious  danger. 

*  See  a  case  under  Mr.  Pollock's  care,  roportotl  in  the  *  Clin.  Soc.  Trana.*  toI.  tu«  p.  68. 

*  'Med.-Chir.  Trans.'  vol.  xlrii.  p.  187.    See  alao  *  Lancet,'  Feb.  8.  1873. 
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Whether  the  abdominal  aorta  should  ever  again  be  tied  is  a  matter  of  Ligature 
opinion.    My  own  is  that,  as  the  operation  has  been  practised  at  least  eight  aL^minai 
times,  and  never  with  success,  the  patient  has  a  better  prospect  from  rest  and  aorta  and 
medical  treatment ;  but  the  operation  on  the  common  iliac  is  undoubtedly  Arteries.  ^^ 
justifiable.     There  are  two  different  ways  of  performing  it.     In  one  of  these 
— Sir  P.  Crampton's  method* — the  artery  is  sought  fi'om  behind  by  an  incision 
made  '  from  the  end  of  the  last  rib  obliquely  forwards  and  downwards  to  the 
crista  ilii,  and  then  curved  forwards  above  and  parallel  to  the  crest  of  the 
iUum,  terminatmg  at  the  anterior  superio    spine.     The  muscles  and  fascia 
transversalis  were  cut  through  at  the  bottom  of  the  incision  til  the  subperi- 
toneal interval  was  reached,  and  then — the  peritoneum  being  held  back  by 
the  front  of  the  finger — a  probe-pointed  bistoury  was  run  along  the  back  of 
the  finger,  and  so,  by  repeated  strokes  of  the  bistoury,  the  muscles  were 
divided  to  the  extent  of  the  external  wound.     Sufficient  room  was  obtained 
to  pass  in  the  whole  hand  and  raise  the  peritoneum  and  intestines  from  the 
fascia  iliaca.    The  parts  were  then  plainly  visible,  and  the  vessel  easily 
secured.' 

The  other  method  of  securing  the  common  iliac  artery  is  from  the  front, 
and  this  operation  is  essentialy  the  same,  whether  the  operator  wishes  to 
secure  the  aorta,  the  common,  the  internal,  or  the  upper  part  of  the  external 
iliac  artery.  An  incision  is  made  through  the  abdominal  parietes,  the  extent 
of  which  varies  according  to  the  height  which  the  operator  wishes  to  attain. 
It  commences  below,  just  external  to  the  internal  abdominal  ring,  runs  out- 
wards somewhat  parallel  to  Poupart's  ligament,  and  then  curves  inwards 
towards  the  umbilicus.  If  the  common  iliac  or  the  aorta  is  to  be  tied  the 
incision  should  not  be  less  than  six  inches  in  length.  The  three  abdominal 
moscles  having  been  divided,  and  the  feiscia  transversalis  incised  along  the 
whole  extent  of  the  wound,  the  peritoneum,  containing  the  intestines,  is  to  be 
gently  separated  from  the  abdominal  wall  until  the  iliac  vessels  are  found. 
They  must  then  be  traced  upwards  as  far  as  necessary,  their  relations  being 
attentively  borne  in  mind.  If  the  aorta  is  to  be  secured,  the  main  point  is  to 
separate  it  from  the  cellular  tissue  which  forms  its  sheath,  and  from  the  vena 
cava,  without  any  injury  to  the  latter  or  to  the  parts  in  front,  in  which  the  great 
lymphatic  vessels  and  the  commencement  of  the  receptaculum  chyli  might 
be  wounded.  The  right  common  iliac  artery  is  in  relation  with  three  veins — 
the  vena  cava  lies  on  the  right  side  of  its  upper  part,  the  right  common  iliac 
vein  on  its  right  side  below,  and  the  left  common  iliac  crosses  behind  it  to 
join  its  fellow  of  the  opposite  side.  The  left  common  iliac  vein  lies  behind  and 
internal  to  its  artery.  The  ureter  crosses  over  the  bifurcation  of  the  common 
iliac,  or  the  upper  part  of  the  external  iliac  artery,  and  the  spermatic  vessels 
pursue  their  course  upwards  in  front  of  the  external  ihac  artery ;  but  both 
these  structures  are  generally  so  adherent  to  the  peritoneum  that  in  raising 
that  membrane  the  surgeon  pushes  them  away  from  the  artery.  The  external 
iliac  vein  lies  on  the  inner  side  of  the  artery,  inclining  on  the  left  side  more 
to  its  deep  surface,  and  in  tying  the  external  iliac  thegenitocrural  nerve,  which 
nms  down  on  its  surface,  should  be  looked  for  and  avoided.  In  tying  the 
lower  end  of  the  external  iliac  artery  less  extensive  incisions  are  required. 
Mr.  Abemethy,  in  his  original  operation  (the  first  in  which  this  artery  was 
tied),*  made  tiie  incision  upwards  and  inwards  from  the  centre  of  Poupart*s 

>  'Med.-Chir.  Trans.'  vol.  xvi.  p.  102. 

*  See  a  lecture  in  the  '  Lancet/  Aug.  29,  1874,  for  a  summary  acooont  of  the  early  opera- 
tions  on  this  artery. 
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ligament  along  the  course  of  the  artery.  But  this  operation  has  now  fallen 
out  of  use.  The  objection  to  it  is  that  it  gives  httle  room,  and  is  not  available, 
if  the  operator  finds  it  necessary  to  go  higher  than  he  at  first  intended.  The 
lower  part  of  the  external  iliac  artery  can,  however,  be  easily  reached  by  an 
incision  parallel  to  and  a  little  above  the  outer  half  of  Poupart's  ligament, 
by  just  pushing  up  the 
lower  part  of  the  perito- 
neum, and  this  is  the  plan 
now  in  common  use.  If 
more  room  is  required  it 
can  be  easily  got  by  ex- 
tending the  outer  end  of 
the  incision  upwards  and 
inwards.  The  peritoneum 
and  intestines  having  been 
gently  pressed  to  the  other 
side  till  the  finger  is  about 
to  pass  into  the  true  pel- 
vis, the  artery  will  be  met 
with  lying  on  the  brim  of 
that  cavity.  It  must  be 
carefully  separated  from 
its  vein,  and  the  ligature 
passed  from  within  outwards,  care  being  taken  not  to  include  the  genitocroral 
nerve. 

The  internal  iliac  is  found  either  by  tracing  the  conunon  iliac  downwards, 
or  the  external  upwards,  till  the  bifurcation  is  reached,  and  then  passing  the 
finger  down  the  artery  into  the  pelvis,  and  scratching  it  clean  with  the  finger- 
nail and  director,  so  as  to  get  the  ligature  round  it  about  an  inch  from  its 
origin  if  possible.  The  great  depth  of  the  vessel  renders  a  very  free  incision 
necessary,  and  there  is  often  much  difficulty  in  getting  the  ligature  round  the 
artery,  though  Mr.  Syme's  case  shows  that  this  may  be  done  with  the  ordinary 
aneurism-needle. ' 


Fio.  262.  Ligatnre  of  the  external  iliao  artery.  The  asBlirtant's  hazid 
is  shown,  pushing  back  the  intestines,  covered  with  peritoneum. 
The  two  ends  of  the  ligature  are  seen  passing  In  between  the 
artery,  which  is  external,  and  the  vein  on  the  inner  side,  a  lart;e 
part  of  the  sheath  haring  been  cut  away  to  show  the  reawls. 
Towards  the  internal  ring  will  be  seen  the  white  end  of  the  Tas 
deferens  dipping  into  the  pelris,  and  the  spexmatic  yessela  lying 
on  the  peritonemn. 


Glateal 
aneurism. 


Gluteal  aneurism  is  a  rare  disease,  and  one  with  which,  therefore,  no 
surgeon  is  sufficiently  familiar  to  speak  with  much  decision  as  to  its  treat- 
ment. It  is  very  commonly  traumatic,  either  from  direct  perforation  of  the 
artery  by  a  stab  or  from  an  injury  in  which  the  vessel  is  contused  against 
the  bone.  The  artery  affected  may  be  either  the  gluteal  or  sciatic,  or  even 
the  internal  pudic,  as  it  crosses  the  spine  of  the  ischium,  as  in  a  preparation 
of  John  Hunter's  in  the  College  of  Surgeons'  Museum.  In  wounds  the 
smaller  arteries,  branches  of  the  gluteal  or  sciatic,  may  be  imphcated.  The 
symptoms  are  not  always  obvious.  In  traumatic  aneurism  (so  called)  there 
may  have  been  no  sac,  or  in  this,  as  well  as  in  spontaneous  aneurism,  the 
sac  may  have  given  way,  and  so  there  may  be  no  pulsation ;  *  and  many 
such  tumours  have  been  opened  by  mistake  for  abscess,  usually  with  a  fatal 
result.  Such  a  disaster  would  probably  be  avoided  by  auscultation,  for  it 
is  certain  that  in  many,  if  not  all,  such  cases  a  bruit  would  be  audible. 

*  Syme,  •  Olisenrations  in  Clinical  Surgery,'  p.  168. 

'  The  student  must  always  remcmWr  that  the  pulsation  of  an  aneurism  depends  on  the 
reaction  of  the  sac  upon  the  blood  which  distends  it,  so  that  a  free  rupture  of  the  sac  inToIv«6 
loss  of  pulsation. 
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Gluteal  anexirism  is  not  necessarily  fatal.  Indubitable  cases  of  spontaneous 
cure  are  recorded,  and  in  other  cases  the  disease  has  long  remained  stationary. 
But  when  the  pressure  of  the  tumour  on  the  nerves  causes  much  distress,  or 
when  the  size  of  the  aneurism  is  increasing,  and  it  threatens  soon  to  burst, 
surgical  treatment  is  necessary ;  but  it  is  not  easy  in  the  present  state  of 
our  knowledge  to  say  what  is  on  the  whole  the  most  promising  method 
of  treatment.  In  recent  wounds,  and  in  those  cases  of  traumatic  aneurism 
which  most  nearly  approach  to  the  character  of  recent  wounds,  the  best 
plan  is  to  lay  the  sac  fireely  open  and  tie  the  artery.  Hasmorrhage  may 
be  controlled  during  this  operation  either  by  plugging  the  sac  with  the 
fingers  on  Mr.  Syme's  plan  or  by  pressure  on  the  aorta  by  Lister's  tourni- 
quet, or  by  compression  made  from  the  rectum.^  Many  cases,  I  have  no 
donbt,  might  be  cured  by  compression  of  the  aorta  or  common  ihac  under 
chloroform.  Dr.  Sands  has  published  in  the  '  Am.  Joum.  Med.  Sci.*  April 
1881,  a  very  interesting  case  in  which  prolonged  digital  compression  of  the 
internal  iliac  artery  from  the  rectum  was  made,  but  without  success  in  curing 
the  aneurism,  though  the  circulation  was  completely  controlled.  Some  cases 
have  been  treated  successfully  with  coagulating  injections,^  and  galvano- 
puncture  may  very  fairly  be  tried  in  these  cases,  or  manipulation.  In  cases 
where  the  opening  in  the  artery  is  situated  inside  the  pelvis — a  fact  which 
can  often  be  ascertained  by  examination  from  the  rectum,  and  which  is  ex- 
tremely probable  in  spontaneous  aneurism — the  surgeon  will  probably  think 
it  better,  on  the  failure  of  compression,  to  resort  to  the  ligature  of  the  internal 
Qiac  artery,  an  operation,  however,  which  is  so  very  dangerous  from  its 
anatomical  difficulties,  as  well  as  from  the  risk  of  finding  the  artery  diseased, 
that  it  should  be  avoided  as  much  as  possible. 

For  many  details  on  the  diagnosis  and  treatment  of  gluteal  aneurism,  for 
which  my  present  work  afifords  no.  space,  I  would  refer  to  a  lecture  published 
in  the  'Lancet,'  July  11,  1874. 

Aneurism  of  the  femoral  artery  is  met  with  either  in  the  groin,  affecting  Femoral 
the  common  femoral  (inguinal  aneurism),  or  in  the  lower  part  of  Scarpa's  *^®»^'i8™- 
triangle,  affecting  the  superficial  femoral,  and  often  spreading  down  into  the 
popliteal  space — femoro-popHteal  aneurism — or  in  some  intermediate  situa- 
tion ;  and  here  the  common  or  the  superficial  femoral  may  be  implicated, 
according  to  the  level  at  which  the  profunda  arises,  which  in  the  living  subject 
can  hardly  be  determined,'  or  the  profunda  itself,^  or  even  one  of  the  secondary 
branches,  as  the  external  circumflex,^  may  be  the  seat  of  the  aneurism. 

As  a  rule,  aneurisms  in  the  thigh,  when  they  occur  in  a  tolerably  healthy 
subject,  and  the  sac  is  perfect,  are  best  treated  by  pressure  on  the  femoral 

I  A  very  interesting  and  succeesful  case  of  ligature  of  the  gluteal  for  traumatic  aneurism 
by  laying  open  the  sac,  under  the  care  of  Dr.  Thomdike  of  Boston,  U.S.,  will  be  found  in  the 
Sod  series  of  the  '  Med.  and  Surg.  Rep.*  of  the  Boston  City  Hospital,  p.  219. 

'  CompreHsion  of  the  aorta  vould,  of  course,  be  employed  during  the  injection  of  the 
coagulating  fluid. 

*  I  would  refer  to  a  case  described  by  Sir  Prescott  Hewett  (*  Med.-Chir.  Trans.*  vol.  xxix. 
p.  75),  under  tSir  B.  Brodie*s  care,  in  which  the  external  iliac  was  tied,  and  which  is  figured 
on  p.  539.  Before  dissection  this  was  believed  to  be  an  aneurism  of  the  common  femoral. 
After  death  it  was  found  that  the  profunda  came  off  rather  high,  and  that  the  aneurism 
really  sprang  from  the  commencement  of  the  superficial  femoral. 

*  Several  instances  of  aneurism  of  the  profunda  may  be  found  quoted  in  a  lecture  published 
in  the  '  Lancet,'  Oct.  17,  1874,  under  the  care  of  Krichsen,  Cock,  and  F.  H.  Watson. 

*  An  aneurism  occurring  spontaneously  in  the  external  circumflex  artery  is  recorded  by 
3f.  Letenneur  of  Nantes  in  the  '  BtiUetin  de  la  Soc.  de  Chir.'  1856. 
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in  the  groin.  This  pressure  is,  I  think,  equally  indicated  in  aneurism  of  the 
common  and  superficial  femoral,  or  in  the  rare  cases  where  the  profunda  or 
other  smaller  branches  are  affected.  For  although  in  aneurism  situated  low 
down  in  the  thigh  it  might  on  other  grounds  seem  desirable  to  put  pressure 
on  the  superficial  or  on  the  lower  part  of  the  common  femoral,  yet  these 
arteries  are  so  much  more  deeply  placed,  and  their  compression  is  so  much 
more  painful,  that  in  practice  it  is  found  much  easier  to  cure  the  disease  by 
pressure  in  the  groin.  Digital  pressure  is,  I  have  no  doubt,  far  superior  to 
any  other  form  in  this  situation,  though  the  artery  is  so  easily  compressed  that 
any  other  form  of  pressure  can  be  used  {  and  cases  have  been  treated  success- 
fully by  the  pressure  of  a  weight,  suspended  from  a  frame  or  cradle,  or  by 
various  forms  of  tourniquet. 

In  iliofemoral  aneurism  it  may  be  necessary  to  make  instrumental  pres- 
sure under  chloroform  on  the  aorta  or  common  iliac,  as  above  described;  and 
in  some  cases  of  aneurism  which  are  either  entirely  femoral  or  only  affect  the 
very  end  of  the  external  iliac  artery,  the  latter  vessel  might  be  compressed, 
though,  as  a  general  rule,  it  would  be  more  prudent  to  select  the  higher  artery, 
so  as  to  avoid  all  risk  of  compressing  the  aneurismal  tumour,  which  might 
easily  occasion  inflammation  and  rupture  of  the  sac. 

For  cases  of  iliofemoral  aneurism  cured  by  rapid  compression  under  chloro- 
form, see  *  Lancet,'  Oct.  10,  1874. 

When  pressure  has  failed  the  resort  to  the  ligature  should  not  in  my 
opinion  be  long  delayed.  If  the  common  femoral  be  affected  the  external 
iliac  artery  must  be  tied,  and  in  iliofemoral  aneurism  the  surgeon  may  even 
find  himself  obliged  to  operate  on  the  common  iliac.  In  a  case  under  the 
care  of  Dr.  G.  Buchanan  of  Glasgow  (*  Brit.  Med.  Joum.'  Dec.  4,  1880) 
that  surgeon  was  so  impressed  by  recurrence  of  pulsation  after  simple  ligature 
of  the  external  iliac  (as  happened  in  Sir  B.  Brodie's  case  figured  on  p.  539), 
that  he  tied  also  the  superficial  femoral  and  the  profunda  below  the  aneurism, 
and  laid  open  the  sac — in  fact  performed  the  old  operation. 
Ligatare  ^  aneurism  implicating  the  lower  part  of  the  common  or  the  superficial 

of  the  femoral  or  profunda  arteries,  the  question  has  arisen  whether  the  common 

femoral.  femoral  artery  might  not  be  secured.  The  general  rule  has  been  that  if  the 
aneurism  extends  too  high  up  to  enable  the  surgeon  to  secure  the  superficial 
femoral  artery  the  external  iliac  should  be  tied,  since  it  was  taught  that  the 
ligature  of  the  common  femoral  in  the  groin,  though  a  very  easy  was  a 
peculiarly  fatal  operation — so  much  so  that  some  good  surgeons  have  gone  so 
far  as  to  say  that  the  operation  ought  to  be  banished  from  practice.^  But 
I  cannot  discover  on  what  data  this  opinion  is  founded.  The  Irish  surgeons, 
following  on  the  example  of  the  elder  Porter,  have  practised  this  operation 
tolerably  often,  and  their  experience  of  it  has  been  pretty  satisfactory,*  and 
Dr.  Mott  also  highly  recommends  it,  and  says  he  has  often  performed  it  with 
success.'  My  own  impression  is  that  the  operation  is  less  dangerous  than 
the  ligature  of  the  external  iliac  artery,  though  much  more  so  than  that  of 

1  Erichscn, '  Sc.  and  Art  of  Surg.'  5th  ed.  yoL  ii.  p.  110.  Mr.  Eridueo,  howerar,  in  his 
later  editions,  though  he  does  not  approve  of  the  operation,  speaks  of  it  in  terms  of  mncii 
loss  sweeping  condemnation. 

*  Out  of  nine  cases  three  died — one  from  hiemorrbage  previous  to  operation  (this  ca»e 
should  be  omitted  from  the  list),  one  with  diseased  arteries  from  secondary  hnmorrhagv,  and 
another  in  whom  there  was  a  high  bifurcation  and  the  ligatare  was  placed  eloao  below  the 
profunda,  also  of  secondary  haemorrhage.  The  last  is  the  only  case  which  can  really  be  aaid 
to  have  died  in  consequence  of  the  kind  of  operation  selected. 

'  See  ali$o  other  cases  quoted  in  the  '  Lancet '  for  Aug.  29,  1874. 
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triangle.  A  much  freer  incision  must  be  made  in  the  line  above  indicated 
from  the  apex  of  Scarpa's  triangle  downwards.  The  sartorius  muscle  having 
been  exposed,  and  recognised  by  the  direction  in  which  its  fibres  ran,  its 
upper  edge  must  be  drawn  downwards  or  incised,  if  the  operator  wishes  to 
reach  the  artery  in  the  upper  part  of  the  canal ;  or  contrariwise,  the  muscle 
must  be  drawn  upwards,  if  the  vessel  is  to  be  secured  near  the  opening  in  the 
adductor  magnus.  Then,  the  anterior  wall  of  the  canal  having  been  laid 
open,  the  artery  is  sought  with  the  long  saphenous  nerve  lying  usually  in 
front  of  it  and  within  the  sheath.  This  should  be  carefully  avoided,  as  well 
as  the  vein. 

Popliteal  Popliteal  aneurism  is  the  form  by  for  the  most  familiar  to  surgeons ;  and 

it  is  satisfactory  to  know  that  the  treatment  of  this  disease — a  disease  bo 
formidable  in  the  times  before  Hunter  that  Mr.  Pott  expressed,  in  the  most 
decided  terms,  his  preference  for  amputation  over  the  treatment  then  in  vogue 
— has  now  become  so  successful  that  out  of  212  cases  admitted  into  various 
metropolitan  and  provincial  hospitals,  chiefly  during  the  ten  years  1861-70,  and 
reported  to  me  from  those  hospitals,  166  were  cured  entirely  and  permanently 
by  ligature  or  pressure  (and  a  few  by  less  common  means),  12  were  cured 
after  amputation,  in  four  the  disease  was  not  cured,  and  29  died.'  This  is 
a  list  formed  entirely  of  unselected  and  common  cases  just  as  they  presented 
themselves  at  the  various  hospitals,  containing,  of  course,  a  percentage  of 
complicated  and  advanced  cases  which  were,  probably,  in  themselves  in- 
curable. The  cases  were  under  the  care  of  surgeons  of  very  various  degrees 
of  experience  and  operative  skill.  In  fact,  it  seems  to  me  to  represent  in  all 
ways  the  average  of  success  and  failure  which  the  surgeons  of  the  present 
day  have  met  with  in  the  treatment  of  popliteal  aneurism.  And  this  average 
of  success,  large  as  it  is,  will,  there  is  no  doubt,  be  largely  increased  by  the 
improved  methods  of  compression  recently  introduced,  and  by  the  increasing 
intelligence  of  the  labouring  population,  and  their  diminished  fear  of  surgical 
treatment,  leading  them  to  apply  earlier  for  advice. 

Again,  I  think  that  I  have  shown  (in  the  lectures  above  referred  to)  that 
the  mortality  after  the  Hunterian  operation  on  the  femoral  artery  has  been 
greatly  diminished,  as  has  also  been  the  prevalence  of  gangrene,  secondary 
hsemorrhage,  and  other  untoward  but  not  necessarily  fataJ  complications, 
in  modern  practice,  in  all  probability  as  a  consequence  of  the  more  careful 
method  of  operating,  and  simpler  treatment  after  operation,  which  distinguish 
modem  surgery ;  so  that  the  mortality  which  in  188  published  cases  tabulated 
by  Norris^  was  24*46  per  cent.,  was  only  14*94  per  cent,  in  87  similar* 
(pubhshed  and  unpublished)  cases  contained  in  the  li^t  above  referred  to. 
These  facts,  which  I  think  can  hardly  be  gainsaid,  are  most  encouraging  to 
a  surgeon  in  undertaking  the  care  of  a  case  of  popliteal  aneurism.  There 
remains  the  question,  what  class  of  c^irses  are  adapted  for  the  ligature,  what 
for  compression,  and  what  for  flexion  ?  And  after  compression  or  flexion 
has  been  attempted,  how  long  should  the  attempt  be  persisted  in,  if  not  at 
once  successful  ? 

I  may,  perhaps,  add  that,  though  cases  are  on  record  in  which  cure  has 
been  obtained  by  some  of  the  less  usual  proceedings — such  as  manipulation, 
coagulating  injections,  £smarch*s  bandage,  &c.,  it  seems  to  me,  speaking 

*  'Lancet,*  May  1,  1875.  *  See  Xorris*8  ' ContributioDB  to  Surgery.* 

'  By  similar  cases  I  mean  cases  in  which  the  femoral  artery  was  tied,  as  in  those  tabulated 
l>y  Norris,  without  the  previous  use  of  compression. 
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generally,  that  such  proceedings  are  so  far  more  dangerous  and  so  far  less 
likely  to  succeed  than  the  known  and  familiar  resources  of  surgery,  ligature 
and  pressure,  that  I  think  it  useless  to  spend  time  on  their  discussion  here.* 
In  discussing  the  treatment  of  popHteaJ  aneurism  it  is  well  to  study  the 
symptoms  and  the  anatomy  of  various  specimens  of  it.  The  first  thing  that 
strikes  us  is  the  difference  in  the  relation  of  the  sac  to  the  artery.  Some 
aneurisms  grow  from  the  anterior  face  of  the  vessel  towards  the  Imee-joint. 
These  are  marked  hy  a  distinct  line  of  pulsation  in  the  course  of  the  artery 
lying  over  and  distinguished  from  the  general  pulsation  of  the  tumour,  and 
by  the  readiness  with  which  the  joint  becomes  inflamed.  The  more  common 
form  (as  it  seems)  grows  from  the  back,  or  partly  from  the  side,  of  the  artery, 
and  is  marked  by  the  absence  of  any  such  distinct  line  of  pulsation,  and  by 
the  early  implication  of  the  nerve,  leading  to  pain  shooting  down  the  limb, 
and,  by  pressure  on  the  vein,  causing  oedema  and  weight  of  the  leg  and  foot. 
My  own  impression  is  that  aneurisms  on  the  anterior  face  of  the  artery 
are  rarely  cured  by  any  measure  short  of  the  ligature ;  and  even  the  latter 
often  OeuIs  and  amputation  becomes  necessary.^ 

Again,  the  progress  of  the  case  has  a  most  important  influence  on  the 
treatment  to  be  adopted.  In  an  aneurism  which  is  extending  rapidly,  and  of 
which  the  sac  is,  therefore,  thin  and  probably  imperfect  in  parts,  it  seems  more 
prudent  to  resort  to  the  ligature  at  once ;  and  generally  in  all  the  severer  cases, 
and  in  those  where  the  tumour  has  already  burst,  but  where  the  surgeon  does 
not  think  it  necessary  to  amputate  at  once,  the  ligature  is  probably  the  safest 
course.* 

Flexion  is  indicated  in  small  aneurisms,  situated  on  the  posterior  or  lateral  ^^y- 
aspect  of  the  artery,  in  which  the  pulsation  and  bruit  are  suspended  by  bend- 
ing the  knee.  It  need  not  be  extreme  nor  painful,  nor  need  the  limb  be  ban- 
daged or  confined  in  any  way,  at  least  in  many  cases.  Voluntary  flexion,  in 
which  the  patient  is  allowed  to  change  the  position  of  the  limb  slightly,  will 
succeed  in  many  cases,  and  will  be  tolerated  where  forced  flexion  would  pro- 
dace  pain  and  would  be  given  up.  Besides,  forced  flexion  has  been  known  to 
produce  rupture  of  the  sac,  which  voluntary  flexion  hardly  could  do.  Flexion 
aeems  to  act  partly  by  retarding  the  blood-stream,  partly  by  direct  pressure, 
and  probably  also  by  displacement  of  clot.  It  may  easily  be  combined  with 
digital  or  instrumental  pressure. 

When  pressure  or  flexion,  either  alone  or  in  combination,  are  to  succeed,  a 
perceptible  amehoration  of  the  symptoms  is  generally  noticed  at  once,  i.e.  in 
the  course  of  the  first  two  or  three  days.  If  this  is  not  the  case  it  becomes  a 
very  important  question  how  long  the  attempt  should  be  continued.  Belying 
on  the  doctrine  that  if  pressure  failed  to  cure  the  aneurism  it  would  produce, 
at  any  rate,  some  benefit  by  causing  dilatation  of  the  anastomosing  vessels  and 
thus  diminishing  the  risk  of  gangrene,  and  influenced  also  by  the  published 
statistics  of  ligature  of  the  femoral  artery — ^which,  I  think,  I  have  shown  to  be 
more  unfavourable  than  the  results  of  modem  practice  justify — many  surgeons 
were  in  favour  of  persevering  with  pressure  for  a  very  considerable  length  of 

'  Aa  to  the  lue  of  ^march's  bandage,  however,  in  some  exceptional  caflcs,  see  p.  542. 

*  See  two  cases  related  hy  Tufnell  on  '  Aneurism,*  pp.  120-130 ;  and  see  also  a  lecture  in 
the*Uaoet/Dec.  12,  1874. 

*  ('«se«  of  successful  ligature  after  the  rupture  of  the  aneurism  may  be  found  recorded  in 
the  'Brit.  Med.  Jour.'  1859,  p.  479  (where  the  aneurism  had  burst  into  the  knee-joint) ;  and 
<»e  in  the  'Lancet/  1S51,  vol.  ii.  p.  30,  where  the  aneurism  (femoral)  had  burst  through  the 
•kin.  A  case  in  which  the  femoral  was  tied  with  success  after  the  rupture  of  the  aneurism 
^tcaxrrtd  a  few  years  since  under  Mr.  Stirling's  care  at  St.  Oeorge's  Hospital. 
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time,  and  it  is  not  to  be  denied  that  in  many  cases  a  cure  has  been  so  obtained,^ 
but  at  the  expense  of  an  amount  of  suffering  to  which  few  persons  would  will- 
ingly submit  unless  in  order  to  avoid  some  very  great  danger.  And,  as  it  seems, 
it  is  very  problematical  whether  the  danger  is  not  the  other  way.  Certainly 
the  mortahty  after  ligature  of  the  femoral  artery' appears  not  to  be  diminished, 
but  on  the  contrary,  increased,  by  the  previous  unsuccessful  trial  of  compres- 
sion ; '  and,  on  the  whole,  I  have  been  led  to  the  conclusion  that  if  no  consider- 
able improvement  has  been  effected  by  the  bloodless  method  in  the  first  week, 
it  is  better  to  give  up  the  attempt,  allow  the  patient  a  few  days  to  recover 
from  the  distress  which  the  compression  has  probably  caused,  and  then  tie 
the  artery. 

In  making  compression  I  have  myself  no  doubt  whatever  of  the  supe- 
riority of  the  digital  over  all  other  forms  of  pressure,  if  carefully  employed ; 
and  I  think  the  observation  of  Mr.  Walker  an  important  one,  that  the  pres- 
sure should  not  be  varied  from  the  common  to  the  superficial  femoral  and 
vice  versa,  but  should  be  applied  to  the  same  vessel  throughout  (*  the  one- 
artery  system,'  as  he  calls  it),  so  that  the  same  collaterals  should  always  be 
called  upon. 

Ligature  Aneurism  occurs  below  the  pophteal  space,  but  almost  always  from 

of  tibial  traumatic  causes,  or  in  cases  of  extensive  disease  of  the  heart  and  arteries.' 
Traumatic  aneurisms  of  small  arteries  are  best  treated  as  recent  wounds ; 
and  in  the  present  day  the  use  of  Esmarch's  bandage  enables  the  surgeon 
to  exclude  the  blood  completely  from  the  tumour,  while  he  dissects  out  the 
vessels  and  ties  them  as  easily  as  on  the  dead  subject.  Aneurisms  the  result 
of  cardiac  or  general  arterial  disease  are  best  let  alone  or  treated  by  the 
mildest  forms  of  compression.  They  are  usually  not  in  themselves  very 
dangerous,  and  the  patient's  life  cannot  in  any  case  be  a  long  one.  For 
these  reasons  operations  on  the  tibial  arteries,  other  than  tlieir  direct  ligature 
for  wound,  are  amongst  the  rarest  operations  in  surgery.  In  some  very  rare 
cases,  however,  one  of  the  tibial  arteries  has  been  wounded  from  the  other 
side  of  the  leg  by  a  stab  through  the  interosseous  membrane,  and  then  it  has 
been  necessary  to  cut  down  formally  on  the  artery  according  to  the  rules  of 
the  dissecting-room. 

The  posterior  tibial  can  be  secured  near  the  ankle  with  facility,  as  it  lies 
between  the  tendons  of  the  tibialis  posticus  and  flexor  longus  digitorum  in  its 
inner,  and  that  of  the  flexor  longus  pollicis  at  its  outer  side.  All  that  is 
necessary  is  to  make  an  incision  half-way  between  the  internal  malleolus  and 
the  heel  and  dissect  the  parts. 

To  secure  the  vessel  higher  up  two  different  plans  are  adopted.  Mr. 
Guthrie's  has  the  advantage  of  enabling  the  surgeon  to  secure  the  peroneal 
artery,  if  his  diagnosis  should  prove  at  fault  and  the  wound  or  otlier  lesion 
should  impUcate  that  vessel  and  not  the  tibial.  A  vertical  incision  is  made 
in  the  centre  of  the  calf  about  six  inches  long,  through  the  gastrocnemius 
and  soleus  muscles,  the  deep  or  intermuscular  fascia  freely  dirided,  and  the 

1  See  a  romarkable  inntanco  of  resolute  persistence  on  the  part  of  thu  surgeon  luid  of  the 
patient  for  the  npace  of  half  a  year,  after  which  a  euro  was  at  length  obtained,  recorded  by 
Mr  Walker  of  Liverpool. — *  Liverpool  Hospital  Reports,'  vol.  v. 

«  'Lancet;  May  1.  1875. 

•  See,  however,  two  ca^es  of  8(K)ntaDeoa8  Aneurism  (or  aneurism  occurrinjr  without  anv 
known  cause)  in  the  dowalis  pedis  artery,  under  the  car©  of  Mr.  Admns  and  Mr.  A»vory. 
•Brit.  Med.  Journ,*  Dec.  8,  1877,  and  Jan.  19,  1878. 
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vessel  sought  immediately  beneath  this  fascia  superficial  to  the  tibialis 
posticus  muscle. 

The  old  method  of  tying  the  posterior  tibial  is  to  make  an  incision  parallel 
to  the  posterior  border  of  the  tibia,  and  about  a  finger's  breadth  behind  it 
through  the  skin,  superficial  and  deep  fiEtscia,  exposing  the  tibial  origin  of  the 
soleus  muscle.  This  is  then  cut  from  the  bone,  the  inter-muscular  fascia  is 
opened,  and  the  artery  found,  with  a  vein  on  either  side  of  it,  and  the  nerve 
probably  superficial  to  it.  The  artery  is  then  separated  from  these  structures, 
and  tied. 

The  anterior  tibial  artery  will  be  found  in  any  part  of  its  course  by  an 
incision  in  a  line  drawn  from  the  head  of  the  fibula  to  the  central  point 


Fio.  364.  Llgatare  of  poflterior  tibial  artery.  The  posterior 
hook  draws  aside  the  deep  mass  of  muscles  and  the  inter- 
moscuiar  fascia.  Tlie  vessels  and  posterior  tibial  nerve 
are  soen  lying  on  the  tibialis  posticus. 


Fia.  266.  Ligature  of  anterior  tibial 
artery.  The  vessels  are  seen  with 
the  nerve  lying  in  front  and  to  the 
outer  side. 


between  the  two  malleoli.  At  the  upper  part  of  the  leg  it  lies  very  deeply,  at 
the  outer  edge  of  the  tibiahs  anticus  muscle,  in  the  septum  of  the  fascia 
which  shows  as  a  white  line,  separating  that  muscle  from  the  extensor  long. 
dig.  above  and  the  ext.  prop,  pollicis  in  the  middle  of  the  leg.  Success  in 
this  operation  depends  on  hitting  the  edge  of  the  tibialis  anticus,  for  which 
purpose  the  surest  way  is  to  get  the  patient  to  put  it  into  action  before  he  is 
put  under  anaesthesia  and  mark  it  out,  and  to  make  the  incision  very  freely, 
and  carefully  search  for  the  white  line  before  opening  the  fascia.  The  artery 
has  venie  comites  on  either  side,  and  the  nerve  external  or  superficial  to  it. 
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CHAPTER   XXIX. 

DISEASES   OP  THE   VEINS  AND  ABSORBENTS. 

Phlebitis      The  leading  symptom  of  phlebitis,  or  inflanmiation  of  veins,  is  the  occur- 
^i3.    ™'  rence  of  coagulation  in  them,  as  evinced  by  hardness  along  the  course  of 
the  vein.    In  true  inflammation  this  is  accompanied  by  pain  and  redness^ 
and  some  amount  of  general  fever.     The  mere  coagulation  of  the  blood  in 
the  veins  by  no  means  implies  any  inflammation,  or  any  general  affection  of 
the  system,  or  even  any  alteration  in  the  tissues  of  the  vein  itself.     Such 
passive  coagulation  of  the  blood  in  the  veins  used  to  be  denominated  *  adhesive 
phlebitis,'  on  the  theory  that  the  cause  of  the  coagulation  was  effusion  of 
lymph  from  the  lining  membrane  of  the  vein ;  but  it  has  been  satisfactorily 
shown,  both  by  clinical  and  anatomical  observation,  that  in  many  of  these 
cases  there  is  no  evidence  of  any  inflammation  whatever ;  and  the  direct 
experiments  of  Guthrie,  Travers,  H.  Lee,  and  Callender  in  our  own  country, 
besides  foreign  observers,  have  shown  that  the  lining  membrane  of  the  veins- 
does  not  secrete  lymph.    Consequently  the  condition  known  to  the  older 
pathologists  as  *  adhesive  phlebitis '  is  now  usually  designated  more  correctly 
as  '  thrombosis.'    It  proceeds  from  a  variety  of  causes — ^from  pressure  or 
obstruction  to  the  return  of  blood,  from  diminished  power  of  the  circulation, 
from  varicosity  of  the  veins,  from  the  extension  into  them  of  clots  forming 
nearer  the  heart,  and  from  conditions  of  the  blood  itself  which  are  not  as  yet 
perfectly  understood.     Thus,  in  the  thrombosis  which  occurs  in  the  veins  of 
the  lower  extremity  after  parturition,  and  to  which  the  name  of '  phlegmasia 
dolens '  is  applied,  the  coagulation  which  has  necessarily  taken  place  in  the 
uterine  sinuses  extends  down  the  iliac,  femoral,  and  other  veins.    In  fractures 
where  a  vein  has  been  contused  or  torn  the  coagulation  so  produced  often 
extends  into  the  lower  veins  and  impedes  the  imion  of  the  fracture.'     And 
sometimes  we  see  cases  in  which,  with  no  definite  local  exciting  cause  (though 
commonly  in  some  condition  of  general  disease),  the  veins  become  blocked, 
often  to  a  very  great  extent.    The  same  passive  coagulation  or  thrombosis 
occasionally,  though  rarely,  happens  in  the  pulmonary  arteries,  and  is  a 
recognised  cause  of  sudden  death,*  and  there  can  be  no  doubt  that  similar 
passive  coagulation  of  blood  in  the  cavities  of  the  heart  occasionally  produces 
death.     The  first  symptoms  of  thrombosis  are  a  sense  of  uneasiness  and  an 
aching  pain  in  the  parts  affected,  followed  by  some  difficulty  in  moving  the 
limb.     On  examination  a  hard  cord  is  felt  in  the  place  of  the  vein  affected, 
which  is  somewhat  tender  on  being  handled,  and  there  is  general  swelling  and 
oedema  of  the  limb.'    The  affected  vein  is  sometimes  though  not  always  sor- 

'  See  Callender,  *  Med  .-Chi  r.  Trans.*  vol.  li. 

*  The  reader  will  find  a  very  interesting  account  of  these  cases  of  thromlnxis  in  the 
superficial  veins,  the  cerebral  sinuses,  the  cavities  of  the  heart,  and  the  pulmonary  arterites, 
in  a  paper '  On  the  Coagulation  of  the  Blood  in  the  Venouii  System  daring  Life/  by  Vt, 
Humphry,  republiMhed  in  1859  from  the  *  British  Medical  Journal.' 

'  Mr.  Savory,  in  an  interesting  clinical  lecture  on  phlebitis  ('Brit.  M«L  Joum.*  Feb.  9, 
1878)  states  his  belief  that  the  cases  of  phlebitis  which  commence  with  local  pain  and  t4*niicr- 
ness  are  those  in  which  the  8U{)erficial  veins  only  are  affected,  while  in  those  which  are  marked 
only  by  oHiema  the  deeper  veins  are  obstructed. 
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rounded  by  inflamed  cellular  tissue.  If  there  is  an  opportunity  of  examining 
the  vein  it  will  be  found  filled  with  coagula,  which  are  more  or  less  adherent 
to  its  inner  surface.  The  coagula  axe  of  a  variable  or  mottled  colour,  almost 
black  in  some  places,  in  others  nearly  decolourised,  and  generally  the  de- 
colourised parts  are  firmly  connected  to  the  lining  membrane,  while  the 
central  portion  of  the  clot  is,  on  the  contrary,  often  broken  down  into  a  creamy 
fluid,  looking  like  a  mixture  of  blood  and  pus.  In  some  cases,  even  when 
the  obstruction  of  veins  is  great,  no  constitutional  disturbance  can  be  traced. 
There  is  no  feverish  excitement,  no  change  in  the  normal  temperature  or 
poise,  and  the  afifection  subsides  spontaneously  as  it  arose — the  vessels  regain- 
ing their  natural  appearance,  and  the  functions  of  the  limb  being  completely 
restored.  But  this  is  not  always  the  case,  though  I  believe  it  is  by  far  the 
most  frequent  termination  of  the  disease,  Whether  along  with  or,  as  seems 
more  probable,  in  consequence  of  the  coagulation,^  the  walls  of  the  vein  and 
the  cellular  tissue  which  support  it  become  inflamed,  and  this  inflammation 
ia  often  accompanied  with  severe  pain  and  with  much  constitutional  disturb- 
anoe>  and  the  serious  symptoms  may  ensue  which  are  described  as  acute  or 
suppurative  phlebitis,  and  which  are  often  developed  by  severe  injuries,  such 
as  amputation  or  excision,  when  the  cavities  of  large  veins  have  been  laid 
open,  and  especially  those  veins  which,  being  contained  in  bony  canals,  are 
incapable  of  closure,  and  thus  of  immediate  union. 

The  anatomical  characters  of  phlebitis  axe  perceived  partly  in  the  cellular 
tissue  which  supports  the  vein,  partly  in  the  coats  of  the  vessel  itself,  and 
partly  in  its  contents.  The  disease  consists — in  some  measure  at  least — of 
diffuse  inflanunation  spreading  along  the  cellular  membrane  in  which  the 
vein  lies.  Hence  the  redness,  hardness,  and  oedema  which  are  seen  during 
life  in  the  course  of  the  aflected  vessel.  Although  this  inflammation  most 
commonly  extends  in  the  course  of  the  circulation,  cases  are  not  wanting  in 
which  it  spreads  towards  the  distal  veins.  In  this  inflammation  the  outer  or 
cellular  coat  of  the  vein  participates.  Coincidently  with  this  the  tissues  of 
the  vessel  itself  become  altered.  '  The  circular  fibrous  coat  becomes  injected 
and  thickened  by  deposit ;  the  inner  coat  loses  its  natural  transparency,  and 
becomes  wrinkled  and  even  fissured.  It  is  of  a  dull,  opaque,  dirty  white 
colour,  stained  more  or  less  by  the  contents  of  the  vein ;  exudation  often 
occurs  between  the  inner  and  outer  coats,  and  the  different  layers  of  the 
former  then  become  disintegrated,  or  the  lining  membrane  may  be  cast  off 
in  large  portions  into  the  interior  of  the  vessel.  All  the  coats  of  the  vein 
may,  under  these  circumstances,  be  easily  detached  from  each  other,  or  may 
be  separated  by  serous,  fibrinous,  or  puriform  exudation.  When  these  form 
under  the  lining  membrane  they  may  be  seen  as  patches  of  various  sizes  and 
shapes  through  the  transparent  structure,  so  long  as  this  retains  its  integrity. 
Afterwards  they  may  be  poured,  together  with  the  fragments  of  the  disinte- 
grated membrane,  into  the  cavity  of  the  vessel.  The  inflammatory  exudation 
between  the  different  coats  of  the  vein  destroys  its  natural  pliability,  so  that 
when  divided  it  will  remain  open  like  an  artery.'  (Lee,  op.  cit.  p.  25.)  So 
much  for  the  anatomical  changes  in  the  vein  itself.  Along  with  this  there  are 
changes  in  the  blood  contained  in  it.  We  have  seen  that  the  blood  may  clot 
in  the  veins  without  any  previous  inflammatory  symptoms  or  appearances,  and 
sometimes  without  any  subsequent  bad  consequences  (thrombosis),  but  we 

'  ' Caaguiation  of  the  blood  in  a  vein/  says  Mr.  Lee,  'may  be  either  a  primary  or 
•eooDdary  affection :  it  may  be  either  the  cause  or  the  effect  of  the  inflammation  of  the  coaU 
of  the  Tein.' — '  Pnctical  I^thology,'  3rd  ed.  vol.  i.  p.  24. 
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have  also  seen  that  this  obstruction  of  the  vein  may,  on  the  other  hand,  prove 
the  starting-point  of  inflammation  of  its  tissue.  Coagulation  may  also  follow 
on  injury  to  the  vein,  or  on  the  passage  into  its  cavity  of  any  irritating  or 
decomposing  matter.  In  such  cases  the  coagulation  is  to  be  regarded  as 
salutary — a  barrier  thrown  up  against  the  passage  of  the  products  of  inflam- 
mation or  decomposition  into  the  mass  of  the  circulating  blood.  Should  this 
barrier  hold,  as  in  the  very  great  majority  of  cases  it  does,  the  inflammation 
will  be  limited  to  the  part  first  affected,  the  general  symptoms  which  may 
have  been  excited  will  subside,  and  the  patient  recover.  But  the  coagulum 
often  breaks  down  and  softens  into  a  creamy  puriform  fluid,  resembling  sanious 
pus  to  the  naked  eye,  but  only  showing  under  the  microscope  granular  matter 
and  disintegrated  blood-cells ;  and  when  this  matter  passes  into  the  general 
current  of  the  blood  it  may  spread  the  inflammation  of  the  vein  to  an  indefinite 
extent,  or  may  produce  the  general  symptoms  and  signs  of  septicaamia  or  py- 
emia, or  may  lead  only  to  local  embolism.'  And,  lastly,  as  clotting  in  a  vein 
and  the  decomposition  of  the  clots  sometimes  excites  the  general  symptoms 
of  pyeemia,  so,  conversely,  the  passage  of  putrid  matter  into  the  blood — 
septicaemia — often  is  the  cause  of  clotting  and  of  decomposition  of  clot  in  the 
remote  veins.  As  Mr.  Lee  phrases  it,  '  the  decomposition,  originating  in  a 
local  action,  may  infect  the  general  mass  of  the  blood  and  rapidly  kill  the 
patient,  without  the  occurrence  of  any  blood-clotting ;  or  coagula  may  form  in 
the  vessels,  disintegrate  and  decompose,  and  become  conveyed  to  other  parts. 
In  the  last  instance  the  phenomena  of  thrombosis  and  afterwards  of  embolism 
become  superadded  to  the  original  septicaemia '  (op.  cit.  p.  68). 

The  kinds  of  thrombosis  and  phlebitis,  ranked  according  to  their  causes,  are 
enumerated  by  Paget  as :  (1)  the  traumatic,  including  those  due  to  distension ; 
(2)  those  occurring  in  exhaustion,  during  or  after  either  acute  or  chronic 
disease ;  (8)  those  due  to  extension  of  inflammation,  or  of  blood-clotting  from 
ulcers,  morbid  growths,  or  gangrenous  or  acutely  inflamed  parts; '  (4)  those  of 
the  so-called  idiopathic  or  rheumatic  form ;  (5)  the  pyaemial ;  (6)  the  puerperal 
(among  which  it  is  probable  that  examples  of  all  kinds,  only  modified  by  the 
puerperal  state,  are  grouped) ;  and  (7)  the  gouty.' 

The  symptoms  above  stated  will  suffice  for  the  diagnosis  of  phlebitis 
whenever  the  vein  is  superficial;  in  £act,  the  only  disease  with  which  it 
could  be  confounded  is  inflamed  absorbents,  but  the  latter  is  not  accompanied 
by  the  oedema  of  phlebitis ;  the  red  inflamed  streaks  are  much  narrower, 
and  there  is  always,  if  not  enlargement,  at  any  rate  tenderness  of  the  glands 
above. 

The  treatment  of  phlebitis  must  in  general  be  merely  expectant,  any 
concomitant  constitutional  or  general  disorder  being,  of  course,  treated 
according  to  its  own  indications.  Strict  rest  must  be  enjoined  and  in  many 
cases  must  be  long  persisted  in ;  the  part  must  be  put  in  such  a  position  as 
will  favour  the  return  of  blood ;  warm  lotions  are  generally  grateful,  and 
possibly  may  be  useful  in  favouring  the  distension  of  the  cellular  tissue  and 
avoiding  tension.    If  there  is  much  diffuse  inflammation  around  the  affected 

'  Mr.  SaTory's  lecture  above  referred  to  may  be  consulted  for  interesting  cases  in  which, 
though  the  transference  of  disease  from  one  part  to  another  by  disintegration  of  the  dot 
seems  indis[>utablc,  yet  no  general  pys^mic  symptoms  were  produced.  In  &et,  Mr.  Sarory 
regards  pysmia  as  a  rare  sequela  of  phlebitis. 

»  See  Fig.  189.  p.  417. 

■  •  Clin.  Lect.'  p.  293.  Sir  J.  Paget's  essay  gives  an  interesting  sketch  of  gouty  phlebitis 
distinguished  chiefly  by  it*  symmetry,  apparent  metastases,  and  frequent  recurrence.  Sir 
PresMiott  Hcwett  has  also  described  the  same  form  of  phlebitis  in  '  Clin.  Soc  Trans.*  toL  ri 
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vein  incisions  will  be  necessary.  The  administration  of  mercury  and  £ree 
leeching  aronnd  the  inflamed  vein  used  to  be  much  practised,  but  their 
generally  weakening  effect  causes  more  constitutional  mischief  than  is 
eoonterbalanced  by  any  local  benefit  they  produce.  Pain  must  be  soothed 
by  opium,  and  in  rheumatic  and  gouty  cases  alkaUes  will  be  indicated. 

Finally,  there  may  be  cases  where  the  surgeon  may  think  it  justifiable  to 
hinder  the  progress  of  the  inflammation  and  defend  the  patient  from  the  danger 
of  the  passage  of  the  decomposing  clot  into  the  mass  of  the  blood  by  putting 
two  needles  beneath  the  vein  and  dividing  it  in  the  interval,  a  practice  of 
which  Mr.  Lee  has  given  some  interesting  examples,  apparently  successful, 
though  of  course  it  will  be  only  rarely  that  such  a  complication  to  an  already 
dangerous  malady  will  be  considered  appropriate,  and  frequent  failure  in 
checking  the  course  of  the  disease  must  be  anticipated. 

Varicosity  or  dilatation  of  veins  is  an  exceedingly  familiar  affection  as  Varicose 
seen  in  the  veins  of  the  lower  limb.  It  very  commonly  affects  the  veins  of  ^^^^^ 
the  spermatic  cord,  forming  the  disease  known  as  varicocele.  Many  piles  con- 
sist wholly  or  in  part  of  varicose  hasmorrhoidal  veins,  and  other  superficial 
and  deep  veins  are  occasionally  found  to  be  varicose.  Dilated,  tortuous,  and 
varicose  veins  are  also  not  unfrequently  found  ramifying  under  tlie  skin 
and  forming  a  collateral  circulation  in  cases  where  any  large  trunk  vein 
is  obliterated.  Thus,  when  the  vena  cava  inferior  has  been  plugged,  large 
veins  are  developed  under  the  skin  of  the  abdomen,  which  briag  the  blood 
from  some  of  the  radicles  of  the  obstructed  vein  into  those  of  the  superior 
vena  cava,  while  the  azygos  circulation  is  no  doubt  also  enlarged  to  convey 
the  remainder. 

The  diseases  caused  by  varicosity  of  special  veins,  and  admitting  of  surgical 
treatment,  will  be  found  described  in  other  chapters,  as  Vabicocele  and 
ILfiHORBHOiDB.    We  will  deal  here  with  varix  of  the  lower  extremity. 

This  may  arise  from  any  cause  which  throws  too  great  or  too  continuous 
a  strain  on  the  veins,  or  which  obstructs  the  return  of  blood  from  them. 
Thus,  long-continued  standing,  especially  in  a  heated  atmosphere  (as  is  done 
by  soldiers,  cooks,  washerwomen),  the  pressure  of  garters,  ill-fitting  trusses, 
tnmonrs,  collections  of  faeces  in  the  sigmoid  flexure,  the  gravid  uterus,  want 
of  support  to  the  veins  from  relaxation  of  the  tissues  which  should  support 
them,  are  recognised  causes  of  varix :  and  much  may  therefore  be  done  in 
an  early  stage  of  the  disease  to  mitigate  or  even  to  cure  it  by  a  removal  of 
its  cause. 

The  first  effect  of  long-continued  pressure  on  a  vein  is,  of  course,  its  dilata« 
tion.  This  dilatation,  when  not  carried  too  far,  or  continued  too  long,  is  sus- 
ceptible of  complete  recovery  by  the  natural  elasticity  of  the  tissues  which 
form  and  those  which  support  the  vein.  But  if  it  be  carried  too  far  the  vein 
becomes  permanently  dilated,  the  valves  cease  to  be  adequate  to  close  its  tube, 
and  the  pressure  is  therefore  transmitted  to  a  lower  part  of  the  trunk,  which 
thereby  becomes  similarly  affected,  and  so  a  long  track  of  the  vein  becomes 
permanently  varicose.  But  there  are  other  cases  in  which  the  dilatation 
affects  only  a  small  extent  of  the  whole  vein,  and  even  some  very  rare  ones  in 
which  only  a  portion  of  the  cahbre  is  dilated  into  a  circumscribed  tumour 
exactly  resembling  an  aneurism.'  Further  changes  follow  on  this  dilatation 
of  the  vein.  In  the  first  instance  the  coats  of  the  veins  are  probably  ren- 
dered thinner  by  their  distension,  and  there  are  cases  in  which  they  remain 

'  There  &re  tiro  prepanitioiie  of  this  condition  in  the  Maeeuni  of  St.  George's  Iloepital. 
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thinner,  and  some  in  which  they  give  way  altogether ;  and  the  skin  over 
them  being  also  absorbed  by  the  pressure  of  the  varix,  or  ulcerated,  external 
hsBmorrhage  results.  In  other  cases  the  dilatation  produced  by  the  pressure 
causes  thickening  of  the  varicose  vein.  The  skin  is  often  greatly  affected  in 
this  disease.  The  obstacle  to  the  return  of  the  blood  causes  congestion, 
followed  often  by  low  inflammation  and  ulceration.  Hence  varicose  veins 
are  the  most  prolific  of  all  the  causes  of  ulcer  of  the  leg. 

The  superficial  veins  are  chiefly  affected,  but  it  has  been  satisfactorily 
proved  that  the  deep  veins  are  not  exempt,  though  the  firm  support  which 
they  receive  from  the  muscles  and  fascisB  amongst  which  they  lie  prevents  their 
attaining  the  size  which  the  superficial  veins  do.  This  enlargement  of  the 
deep  veins  is  testified  by  a  general  increase  in  the  size  of  the  limb,  independent 
of  the  swelling  of  the  superficial  vessels,  and  by  the  sense  of  weight  and 
aching  on  hanging  it  down.  And  the  occurrence  of  varicosity  in  the  deep 
veins  (though  doubted  by  Mr.  Callender)  has  been  directly  affirmed  by 
Vemeuil,  who  has  put  up  some  preparations  in  the  Mus6e  Dupuytren  to 
show  it.* 
Treatment  The  treatment  of  varicose  veins  must  be  either  palliative  or  radical.  It 
has  been  pointed  out  above  that  in  an  early  stage  of  the  disease  complete 
recovery  may  follow  on  the  removal  of  the  cause,  the  strengthening  of  the 
general  health,  so  as  to  improve  the  tone  of  the  tissues,  and  the  unloading  of 
the  affected  vein  by  rest  in  the  raised  posture.  And  even  when  the  veins 
have  been  for  some  time  varicose,  if  the  disease  has  not  progressed  very  far, 
rest  in  the  raised  position  for  a  considerable  time — say  a  month — and  the 
application  of  firm  but  soft  bandages,  will  often  produce  the  complete  dis- 
appearance of  the  enlargement  and  reUef  of  the  symptoms.  Still  it  is  prudent 
to  enforce  the  wearing  of  a  well-fitting  bandage  or  elastic  stocking  for  a  long 
while,  and  particularly  during  any  strong  exercise.  When  the  enlargement 
has  lasted  long,  and  the  v^ins  have  become  much  thickened,  complete  recovery 
cannot  be  expected,  but  much  improvement  may  be  procured  by  proper  and 
well-fitting  bandages  and  stockings. 

The  cases  in  which  operative  interference  is  desirable  are  not  numeroas» 
for  it  has  been  abundantly  shown  that  if  one  varicose  cluster  is  cured  another 
will  often,  if  not  always,  form,'  and  also  that  very  much  improvement  may  be 
obtained  by  rest  and  appropriate  treatment  even  in  the  worst  cases,  so  much 
as  usually  to  allow  complete  relief  to  the  symptoms,  by  proper  apparatus. 
Now,  as  the  same  apparatus  will  be  required  even  after  the  most  successful 
operation,  it  may  fairly  be  argued  that  the  pain  and  risk  of  the  latter  have 
been  superfluous.  I  admit  this  to  some  extent.  Still  the  operation  is  very 
much  less  formidable  than  that  for  varicocele,  and  it  certainly  gives  speedy 
and  effectual  though  possibly  only  temporary  relief  in  many  cases  where  there 
has  been  great  pain,  or  where  the  patient  has  been  much  troubled  with  ulcera- 

'  A  recent  writer  (Giacomini — see  'Lond.  Med.  Record/  March  4,  1S74)  even  goes  n  far 
as  to  say  that  varicosity  of  the  superficial  veins  is  always  secondary  to  a  varicoee  state  of 
those  deeper  veins  (inter  and  intra  muscular)  which  establish  a  communication  lietwwn  the 
trunk  veins  accompanying  the  arteries  and  the  subcutaneous  vessels — the  radidt*  of  the 
saphenous.  But  the  most  complete  and  most  suggestive  account  of  the  anatomy  of  the 
venous  system  is  to  be  found  in  a  series  of  papers  by  Mr.  Qay,  in  the  'Lancet,*  1877.  roh<  i. 
and  ii.  which  I  earnestly  commend  to  the  reader's  attention. 

'  Sir  B.  Brodie  says :  '  I  always  observed  that  if  I  cured  one  cluster  two  smaller  oD<as 
appeared,  one  on  each  sideband  that  ultimately  I  left  the  patient  no  better  than  I  found  him/ 
— Worki,  vol.  iii.  p.  254.  This,  however,  is  certainly  not  always  the  case.  I  have  seen 
patients  quite  well  several  years  after  the  operation. 
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tion  or  inflammation  of  the  skin.  There  are  very  numerous  operations  in  use 
for  varicose  veins,  hut  I  will  only  describe  that  which  my  colleague  Mr.  H. 
Ltoe  has  introduced  at  St.  George's  Hospital,  which  is  very  easy,  very  efficient, 
and  after  which  I  have  not  as  yet  seen  any  serious  accident.  The  vein  is 
divided  subcutaneously,  while  it  is  compressed  above  and  below  the  point 
of  division  long  enough  to  ensure  its  obliteration,  but  not  long  enough  to 
allow  any  ulceration  of  the  vein.  Hence  there  is  no  way  left  by  which  any 
of  the  products  of  putrefetction  or  decomposition  (should  any  such  products 
form  in  the  subcutaneous  puncture)  can  pass  into  the  cavity  of  the  vein. 

Two  pins  are  to  be  passed  under  the  vein,  at  a  distance  of  about  an  inch  Subcn- 
from  each  other  ;  and  in  doing  so  great  care  must  be  taken  to  lift  the  vein  divi^on  of 
well  up,  and  pass  the  pin  below  the  vein  and  not  through  it.  Compression  is  ▼aricoBe 
then  made  by  twisting  a  figure-of-8  ligature  round  the  pins  or  by  a  piece  af 
indiarubber,  through  which  the  pin  is  thrust  before  it  is  introduced,  and  which 
is  then  drawn  over  its  point.  Then  a  thin  knife,  a  little  longer  and  stronger 
in  the  blade  than  a  tendon-knife,  is  passed  under  the  vein,  and  the  latter  com- 
pletely divided  without  cutting  the  skin.*  Two  or  three  circular  pieces  of 
plaster,  encircling  the  whole  leg,  are  then  firmly  applied  over  the  puncture 
and  the  divided  ends  of  the  vein,  and  the  patient  is  kept  in  bed,  with  the  limb 
raised,  for  a  week  or  ten  days.  The  pins  are  removed  at  a  time  varying  from 
two  to  five  days.  The  former  time  is  quite  enough  when  all  goes  well  and 
there  is  no  excess  of  action  round  the  subcutaneous  wound :  but  if  this  should 
take  place  the  surgeon  may  think  it  safer  to  keep  up  compression  longer. 
The  plaster  need  not  be  moved,  unless  suppuration  is  found  to  be  going  on. 
After  the  above  time  a  bandage  may  be  carefully  applied,  and  the  patient 
allowed  to  move  about  a  little  in  the  house.  Then  a  well-fitting  elastic 
stocking  should  be  worn.  If  there  is  an  ulcer  the  patient  should  be  kept  in 
bed  till  it  heals. 

There  are  cases  in  which  a  large  varix  exists  in  a  limited  extent  of  vein,  Excision  of 
and  a  few  in  which  a  circumscribed  rounded  tumour  is  formed  by  a  varix,  ^^^^^^ 
exactly  like  an  aneurism,  and  almost  deserving  the  name  of  '  venous  aneu- 
rism.* In  such  cases  it  is  quite  justifiable  to  excise  the  varix,  tying  the  vessels 
which  communicate  with  it  with  carbolised  catgut,  and  conducting  the 
whole  operation  with  every  precaution  against  subsequent  inflammation. 
In  the  few  cases  which  I  have  seen  the  operation  has  been  followed  by  no 
bad  results. 

There  are  a  few  other  affections  of  veins  which,  however,  are  more  patho-  other 
logical  products  than  surgical  diseases.  Thus,  from  degeneration  of  clots  jJ^*J^* 
small  chalky  ^  concretions,  called  '  phlebolithes,*  are  found  in  the  cavity  of 
veins,  and  such  concretions  may  not  uncommonly  be  recognised  during  life 
in  the  spermatic  veins.    I  am  not  aware  that  they  ever  produce  any  symp- 
toms or  require  removal. 

The  veins  are  peculiarly  liable  to  hypertrophy  and  atrophy,  according  as 
the  variations  of  the  circulation  throw  the  blood  into  anastomosing  channels 
or  the  removal  of  parts  deprives  the  veins  of  their  chief  function. 

*  Sir  B.  Brodie  introduced  the  practice  of  dividing  the  veins  subcutaneously.  Mr.  Lee 
added  the  temporary  compression  above  and  below,  which  so  greatly  tends  to  the  patient's 

safety. 

'  They  consist,  according  to  an  analysts  made  for  Mr.  Callender  by  Dr.  Frankland,  of 
phosphate  of  lime,  with  some  sulphate  of  potash  and  sulphate  of  lime,  intermixed  with 
protein  substances  from  the  blood. 
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Calcareous  degeneration  of  veins  is  also  spoken  of,  but  it  seems  doubt- 
ful whether  it  is  not  usually  a  peculiar  arrangement  of  phlebolithes.  No 
disease  is  known  in  veins  corresponding  to  the  atheroma  of  arteries. 

Malignant  tumours  frequently  grow  into  veins ;  and  every  museum  con- 
tains specimens  of  cancer  protruding  into  the  cavity  of  some  large  vein. 
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Lymphatic  The  absorbent  vessels  are,  though  very  rarely,  the  seat  of  fistulous  openings, 
fistula.  through  which  their  secretion  is  poured  out  on  the  surface  of  the  body.  This 
occurs  more  often  in  the  groin,  scrotum,  and  labium  than  in  any  other  part, 
and  is  sometimes  the  result  of  a  wound  ;  at  other  times  it  proceeds  from  a 
varicose  condition  of  the  vessels,  the  cause  of  which  is  obscure,  but  which  is 
often  associated  with  elephantiasis  of  the  lower  part  of  the  limb.^  Dr. 
Vandyke  Carter  has  noticed  that  in  a  case  of  '  chylous  urine '  a  quantity 
of  l3rmph  was  poured  out  of  a  minute  opening  in  the  thigh,  and  he  believes 
that  in  some  at  least  of  these  cases  there  is  a  preternatural  communication 
between  the  receptaculum  chyli  or  some  of  its  large  branches  and  the 
urinary  passages,  complicated  with  obstruction  of  the  main  lacteals  and  a 
varicose  state  of  the  lower  lymphatics.' 

Beyond  attention  to  position,  careful  pressure  by  strapping  or  bandages, 
and  avoidance  of  accumulation  in  the  bowels,  I  do  not  see  what  can  be  done 
in  such  cases. 

Inflamma-  The  commonest  surgical  affection  connected  with  the  l}'mphatic  system  is 

ftb«)ri>eiSa    ^®  inflammation  which  so  commonly  attends  wounds,  whether  poisoned  or 
and  of  the    no,   and  which  affects  either  the  absorbent  vessels  themselves  (inflamed 
^"*   '        absorbents — angeioleucitis)   or  the  glands  (inflamed  glands — adenitis),  or 
both. 

Inflammation  of  the  absorbents  is  usually  excited  by  a  wound,  but  it 
occurs  also,  as  has  been  mentioned  in  the  section  on  Erysipelas,  p.  41,  as 
an  idiopathic  affection  premonitory  of  that  disease,  or  one  of  its  earliest 
symptoms.  If  severe,  the  disease  commences  with  considerable  fever  and 
rigors  ;  soon  red  lines  are  seen  running  up  the  course  of  the  lymphatics,  and 
terminating  at  the  nearest  gland.  This  is  often  accompanied  by  sharp  pain, 
and  always  by  great  tenderness.  The  redness  and  tenderness  are  easily  distin- 
guished from  those  which  are  found  in  phlebitis,  inasmuch  as  the  lines,  though 
much  thicker  than  the  absorbent  vessels,  are  far  less  extensive  than  would  be 
caused  by  inflammation  of  the  cellular  tissue  around  the  veins,  and  the  red 
streaks  run  in  the  course  of  the  absorbents,  not  in  that  of  the  veins.  The 
redness  in  all  cases  ceases  at  the  gland  or  glands  to  which  the  absorbents  run ; 
and  those  glands  are  tender,  red,  and  hot,  and  they  are  very  hable  to  suppura- 
tion, which  involves  mainly  the  cellular  tissue  around  the  gland,  and  which 
on  its  subsidence  does  not  seem  to  leave  the  gland  permanently  impaired  in 
function,  though,  no  doubt,  suppuration  takes  place  in  the  tissue  of  the  gland, 
as  well  as  in  that  which  surrounds  it.  In  rare  cases  there  are  abscesses  in 
the  course  of  the  lymphatic  before  it  reaches  the  gland. 

Inflannnation  of  a  gland,  however  (adenitis),  occurs  constantly  without 

*  Some  other  hypertroi>hic  diseases  besides  the  common  elephant  ia<iis  are  now  Wlieved  to 
depend  on  a  similar  enlargement  of  the  lymph-channels,  e.g.  macrogloisia. 
«  *  Med..Chir.  Trans.'  vol.  xlv. 
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any  previous  inflammation  of  the  lymphatics  which  supply  it,  as  we  see  every 
day  in  the  cervical  glands,  in  the  bubo  of  gonorrhoea  and  syphilis,  and  in  a 
thousand  other  cases. 

The  inflammation,  or  bubo,  seems  in  all  cases  conservative — the  products 
of  inflammation  are  resolved  in  the  gland,  and  instead  of  passing  into  the 
mass  of  the  blood  to  excite  fermentation  and  septicaemia,  they  are  expended 
in  the  production  of  an  abscess  which,  in  all  ordinary  cases,  is  a  mere  local 
trouble.  There  are,  of  course,  exceptions  to  this,  and  they  have  been  already 
aUuded  to  in  the  chapter  on  Poisoned  Wounds  (p.  67),  but  it  remains  true 
that  inflanmiation  of  the  absorbent  glands  is  a  safeguard  against  the  passage 
of  poisonous  material  into  the  blood,  and  one  which,  considering  the  constant 
occurrence  of  the  danger,  is  very  efficient. 

The  treatment  of  inflamed  absorbents  is  generally  very  simple.  If  the 
inflanmiation  is  of  moderate  severity,  the  application  of  nitrate  of  silver  in  a 
strong  solution  (gr.  x-xv  to  the  ounce)  or  pencilling  them  lightly  with  a  stick 
of  caustic,  after  wetting  the  skin,  seems  usefal.  I  have  seen  much  benefit 
from  the  application  of  mercurial  ointment  over  the  inflamed  vessels,  but  it 
is  very  apt  to  salivate  ;  and,  after  all,  the  inflammation  of  the  vessels  them- 
selves almost  always  subsides  spontaneously.  The  use  of  warm  opiate  lotions 
is  generally  grateful.  The  bowels  should  be  freely  purged ;  and  the  general 
treatment  should  be  the  same  as  for  erysipelas,  to  which  this  disease  bears 
such  a  close  relationship. 

Inflammation  of  the  absorbent  glands  requires  the  same  general  treatment. 
Locally,  warm  poultices  are  the  best  application.  It  is  an  error,  I  think,  to 
believe  that  poultices  promote  suppuration ;  on  the  contrary,  they  seem  to 
prevent  it,  when  it  is  preventible,  though  when  it  has  commenced  they 
soften  and  relax  the  tissues,  and  facilitate  the  progress  of  the  matter  towards 
the  skin.     As  soon  as  matter  is  detected  the  abscess  should  be  freely  opened. 

If  the  inflammation  remains  long  in  a  chronic  state  nothing  is  so  usefcd  as 
a  blister.  In  some  cases  it  causes  the  recession  of  the  inflammation  and  sub- 
sidence of  the  glandular  enla^ement ;  more  commonly  it  brings  the  abscess 
to  a  head. 

The  glands  sympathise,  or  more  properly  speaking  are  involved,  in  a  great  Affections 
Dumber  of  different  kinds  of  inflammatory  and  constitutional  diseases — in  il  f arious 
struma,  syphilis,  and  cancer  especially.    In  all  these  diseases  the  affection  of  dlaeoBes. 
the  glands  is,  as  a  general  rule,  secondary  to  a  similar  affection  in  the  soft 
parts  from  which  they  are  supplied,  but  in  struma  the  glands  are  very  often 
affected  with  little  evidence  of  any  such  primary  disease,  and  in  constitutional 
syphilis  they  are  often  enlarged  without  any  affection  of  the  parts  from  which 
ihey  are  supplied.     Still  it  is  prudent  in  all  cases  of  strumous  or  syphilitic 
enlargement  of  glands  to  examine  narrowly  all  the  parts  from  which  they 
derive  their  absorbents,  for  assuredly  the  glandular  affection  will  be  most 
easily  treated  by  the  cure  of  that  on  which  it  depends. 

Strumous  glands  are  most  common  in  the  neck,  and  often  constitute  a 
disease  by  themselves.  It  is  understood  that  the  absence  of  eruptions  of  the 
scalp,  caries  of  the  teeth,  &c.,  has  been  ascertained,  and  that  the  surgeon  has 
satisfied  himself  that  the  glandular  disease  is  the  specific  object  of  treatment. 
In  this,  as  in  all  other  strumous  diseases,  the  surgical  treatment  should  not 
be  too  active.  If  the  glands  be  merely  in  the  ordinary  condition  of  chronic 
enlargement  the  only  local  application  they  will  require  will  be  sUght  counter- 
irritation  with  iodine,  or  light  touches  of  the  actual  cautery,  or  flying  blisters. 
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i.e.  \)listers  which  are  allowed  to  dry  up  at  once  while  another  is  applied  close 
by.  Glands  in  this  condition  are  usually  the  seats  either  of  definite  tubercular 
deposits  or  of  low  inflammation.  In  the  former  case  abscess  is  very  probable, 
though  it  is,  of  course,  possible  that  the  tubercle  may  calcify  or  become  indo- 
lent. In  the  other  case  the  gland  may  return  entirely  to  the  healthy  condition. 
The  remedies  prescribed  for  scrofula  (page  866)  must,  of  course,  be  employed, 
and  when  suppuration  is  plainly  perceived  a  small  incision  should  be  made,  or 
exit  given  to  it  by  a  seton  of  a  single  thread,  which  often  affords  a  vent  for  the 
pus  with  but  little  resulting  deformity.  If  the  abscess  is  left  to  find  its  own 
way  out  it  often  leaves  several  depressed  cicatrices,  or,  worse  still,  a  heaped-up 
strumous  scar  (page  407). 

The  treatment  of  syphilitic  glands  resolves  itself  into  that  of  the  constitu- 
tional affection  on  which  it  depends.  Cancerous  glands  usually  admit  of  no 
treatment,  unless  the  surgeon  thinks  fit  to  regard  them  as  part  of  the  primary 
tumour  and  extirpate  them  along  with  it. 

It  is,  however,  hardly  ever  desirable  to  operate  on  enlarged  glands,  other- 
wise than  as  a  part  of  an  operation  for  cancer.  I  have  seen  strumous  glands 
extirpated,  and  have  myself  performed  such  operations  ;  but  though  I  have 
occasionally  obtained  good  results,  it  has  been  at  the  expense  of  difficulty  and 
danger  far  out  of  proportion  to  the  advantage,  and  I  would  strongly  dissuade 
the  attempt,  unless  in  very  exceptional  circumstances. 

Mr.  Treves  ^  speaks  favourably  of  the  results  of  operations  on  strumous 
glands  with  the  thermo-cautery,  which  he  thus  describes :  '  I  use  a  fine  point 
of  the  thermo-cautery  about  the  size  of  a  No.  7  catheter.  This,  being  heated 
to  a  bright  red  heat,  is  thrust  through  the  skin  into  the  substance  of  the 
gland,  and  is  passed  in  several  directions  through  the  gland-tissue  before  it 
is  withdrawn.  If  there  are  any  purulent  collections  in  the  tumour,  they 
have  free  exit.  The  hole  formed  by  the  cautery  remains  patent  for  some 
time,  and  allows  any  broken-down  tissue  to  be  discharged.  As  a  rule,  vexy 
little  reaction  follows.  In  many  cases  scarcely  any  discharge  follows  the 
application  of  the  cautery  point,  but  the  gland  in  a  few  days  begins  to  shrink 
and  very  commonly  ceases  to  give  any  more  trouble.  In  only  one  instance 
out  of  some  twenty  did  the  skin  become  undermined.  This  procedure  is 
applicable  to  almost  any  glands  that  have  attained  the  size  of  a  walnut,  and 
answers  admirably  in  the  case  of  large  adherent  lobulated  masses.  It  is  not 
applicable  to  gland  tumours  that  are  still  freely  movable.' 

Lympha-  Finally,  we  must  speak  of  a  peculiar  hypertrophic  disease  of  the  lymphatic 

glands,  first  distinctly  described  by  Dr.  Hodgkin,'  and  often  called  after  his 
name  '  Hodgkin's  disease,'  but  now  more  commonly  spoken  of  as  '  Lymphade- 
noma,' '  Lympho-sarcoma,*  or '  Lymphoma.'  The  enlargement  affects  usually 
the  cervical  glands,  sometimes  those  of  the  axilla  also,  sometimes  the  glands 
in  many  parts  of  the  body.  The  blood-glands  are  also  often  affected,  par- 
ticularly the  spleen  and  thyroid,  and  there  may  be  thus  combined  with  the 
glandular  disease  the  condition  known  as  *  leucocythiemia,'  in  which  the 
elaboration  of  the  blood  is  imperfect,  so  that  the  white  cells  are  dispro- 
portionately numerous.'  Finally,  the  same  disease  affects  the  lymphatie 
channels  in  many  parts  of  the  body,  forming  tumours  in  the  lungs,  liver,  and 

»  •  Sj'stem  of  Surgery,'  3rd  edit.  vol.  i.  p.  233. 

•  •  Med.-Chir.  Trans.'  vol.  xvii. 

*  There  are  many  cases,  however,  in  which  no  such  condition  of  the  blood  exista. 
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other  organs,'  which  are  believed  to  depend  on  deposit  of  adenoid  tissue  in 
the  cellular  membrane  enveloping  the  lymphatic  vessels.  This  deposit  con- 
sists of  cells  exactly  resembling  those  of  the  lymph,  arranged  more  or  less 
concentrically  in  a  transparent  stroma,  and  often  grouped  around  a  blood- 
vessel, the  whole  presenting  a  great  resemblance  to  the  glands  in  the  condition 
described  by  Dr.  Sanderson  as  *  fibroid  induration,'  the  result  of  chronic 
inflammation.' 

Lymphadenoma  is  nearly  allied  to  phthisis,  being  apparently  a  similar 
deposit  in  l3rmphatic  tissue  to  that  which  in  phthisis  surrounds  the  ultimate 
blood-vessels.  It  proves  fatal  in  various  ways,  by  the  local  effects  of  its 
deposits  in  the  viscera,  by  its  effects  on  the  blood,  by  general  exhaustion,  and 
sometimes  by  a  peculiar  fever. 

Treatment  is,  however,  successful  in  some  of  the  milder  cases.  It  con- 
sists in  attention  to  the  general  health,  sea  air,  and  the  local  and  general 
administration  of  iodine.  Surgical  operations  are  possibly  justifiable  in  early 
conditions  of  the  disease,  and  where  it  is  limited  in  extent ;  but  it  must  be 
admitted  that  they  have  hitherto  proved  disappointing. 

*  The  disease  is  described  in  the  medulla  of  the  bones  by  Mr.  Macnamara  ('  Dis.  of  Bones 
and  Joints*),  and  in  the  testicle  by  Monod  and  Terbillon  ('Arch.  Gin.'  July,  1879). 

*  The  whole  subject  of  lymphadenoma  was  summarised  in  an  excellent  paper  by  Drs. 
Morchision  and  Sanderson,  in  *  Path.  Trans.'  vol.  xzi.  p.  372,  where  the  reader  will  find  a 
complete  account  of  the  literature  of  the  subject,  as  well  as  microscopical  and  other  anato- 
mical details.  Two  interesting  and  well-described  cases  by  Br.  Greenfield  and  Br.  Goodhart 
in  the  *  Clin.  Soc.  Trans.'  voir  x.  should  also  bo  referred  to. 
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CHAPTER  XXX, 

SURGICAL  DISEASES   OP  THE   HEAD   AND   FACE. 

CONGENITAL  MALFORMATIONS. 

Harelip.  Harelip  is  One  of  the  commonest  of  aU  the  congenital  deformities.  It  is 
named  from  the  general  resemblance  which  no  doubt  it  bears  to  the  cleft  lip 
of  the  hare ;  though,  as  Sir  W.  Fergusson  remarks,  the  resemblance  fiedls  in  this 
important  particular,  that  the  cleft  in  the  hare's  lip  is  in  the  middle  line,  which 
it  hardly  ever  is  in  the  malformation.^  It  is  often  hereditary,  and  in  chil- 
dren who  suffer  from  it,  or  in  members  of  the  same  family,  other  deformities 
are  often  found.  (See  a  remarkable  instance  in 
Cooper  Forster's  '  Surgical  Diseases  of  Children,* 
p.  80.)  Harehp  may  be  divided  into  simple, 
double,  and  complicated. 

In  simple  harelip  there  is  a  cleft  through 
the  upper  lip,'  on  one  side  of  the  middle  line, 
but  no  other  deformity.  The  cleft,  for  some 
unknown  reason,  is  usually  on  the  left  side,  and 
it  generaUy  extends  from  the  nostril  to  the  free 
edge  of  the  lip.  The  nostril  also  is  expanded  j,,^.  ^^  ^lagnun  of  the  common 
on  the  affected  side.    These  features  are  shown      «inRie  impeiip.--Hoimea'8  •  surg.  w*. 

of  CUildliood.* 

on  the  appended  diagram,  which  shows  also 

what  is  very  common  in  harelip,  viz.  that  the  vertical  extent  of  one  side  of 

the  cleft  is  less  than  that  of  the  other. 

In  some  cases  this  inequality  is  stiU  more  marked ;  and  in  others,  again, 
the  two  halves  of  the  lip  lie  on  different  levels  (Figs.  267,  268). 

The  cure  of  the  simplest  cases  of  this  deformity  is  very  easy.  Nothing  is 
required  except  to  pare  off  an  amount  of  tissue  from  either  side  of  the  cleft 
sufficient  to  refresh  the  whole  thickness  of  the  lip  on  both  sides,  and  then  to 
bring  the  two  sides  together  with  the  harelip  suture.  Before  paring  the  edges 
it  is  well  to  turn  out  the  two  parts  of  the  lip,  and  divide  any  adhesion  to  the 
jaw  which  might  possibly  displace  either  half.  A  few  points  in  this  little 
operation  caU  for  more  detailed  notice.  1.  As  to  the  age  at  which  to  operate. 
In  simple  cases  there  is  no  reason  at  aU  why  the  operation  should  not  be  done 
at  the  earliest  age  at  which  the  infant  is  seen.  It  has  even  been  done  on  the 
first  day  of  life  ;  but  this  is  hardly  desirable ;  and  as  there  is  no  hurry  (for 
the  defect  occasions  no  impediment  to  suckling),  it  is,  on  the  whole,  better  to 
wait  tiU  the  child  is  two  or  tliree  months  old,  and  is  seen  to  be  healthy  and 
vigorous.  Weakly  infants  should  not  be  operated  on,  as  a  general  rule.  2. 
As  to  administering  chloroform  or  ether.  This  seems  to  me  unnecessary, 
since  the  operation  is  so  soon  over ;  but  there  is  no  objection  to  it  if  the 

'  In  one  instance  of  extensive  deformity  figured  by  Mr.  Pollock  (•  Sytt,  of  Surg.'  3rd.  €%\. 
vol.  ii.  p  501)  the  cleft  -wiis  in  the  middle  line,  and  Rokitansky  refers  to  another  ciis»  ;  hai 
both  those  were  inManeen  of  complete  cleft  of  the  palate,  and  the  incisive  bone  was  alwcnt. 
I  have,  however,  heard  of  a  ca.se  in  which  .simple  harelip  was  median. 

•  As  surgical  curiosities  clefts  of  the  lower  lip  or  clcfU  of  the  cheek  have  been  reconied. — 
See  Holmes's  'Surgical  Di&eii.'ms  of  Childhood/  2nd  ed.  p.  127. 
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oil  or  the  parents  prefer  it.  8.  As  to  the  attitude  in  which  the  cUld  is 
.  -  [<1aced.  I  prefer  the  sitting  poetnre  in  the  arms  of  a  Bteady  nurse  or  other 
.  -taut.  If  the  recumbent  position  beadopted  (which  some  surgeons  prefer) 
.'  surgeon  sitting  and  holding  the  child's  head  between  bis  knees,  it  is  often 
I-  ^'1.  si^arj'  to  suspend  the  operation  in  order  to  disembarrass  the  infant  of  blood 
Kliicb  has  passed  into  the  mouth  ;  and  thus  the  operation  is  protracted,  and 
more  blood  is  lost.  And  the  passage  of  blood  down  the  throat  is  even  more  to 
Ix'  apprehended  when  the  operation  is  performed  under  anesthesia,  and  con- 
''litutes,  to  my  mind,  an  objection  to  the  use  of  antesthetics.  4.  As  to  the 
stoppage  of  bleeding.  Very  little  blood  will  be  lost  if  a  handy  assistant  com- 
presses the  two  sides  of  the  lip  between  his  finger  and  thumb.  The  flaps 
most  be  released  just  when  the  needles  ore  passed,  if  needles  be  used  ;  but 
the  amount  of  blood  thus  lost  is  very  trifling.  A  pair  of  double  forceps  has 
been  introduced  by  Ur,  T.  Smith  for  holding  both  sides  of  the  lip  with  a  sort 
of  clamp,  and  this  may  be  useful  in  the  absence  of  a  trained  assistant ;  but, 
as  a  general  role,  it  is  soperflooua.  6.  As  to  the  instruments.  1  much  prefer 
the  knife ;  some  surgeons,  I  beheve,  still  use  scissors,  which  are  inferior, 
inasmuch  as  they  only  allow  of  a  single  straight  incision,  whilst,  as  I  shall 


ric.  m;.  a  dnwiDK  ttom  Uf B  Dt  a  huellp 
vIEb  niifqaal  ildH. — Bolzne*^  *  Burg.  DlL  or 
CIiiMbond.' 

presently  show,  it  is  often  necessary  to  modify  the  direction  of  the  incision 
in  Tsrious  ways.  6.  As  to  the  suture.  '  The  harelip  suture '  will  be  found 
figured  in  the  chapter  on '  Minor  Surgery,'  and  it  is  a  very  efficient  and  secure 
method  of  holding  the  parts  together  till  union  is  complete.  But  it  has  the 
drawback  that  the  needles  may  make  a  small  scar  at  each  of  their  points  of 
panctnre.  This  usually  depends  on  their  having  been  kept  in  too  long.  If 
withdrawn,  as  they  should  be,  in  forty-eight  hours,  they  usually  leave  no 
mark,  and  it  seems  useless  to  keep  them  in  longer  than  this,  since  they  are 
more  likely  to  do  harm  by  setting  up  suppuration  than  good  by  keeping  the 
parts  in  apposition.  However,  if  the  lip  is  small,  there  is  no  real  need  for 
the  needles.  The  interrupted  or  continuons  suture  answers  perfectly,  and  is 
best  made  of  silver  wire.  Some  surgeons  prefer  to  clamp  the  wire  with  shot, 
or  witli  s  button  of  some  kind.'  But  whatever  be  the  material  or  form  of 
the  mtore,  it  is  essential  that  it  should  bring  the  whole  of  the  lip  in  appo- 
litioD,  i.e.  that  the' suture  should  be  placed  close  upon  the  mucous  membrane, 
and  that  for  two  reasons.  First,  that  as  the  coronaryarteries  lie  between  the 
■  An  iogniiaiu  clamp  -wu  laUl;  introdaotd  by  mj  colle*gue  Hr.  Pollock  noder  tbe  nutn 
<tf  tb*  '  put-aifipl«  bnuoD.' 
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muscles  and  mucous  membrane  a  too  superficial  suture  might  leave  them 
uncommanded,  and  they  would  bleed  into  the  mouth ;  and,  secondly,  that  if 
the  whole  lip  were  not  brought  together  the  resulting  cicatrix  might  be 
too  weak  to  bear  the  traction  of  the  muscles  and  might  give  way.  Generally 
a  fine  suture  at  the  edge  of  the  lip  is  necessary  in  order  to  maintain  the  per- 
fect evenness  of  the  red  line  there. 

The  child  should  be  put  to  the  breast  as  soon  as  the  operation  is  over,  and 
very  soon  forgets  it. 


Fio.  369.  Operation  for  harelip  with  unequal  sides,  by  tearing  one  of  the  pared  edges  (that  on  the  left  side) 
attached,  and  implanting  it  into  the  opposite  flap,  the  edge  of  which  haa  been  sloped  to  receire  it.— 
Holmes's  *Surg.  Dis.  of  Childhood.' 

After  two  days  the  whole  of  the  suture  should  be  well  oiled  and  with- 
drawn, the  two  parts  of  the  lip  being  held  firmly  together  with  the  fingers, 
while  two  or  three  long  straps  of  plaster  are  apphed,  taking  hold  of  the 
cheeks  by  means  of  broad  ends,  while  their  narrower  central  parts  cover  the 
wound. 

In  cases  where  the  inequality  between  the  two  parts  is  great  the  simple 
operation  will  not  give  a  satisfactory  result.  It  is  then  better  to  leave  the 
flap  on  the  narrower  side  attached  by  its  base,  and  to  slope  off  the  incision 
on  the  broader  side,  as  shown  in  Fig.   269.    The  flap  left  attached  on 


Incomplete 
cleft. 


Fio.  £70.  Diagram  of  Clemot's  operation  for  incomplete  harelip,  a  shows  the  furrow  wMch  unite?  the  two 
halves  at  the  lip ;  b  the  incision  on  one  side,  which  runs  down  towards  but  not  to  the  red  edge  of  the  Up. 
The  second  figure  showH  these  flaps  dra^'n  down  and  the  suture  which  unites  this  wound,  which  Is  nov 
of  a  diamond-shape.— Holmes's  *  Surg.  DIs.  of  Childhood.* 

the  narrower  side  is  implanted  into  the  broader  flap,  and  fills  up  the  gap 
which  would  otherwise  be  left.  Of  course,  if  the  pendulous  flap  seems  too 
large  for  the  gap,  it  may  be  trimmed  away  as  much  as  necessary.  In  other 
cases,  where  both  sides  of  the  cleft  are  much  inferior  in  depth  to  the  rest  of 
the  lip,  both  flaps  or  portions  of  them  may  be  left  attached  at  their  lower 
part,  turned  down,  and  sewn  together,  so  as  to  form  a  prominent  tubercle. 
This  tubercle,  though^^it  may  appear  redundant  at  first,  will  gradually  become 
modelled  down. 

Closely  allied  to  this  operation  (which  bears  the  name  of  N^laton^  is  a 
proceeding  introduced  by  M.  Cl^mot  for  the  cure  of  cases  of  incomplete  hare- 
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lip,  i.e.  clefts  which  do  not  extend  into  the  nostril.  It  consists  (Fig.  270) 
in  making  an  incision  like  a  V  reversed  around  the  cleft,  leaving  both  flaps 
attached  at  their  base,  and  drawing  them  down,  so  as  to  form  a  diamond- 
shaped  womid,  which  is  then  sewn  together,  and  thus  a  considerable  protuber- 
ance is  substituted  for  the  cleft. 

Undbmplicated  double  harelip  is  not  a  very  much  more  serious  malforma-  Double 
tion  than  single  hareUp ;  at  least,  it  is  almost  as  easy  to  cure  by  operation,     *'^  *^' 

though  the  deformity  left  will  probably  be 
greater.  In  this  form  of  malformation  there 
is  a  median  tubercle,  bounded  on  either  side 
by  clefts,  of  which  very  commonly  one  reaches 
into  the  nostril,  while  the  other  does  not,  or 
both  may  be  complete.  The  nose  is  depressed 
and  the  nostrils  widened.  The  incisive  bone, 
which  corresponds  to  the  median  tubercle, 
carries  generally  four  teeth,  but  their  number 
varies.  In  uncomplicated  harehp  there  is  no 
actual  fissure  in  the  bony  palate,  nor  any 
malposition  of  the  os  incisivum,  though  some 
trace  of  a  cleft  on  one  or  both  sides  is  not  in- 
Pio.  m.  Diagzam  of  double  bareiip.—     frequently  noticcd  on  close  examination. 

Holmes^ '  Btag,  Dia.  of  Childhood.'  *_,-  , .        .  i  •      i    -i   i      ,  , 

The  operation  for  uncompucated  double- 
harelip  consists  in  paring  both  sides  of  the  median  tubercle  by  two  incisions 
meeting  in  a  point  below,  so  as  to  leave  in  the  centre  a  triangular  piece,  with 
its  base  upwards.  The  edges  of  the  two  lateral  portions  of  the  Hp  are  then 
pared,  and  these  pieces  attached  above  to  the  central  piece,  and  below  this 
(for  the  central  piece  is  always  narrower  than  the  rest  of  the  lip)  to  each 
other.  As  there  is  often,  if  not  always,  considerable  traction  on  this  lower 
part,  and  a  gap  or  fissure  generally  exists  after  this  simple  operation,  it  is  often 
advisable  to  leave  part  or  the  whole  of  the  lateral  flaps  attached  and  to  implant 
them  into  each  other,  to  fill  up  the  gap. 

Harelip,  either  single  or  double,  may  be  complicated  with  fissure  of  the  Compii 
palate,  and  when  this  is  the  case  in  double  harehp  the  incisive  bone  often  pro-  ^titiUp 
jeets  considerably,  and  appears  to  hang  on  to  the  end  of  the  nose  (Fig.  278). 
In  such  cases,  or  in  single  hareUp  when  the  two  portions  of  the  jaw  are  on 
a  different  level  (Fig.  268),  the  gap  may  be  very  wide,  and  there  will  be  much 
difficulty  in  filling  it  up.  Hence  the  importance  of  not  removing  any  of  the 
already  existing  tissue  if  it  can  possibly  be  saved  and  made  available  for  that 
purpose.  It  would  be  out  of  place  here  to  describe  all  the  ingenious  operations 
which  have  been  invented  for  the  cure  of  complicated  harehp.  I  will  limit 
myself  to  two  or  three  of  the  more  useful.  In  cases  with  very  extensive  cleft, 
or  with  a  projection  of  one  portion  of  the  jaw,  the  '  operation  of  Giraldis ' ' 
will  be  found  useful.  Flaps  are  cut  on  either  side,  and  are  left  attached  on 
one  (the  right  in  the  diagram)  by  the  lower,  on  the  other  (the  left  in  the  dia- 
gram) by  the  upper  end,  the  incisions  being  carried  round  the  nose  as  fEur  as 
maybe  deemed  necessary  (Fig.  274).  The  flap,  attached  by  its  lower  end,  is 
then  turned  downwards,  so  that  its  red  edge  forms  the  border  of  the  hp,  while 
the  other  is  drawn  upwards,  towards  the  nostril,  and  they  are  thus  dovetailed 
together  with  interrupted  sutures.  If  the  surgeon  thinks  it  safer  he  can  sup- 
p(ni  his  sutures  for  a  day  or  two  by  a  harelip-pin  in  the  centre. 

*  *  Lemons  dioique^  sur  lee  Mai.  Chir.  des  KnfanU/  1868,  pp.  155-6. 
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When  the  median  tubercle  projects  (Fig.  27S)  it  is  often  remored  with  the 
cutting' pliers  before  the  operation,  the  skin  covering  it  being  saved,  either  to 
fit  Into  the  gap  or  to  sew  on  to  the  central  incision  and  help  to  form  the 
colomella ;  and  if  the  projection  be  very  great  and  the  portion  of  bone  mncb 
isolated  it  may  be  well  to  follow  this  course.  But  if  the  incisive  bone  can  be 
preserved  it  will  be  found  usefol  in  preventing  the  extremely  disagreeable 
underhung  appearance  which  its  removal  gives  to  the  profile.'    There  are 


several  ways  of  dealing  with  this  projection.  The  easiest  but  also  the  rodest 
and  least  secure  method  is  to  break  it  from  the  vomer  and  press  it  back  into 
the  cleft  between  the  two  halves  of  the  upper  jaw.  A  better  plan  is  either  to 
make^an  incision,  with  a  strong  pair  of  scissors,  through  the  septom,  or,  as 
recommended  by  Blandin,  to  cut  out  a  triangular  piece  from  the  septum. 
This  allows  the  surgeon  to  press  back  the  intermaxillary  portion  between  tfae 
two  maxillte.    Bnma  recommends  that  the  two  parts  of  the  septum  nasi  be 


'  Surg.  DU.  al  ChUdlwail.' 


drawn  together  with  sutures ;  but  this  recommendation  is  by  no  means  easy 
to  carry  out  in  practice :  ajid  Langenbeck  fixes  the  intermaxillary  portion  by 
sutures  to  the  maxillffi.  It  is  very  true  that  the  intermaxillary  portion,  thus 
replaced,  often  remains  more  or  less  loose,  and  it  is  also  true  that  the  teeth 
which  it  contains  are  often  misplaced,  but  they  can  be  drawn,  and  tfae  ineinve 
bone  will  form  a,  useful  support  for  a  tooth-plate  when  the  median  tubercle 
has  been  thus  depressed.  The  case  is  then  to  be  dealt  with  as  any  other  com- 
■  Sec  two  flgs.  N'oe.  21  ud  26,  in  my  book  on  '  Surgi<:&t  D'attaa  of  ChildlMod.' 
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the  very  earliest  periods  of  life ;  but  there  is  some  little  risk  in  so  doing  from 
the  bleeding,  and  there  is  much  greater  probability  of  failure  from  non-union 
of  the  wound,  in  consequence  of  some  of  the  numerous  disturbances  of  health 


Operatiun 
for  ti^ured 
palate,  or 
Htapby- 
lornphy. 


Fio.  S76.    Smith's  gag  for  staphyloraphy. 

to  which  young  infants  are  liable,  so  that  the  age  of  three  or  four  is  generally 
selected.  The  object  of  the  operation  is  first  to  pare  the  edges  of  the  cleft, 
then  to  pass  sutures  through  the  flaps,  to  bring  the  edges  together  in  their 
whole  extent,  and  to  divide  the  muscles 
sufficiently  to  obviate  any  traction  on  the 
sutures,  which  are  finally  to  be  tied.  The 
patient  being  fully  anaBsthetised,  the  gag 
here  represented  is  to  be  introduced  closed 
and  then  dilated  to  its  full  extent,  it 
having,  of  course,  been  carefully  fitted  to 
the  mouth  on  a  pre\dous  day.  Then  the 
edge  of  one  of  the  halves  of  the  palate  is 
to  be  seized  with  a  long  pair  of  clawed 
forceps,  and  the  whole  edge  (including 
the  part  which  has  been  grasped  by  the 
forceps)  rapidly  removed,  and  the  same 
on  the  other  side.  If  the  surgeon  be  com- 
pletely ambidextrous  this  is  most  rapidly 
done  by  changing  the  knife  into  the  left 
hand,  but  most  operators  find  it  more 
convenient  to  cross  the  hands.  Then  the 
sutures  are  passed  rapidly  through  each 
flap,  each  suture  being  passed  double ;  but 
the  upper  ones  may  be  guided  through 
both  at  once,  while  the  lower  suture  in  the  uvula  on  each  aide  is  left 
double,  in  order  that  the  surgeon  may  put  the  palate  on  the  stretch  by  drawing 
on  that  suture  while  he  divides  the  muscles.  The  usual  way  of  p^^^'ng  the 
sutures  is  to  draw  that  on  one  side  out  of  the  mouth  doable — ^i«e.  in  a  long 


Fio.  277.  Method  of  paiwing  aotl  tying  iLt 
sntnrofi  in  flaaured  palate,  b  shows  the 
single  »»iitiire  pu«kHl  through  the  \e!t  half  of 
the  palate,  the  double  sotore  throa^h  the 
right,  ttud  the  end  of  tbcuingle  sutuiv  iwMcd 
into  th«>  loop  of  the  double  one,  «bi<h  it 
drawn  out  of  the  moath  for  tiiat  poniosa. 
a  6ho\\-s  the  loop  drawn  hack  a^nin,  osnjiiK 
the  siuRlf  thread  with  it,  wliich  naw  Imb 
acrow  the  cleft,  c  shoii-«  the  ninninf  knot 
made  by  casting  a  knot  on  one  strinir  and 
IMMintr  the  other  end  throogh  it  b«fbre  it  ts 
tightened. 
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loop — and  having  drawn  the  opposite  suture  out  eiugle,  to  pass  its  nearer 
end  into  the  loop  of  the  first,  and  then  draw  the  looped  suture  completely  out 
of  the  nionth.  Ab  it  comes  through  it  carries  the  single  one  with  it,  which 
then  lies  completely  across  the  cleft  (Fig.  277).  The  two  ends  should  then 
be  lightly  tied  together,  bo  that  there  may  be  no  risk  of  the  suture  being 
jerked  oat  by  any  accident.  AH  this  having  been  completed,  the  surgeon 
proceeds  to  divide  the  musolea  by  passing  a  fine  knife  (that  used  for  paring 
the  edges  will  answer  perfectly)  throngh  the  palate  close  inside  the  hamular 
process,  and  drawing  its  edge  as  t&r  along  the  upper  surface  of  the  soft  palate 
as  may  be  neoesBary  to  paralyse  the  action  of  the  levator  palati  {Fig.  278).  A 
very  shght  acquaintance  with  the  anatomy  of  the  soft  palate  will  suffice  to 
prove  the  correctness  of  the  opinion  expressed  by  Sir  W.  Fergusson.  that  the 


. ,, -, „ erilop  mtBtl  an  the  right  iMs,  with  tba 

.  .  entewt  dot  U>  the  >■"""'■'  proom  (vblch  la  «i|»«d  on  tbc  other  >l'le  b;  ths  nnwril  of  the 

IrHlor  palMi    It  will  b«  Man  that  1u  spplirlDg  the  td««  of  tba  knlta  to  lh«  putarlor  ot  opper  iDriKe 
of  the  paUte  llapalmatt  Ihft  wliole  of  th«  miuote  may  b4  iUirid«d.    The  palatophnrjngnii  or  pa«t«r^or 


division  of  this  muscle  is  the  most  effectual  and  necessary  method  of  obviating 
any  traction  on  the  edges  of  the  wonnd  after  staphylorapby.  This  mnscle  may 
be  divided,  without  fail,  by  the  method  recommended  by  Sir  W.  Fergusson, 
viz.  to  take  a  rectangular  knife,  which  is  to  be  introduced  behind  the  flap,  and 
with  which  an  incision  is  to  be  made  perpendicular  to  the  centre  of  a  line 
joining  the  hamular  process  with  the  Eustachian  tube,'  and  prolonging  the 
incision  downwards  till  it  reaches  the  pterygoid  process.  Anyone  who  will 
practise  this  incision  on  the  dead  snlgect  will  see  that  it  infaUibly  accomplishes 

'  Tbe  hfcpmUif  proceas  ia  Blvaji  pUial;  to  be  felt  in  tbe  month  juat  behind  ths  last 
moUr  tooth.  In  fiaanred  p«lat«  the  opening  of  the  EmtaehiftD  tube  will  be  ■een  through 
UweMt 
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its  object,  and  Sir  William  attributes  to  it  the  additional  advantage  that  the- 
swelling  which  follows  it  pushes  the  flap  downwards  and  keeps  it  steady.  But  it 
is  somewhat  difficult  to  execute  on  the  living  subject,  and  is  apt  to  be  followed 
by  a  good  deal  of  bleeding.  Besides,  what  makes  Mr.  Pollock's  plan  so  much 
more  convenient  is  that  it  can  be  put  off  till  all  other  steps  of  the  operation 
have  been  completed.  If  the  operator  chooses,  the  sutures  can  even  be  tied 
before  the  incisions  are  made,  and  this  is  no  small  convenience  in  an  operation 
under  antesthesia.  What  makes  these  operations  often  so  troublesome  and 
so  exhausting  to  the  patient  is  the  necessity  for  sponging  away  the  blood,  and 
for  allowing  the  patient  to  vomit  out  all  blood  and  bloody  fluid  which  he  may 
have  swallowed.  The  touch  of  the  sponge  causes  more  effusion  of  fluid ;  the 
vomiting  fills  the  mouth  with  fluid,  which  has  to  be  sponged  away,  by  which 
time  the  patient  has  probably  half-recovered  his  senses.  Then  the  gag  has 
to  be  withdrawn  and  the  whole  business  recommenced.  If,  on  the  other 
hand,  the  patient  is  brought  completely  under  the  ansBsthetic  at  first,  a  handy 
operator  can  often  pare  the  edges  with  no  great  loss  of  blood,  pass  the  sutures 
and  tie  them  before  consciousness  has  in  any  degree  returned,  and  with  little 
or  no  need  of  sponging.  Then  a  slight  extra  dose  may  be  given,  and  the 
incisions  completed.  Mr.  Pollock's  incision  may,  in  dexterous  hands,  com- 
pletely sever  the  levator,  though  it  appears  to  me  less  certain  to  do  this  than 
Sir  W.  Fergusson's,  but  this  is  really  of  little  moment.  The  knife  can  be 
used  till  the  flaps  are  perfectly  flaccid,  and  no  traction  exists  on  the  sutures 
to  any  extent  that  can  interfere  with  union,  and  this  is  all  that  is  wanted  in 
practice.  It  is,  I  think,  hardly  ever  necessary  to  divide  any  other  muscle, 
but  if  the  surgeon  thinks  proper  the  posterior  pillar  of  the  fauces  can  be  cut 
through  to  any  depth  which  seems  requisite. 

The  sutures  for  the  soft  palate  should  always  be  soft.  Some  surgeons 
prefer  horsehair  sutures,  which  have  the  recommendation  of  not  requiring 
removal  for  a  very  long  time,  since  they  produce  very  little  irritation ;  but 
they  have  the  disadvantage  of  being  somewhat  brittle  (though  less  so  if  well 
soaked)  and  diflicult  to  tie.  Silk  sutures  answer  very  well,  and  can  be  left 
in  position  for  five  or  six  days,  by  which  time  union  is  always  quite  firm, 
unless  any  irritation  is  going  on,  and  if  it  is  the  retention  of  the  sutures  will 
be  of  little  use. 

After  the  operation  the  patient  should  be  well  fed  on  fluid  or  soft  semi* 
soHd  food  with  wine.  It  used  to  be  thought  necessary  to  prevent  him  from 
speaking  for  some  days,  but  this  is  impossible  with  children,  and  indeed 
seems  unessential. 

When  the  fissure  extends  only  a  little  way  through  the  hard  palate  it 
may  be  treated  Hke  one  of  the  soft  palate  only.  If  a  small  perforation  is 
left  it  will  probably  fill  up  spontaneously  or  can  be  filled  up  afterwards.  Bui 
if  the  whole  or  the  greater  part  of  the  hard  palate  is  deft,  the  mucous  mem* 
bxane  and  periosteum  must  be  dissected  away  from  the  bone,  and  the  mooo* 
periosteal  flaps  thus  made  brought  down  and  united  in  the  middle  line.  In 
doing  this  an  incision  is  first  made  along  the  line  of  junction  of  the  nooe  and 
mouth,  and  another  parallel  to  it  near  the  alveolar  process,  extending  back* 
wards  into  the  soft  palate  as  far  as  seems  necessary,  and  the  soft  parts  raised 
firom  the  bone  with  rectangular  raspatories.  Langenbeck  has  laid  maeh 
stress  on  the  advantage  of  denuding  the  bones  of  periosteum  in  this  opera* 
tion,  and  is  often  spoken  of  as  having  introduced  a  new  method  of  operating  ; 
but  it  appears  certain  to  me  that  his  operation  differs  in  no  material  particular 
from  that  which  Mr.  Avery  and  Mr.  Pollock  practised  long  ago,  though  be 
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may  have  more  distinctly  laid  stress  on  the  fact  that  the  periosteum  is  (to 
some  degree  at  any  rate)  contained  in  the  flap.  I  say  *  to  some  degree/  for 
the  bone  is  too  irregular  in  its  surface  to  permit  of  the  periosteum  being 
removed  entire.  Mr.  Pollock'  has  shown  that  the  prospect  of  success  in 
complete  cleft  of  the  palate  is  in  one  respect  better  than  in  partial  cleft, 
since  in  complete  clefts  the  edges  of  the  fissure  are  nearly  vertical,  while 
in  partial  cleft  they  are  more  nearly  horizontal.  The  consequence  is  that 
when  the  flaps  are  pared  off  the  former  they  meet  in  the  middle  line  with- 
oat  any  tension,  while  in  the  latter  they  are  hardly  long  enough  to  fill  the 

It  seems  good  policy,  if  there  is  not  too  much  bleeding,  to  unite  the  whole 
cleft  at  once,  as  the  complete  Uberation  of  the  whole  of  the  soft  parts  allows 
the  flaps  to  come  together  without  any  tension,  and  the  lateral  incisions  will 
possibly  render  any  division  of  the  muscles  superfluous.  Many  surgeons 
prefer  silver  sutures  for  the  hard  palate. 

When  harelip  is  also  present  it  is  well  to  unite  the  harelip  in  early  infancy. 
and  this  will  press  the  halves  together  and  limit  the  extent  of  the  cleft ;  but 
it  is  better  to  defer  the  more  serious  operation  till  four  or  five  years  of  age. 

Shortly  before  his  death  Sir  W.  Fergusson  introduced  a  modification  of 
the  operation  of  staphyloraphy,  by  osteoplasty.  Instead  of  paring  the  mem- 
brane off  the  bone  he  divided  the  latter  with  bone-scissors  in  the  line  of  the 
incision  made  near  the  alveolar  process  (for  which  purpose  a  hole  is  first  to  be 
made  through  the  bone  with  a  sharp  chisel),  and  then  the  whole  moiety  of 
the  cleft  (bone  and  all)  is  displaced  to  meet  its  fellow  of  the  opposite  side, 
which  is  similarly  treated.  The  edges  are  then  pared  and  the  flaps  sewn 
together  with  stout  sutures. 

The  other  malformations  which  occur  about  the  head  and  face  are  too  rare  Meningo- 
and  too  little  amenable  to  treatment  to  render  it  worth  while  to  discuss  them  f^lll^ufi 

6nC6pIUuO' 

here  ;  but  I  must  refer  shortly  to  meningocele  and  encephalocele,  on  account  oeie. 
of  the  interesting  questions  of  diagnosis  to  which  they  give  rise.  They  are 
congenital  affections,  having  the  same  relation  to  the  cranium  and  brain  which 
epina  bifida  has  to  the  spinal  column  and  cord ;  that  is  to  say,  the  ossification 
of  the  bony  case  being  incomplete,  the  effusion  of  fluid — the  result  of  some 
iU-onderstood  action  during  foBtal  life— forces  either  the  membranes  or  the 
nervoufl  substance  itself  through  the  unossified  part.'  In  the  spinal  column 
the  nerve-centre  is  rarely  affected.  In  the  brain  it  is  so  comparatively  often. 
The  fluid  collects  in  the  ventricular  cavity,  and  some  part  of  the  brain  is 
Ibroed  out  of  the  hole  in  the  skull.  This  is  an  encephalocele.  When  the 
effosion  is  wholly  outside  the  brain,  so  that  the  protrusion  is  formed  only  by  a 
bag  of  the  membranes,  the  tumour  is  called  a  meningocele.  These  protrusions 
are  moet  common  at  the  proral  part  of  the  occipital  bone,  which  in  early  foetal 
life  is  usually  composed  of  four  distinct  centres  of  ossification ; '  and  it  is 
between  these  centres — i.e.  just  behind  the  foramen  magnum — that  the  pro- 
troaion  occurs.    Another  Cftvourite  situation  is  at  the  junction  of  the  frontal 

■  'System  of  Surgery/  3rd  ed.  toL  ii.  p.  511. 

*  jioeh  at  least  is  the  common  opinion,  though  Sir  Presoott  Hewett  has  given  strong 
naaoas  for  doubting  it.  If  the  hole  in  the  skull  be  not  the  result  of  arrested  development, 
1*  mwt  be  attributed  to  pressure  by  the  dropsical  brain ;  but  then  it  is  difficult  to  say  why 
it  affwCa  one  situation  rather  than  another.  Now,  the  protrusion  is  as  common  in  the  ooci* 
pital  region  as  in  all  the  other  situations  put  together.  See  Prescott  Hewett,  in  *St.  George's 
Ho0p.  Beporta/  vol.  vi. 

'  See  Gray*s  *  Anatomy/  10th  ed.  p.  23,  footnote. 


686  CONGENITAL  MALFOBMATIONS. 

and  nasal  bones,  but  any  part  of  the  cranium  may  be  the  seat  of  the  protru- 
sion, even  the  base  of  the  skull,  and  here  the  effusion  is  probably  in  the  third 
ventricle. 

The  fluid  of  a  meningocele  is  sometimes  completely  free  in  a  cyst  formed 
by  the  dura  mater  and  its  arachnoid  covering,  exactly  as  in  common  hydrocele. 
Such  tumours  may  be  completely  transparent,  and  hang  over  the  nape  of  the 
neck  from  a  pedicle  which  reaches  up  to  the  occiput.  But  at  other  times  the 
fluid  is  contained  in  a  multilocular  tissue,  much  resembling  an  enormous  over- 
development of  the  pia  mater,  ^  or  possibly  formed  by  protrusions  from  the 
falces  of  the  dura  mater.  Very  often  along  with  the  watery  fluid  a  small  por- 
tion of  the  surface  of  the  brain  projects  beyond  the  hole  in  the  skull,  forming 
what  is  called  a  hydrencephalocele.  Pure  encephaloceles — ^i.e  protrusions 
consisting  of  the  brain-substance  lying  immediately  beneath  the  hernial  sac 
— are  rare.  They  are  of  small  size,  and  very  often  produce  no  symptoms  and 
display  little  tendency  to  increase  (Hewett,  op.  cit.  p.  188). 

Little  or  nothing  can  be  done  for  such  tumours.  Their  removal,  even 
when  they  consist  obviously  of  nothing  but  water,  is  too  dangerous  to  be 
justifiable.  Pressure  after  evacuation  of  part  qi  the  fluid  may  be  tried,  and 
in  some  cases  seems  to  have  done  good.  Iodine  injection  has  been  used  (by 
myself  and  others),  but  no  success  can  be  claimed.  The  chief  importance  of 
the  subject,  indeed,  is  to  know  the  diagnosis  of  such  a  tumour,  in  order  to 
avoid  any  surgical  interference.  Such  tumours  have  been  mistaken  for  nievus 
(degenerated  or  otherwise),  and  for  sebaceous  and  other  tumours,  and  many 
fatal  operations  have  thus  been  occasioned ;  while  in  other  cases  the  patient 
has  been  lucky  enough  to  escape  with  life,  even  after  the  removal  of  a  portion 
of  the  brain.^ 

The  two  great  points  in  the  diagnosis  of  these  tumours  of  the  brain  are 
the  history — showing  that  the  growth  is  congenital — and  the  situation  in 
which  it  forms.  But  as  nadvus  is  always  congenital,  and  sebaceous  tumours 
also  sometimes,  it  is  necessary  to  study  very  carefully  the  effects  of  pressure 
on  the  tumour,  and  to  examine  the  lump  most  minutely,  in  order  to  ascertain 
the  presence  or  absence  of  a  hole  in  the  skull.  In  a  congenital  tumour 
believed  to  be  a  degenerated  nasvus,  or  other  growth  unconnected  with  the 
brain,  no  operation  should  be  ventured  upon  until  the  surgeon  is  completely 
satisfied  that  the  lump  is  in  no  degree  reducible,  that  pressure  on  it  produces 
no  head  symptoms,  and  that  its  base  is  free  from  the  bones  of  the  skull. 


TUMOUBS  OF  THE  CBANIUM. 

TuMOUBs  sometimes  arise  in  after-life  which  perforate  the  cranium  and  lie 
in  direct  communication  with  the  membranes  of  the  brain,  as  in  the  remark- 
able instance  here  figured.  These  cases  were  first  introduced  to  the  notice 
of  surgeons  in  Louis's  celebrated  Memoir  on  *  Fungous  Tumours  of  the  Don 
Mater,'*  where,  however,  it  is  clear  that  several  different  forms  of  tumour 
are  confounded  together.  Some  of  the  swellings  there  described  were  very 
likely  (like  Mr.  Caesar  Hawkins's  case)  fibrous  or  fibroid  tumours  springing 
from  the  cranium  and  growing  outwards  and  inwards.     Such  tumours  are 

*  See  Holmes,  *  On  a  Case  of  Meningocele/  in  'St.  GeorgeV  Hosp.  BeporU,'  vol.  i,  p.  44>. 

•  See  Sir  P.  Hewett's  account  of  an  operation  by  Mr.  Tatum.     Op.  cil,  p.  144. 

■  In  the  *  Memoirs  of  the  Adidemy  of  Surgery,'  trans,  for  the  Sydenham  Sodety  by  Dmrry 
Ottley. 
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distinguiahed  by  their  slow  growth,  the  imperfect  pulsation  they  receive  from 
the  sabjaceat  brain,  and  the  cerebral  symptoms  which  they  occasion,  and 
which  vary  with  the  state  of  coogestioo  of  the  tumour.  Others  are  malignant. 
These  also  probably  originate  in  the  bone,  but  tliey  grow  much  more  rapidly, 
pulsate  much  more  violently  (and  very  probably,  in  consequence  of  the 
presence  of  large  cells  in  their  Bubstance,  as  other  pulsatile  cancers  in  bone 
do),  and  destroy  life  rapidly.  I  have  seen  a  tumour  of  this  sort  mistaken 
for  aneurism  by  anastomosis,  from  which,  however,  the  symptoms  of  pressure 
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on  the  brain  should  have  distinguished  it.  Then  there  are  swellings  caused 
by  a  hernia  of  the  brain  in  consequence  of  disease  in  the  bones  of  the  skull, 
as  in  the  case  related  by  Mr.  Ctesar  Hawkins,  op.  cit.  p.  861 ;  and  several  of 
Louia'  cases  seem  to  have  been  of  this  nature.  Whether  tumours  occur 
which  can  in  strictness  be  called  'of  the  dura  mater' — i.e.  new  growths 
springing  from  that  membrane  itself — seems  doubtful.  The  cases  altt^ther 
are  very  rare,  but  are  important  in  respect  of  diagnosis. 
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DISEASES  OF  THE  LIPS  AND  MOUTH. 


Herpea. 


Fissure. 


'  Stnimous 
lip.' 


Nkvus. 


Cancer  of 
the  lip. 


Diagnosis 

from 

chancre. 


Hebpes  on  the  lip  is  one  of  the  most  fjanxiliar  of  all  affections.  It  is  gene- 
rally held  to  indicate  some  slight  disorder  of  digestion,  but  occurs  really  in 
conditions  of  perfect  health.  K  it  requires  any  treatment  at  aU  slight  purga- 
tion, the  regulation  of  the  diet,  ai^d  mild  mercurial  ointments  are  the  appro- 
priate measures.  A  very  favourite  ointment  is  gr.  x-xv  of  the  grey  oxide  of 
mercury  to  the  ounce  of  lard. 

Fissures  on  the  lips  are  closely  allied  to  herpes,  and  are  sometimes  so  per- 
sistent and  so  painful  as  almost  to  recall  the  fissures  which  occur  near  the 
anus.  But  they  rarely  if  ever  require  incision.  The  constitutional  conditions 
on  which  they  depend  must  be  ascertained,  for  it  seems  certain  that  they  are 
often  a  symptom  of  congenital  syphilis,  and  at  other  times  are  dependent 
on  strumous  disease.  The  local  application  which  is  most  beneficial  is  the 
nitrate  of  silver  in  stick,  with  some  mild  mercurial  ointment. 

The  upper  lip  is  frequently,  and  the  lower  lip  less  often,  the  seat  of  a 
general  enlargement,  due  to  struma,  without  any  special  deposit  being  percep- 
tible. This  affection  is  commonest  in  young  women,  and  it  requires  no  local 
treatment,  as  it  will  subside  under  the  general  treatment  indicated  for  the 
constitutional  disease ;  but  I  mention  it  here,  as  it  excites  the  patient's  alarm^ 
and  is  to  be  diagnosed  from  tumour.  The  diagnosis  is  obvious,  if  the  surgeon 
is  acquainted  with  the  affection. 

The  lips  are  very  commonly  the  seat  of  ncevus,  which  in  ordinary  cases  is 
of  the  cutaneous  or  capillary  variety,  and  then  requires  only  the  ordinary 
treatment,  in  fact,  is  often  stationary,  and  requires  no  treatment  at  all.  But 
in  other  cases  the  graver  affection  called  aneurism  by  anastomosis  occurs 
(more  commonly,  I  beUeve,  on  the  upper  lip),  as  figured  on  page  848.  The 
treatment  of  this  disease  is  often  very  embarrassing.  When  it  is  small  the 
best  plan  is  to  cut  it  out,  and  bring  the  halves  of  the  lip  together,  just  as  for 
any  other  tumour.  But  when  very  large  it  cannot  be  thus  dealt  with,  and 
then  the  red-hot  wire  introduced  and  made  to  out  through  the  mass — as  by 
the  galvanic  cautery — is  the  best  method  of  treatment;  or  the  coronary 
arteries  may  be  tied  by  turning  the  lip  out,  and  the  diseased  tissue  con- 
solidated by  the  action  of  setons  or  electrolysis. 

Cancer  is  almost  uniformly  developed  in  the  lower  lip,  though  to  this 
rule  there  are  rare  exceptions.'  It  is  almost  always  of  the  epithelial  variety, 
and  often  seems  to  be  excited  by  the  irritation  of  smoking  a  clay  pipe.  It 
is  much  more  common  in  men  than  women.  It  is  frequently  complicated 
with  enlargement  of  the  submaxillary  glands,  and  is  often  the  seat  of  con- 
siderable pain.  It  slowly  spreads  to  the  tissues  of  the  mouth ;  bat  it  proves 
fatal  usually  by  the  secondary  growth  in  the  neck,  and  not  by  any  symptoms 
caused  by  primary  cancer.  Its  removal  is  urgently  indicated.  If  the 
glandular  affection,  however,  be  only  slight  and  recent,  possibly  the  enlarge- 
ment may  subside  after  the  removal  of  the  original  tumour;  at  any  rate  the 
surgeon  is  bound  to  give  his  patient  the  chance.  The  diagnosis  is  not  usually 
difficult.  The  warty  surface,  the  surrounding  deposit  of  hard  substance,  and 
the  persistent  nature  of  the  disease  sufficiently  distinguish  it  from  all  other 
affections,  except  perhaps  chancre.   Chancres  on  the  lip  are  not  at  all  luioom- 

'  Mr.  Venning  and  I  related  each  a  case  of  cancer  of  the  upper  Up  in  the  *  St«  Oeorge** 
Hospital  Reports/  toI.  vi. 
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mon,  and,  I  believe,  are  often  incurred  innocently  from  accidental  inoculation 
of  a  crack  on  the  lip.  In  this  case  the  patient  can  give  no  history  of  the 
origin  of  the  sore,  and  when  the  disease  arises  from  lascivious  conduct  he 
will  give  none,  so  that  there  is  usually  no  assigned  cause  to  assist  in  the  dia- 
gnosis. But  the  surfiEice  of  a  chancre  is  less  warty  and  irregular  than  that  of 
a  cancer ;  the  hardness,  if  there  is  any  (and  not  unfrequently  there  is  little 
enough),  is  uniform,  and  extends  a  very  little  distance  beyond  the  sore, 
and  the  bubo  is  earlier  in  its  appearance  than  the  malignant  deposit  in 
the  submaxillary  glands  is.  Chancres  are  equally  if  not  more  common  in 
the  female  sex.  Secondary  symptoms  will  generally  appear  in  six  weeks 
or  two  months  and  settle  the  question,  or  the  administration  of  mercury 
will  speedily  cure  the  sore. 

In  removing  a  cancer  of  the  lip,  if  the  disease  spreads  any  distance  from 
the  edge,  it  is  best  to  make  a  V-shaped  incision,  running  entirely  through 
healthy  parts,  and  sew  the  two  flaps  of  the  lip  together  with  the  harelip  suture. 
An  assistant  stands  behind  the  patient's  head  and  holds  the  two  sides  of  the 
lip  firmly,  so  as  to  prevent  bleeding  from  the  coronary  arteries.  A  small  stitch 
may  be  put  in  at  the  red  edge  of  the  lip  to  obviate  any  break  in  its  line. 
When,  as  sometimes  happens,  the  disease  appears  in  the  form  of  a  deposit  dif- 
fused along  the  border  of  the  lip,  but  not  spreading  far  into  its  substance,  it 
is  better  to  shave  it  off  with  a  pair  of  curved  scissors,  and  approximate  the 
skin  and  mucous  membrane  with  a  few  points  of  suture. 

If  a  very  large  part  of  the  lip  requires  removal  the  cheek  must  be  liberated 
by  curved  incisions  running  round  the  alee  of  the  nose,  when  the  flaps  can  be 
brought  together,  but,  of  course,  with  a  good  deal  of  tension  and  a  most  un- 
pleasant '  underhung '  look. 

Other  tumours,  cystic  and  solid,  are  found  in  the  substance  of  the  lip,  but 
there  are  no  peculiarities  here  due  to  the  seat  of  the  tumour. 

Banula  is  a  cyst,  very  analogous  to  a  ganglion,  found  in  the  floor  of  the  RanaU. 
mouth  and  raising  up  the  tongue.  It  is  of  a  flattened  form,  something  like 
the  body  of  a  frog,  and  is  generally  confined  to  the  mouth.  Sometimes  it 
grows  to  a  large  size,  and  presents  idso  under  the  jaw,  forming  a  large  swell- 
ing, which  fluctuates  from  the  neck  to  the  interior  of  the  mouth.  It  has  in 
rare  cases  been  observed  to  occur  congenitally  ('  Lond.  Med.  Becord,'  1877, 
p.  497). 

Banulee  are  formed  sometimes  by  the  obstruction  of  one  of  the  large  sali- 
vary ducts,  as  by  a  salivary  calculus ;  at  other  times,  as  it  seems,  by  the  ex- 
pansion of  one  of  the  processes  of  the  sublingual  gland,  and  probably  at 
others  by  the  independent  formation  of  a  cyst  in  the  cellular  tissue.  The 
fluid  contained  in  the  cyst  bears  the  strongest  resemblance  to  that  of  a  ganglion 
— i.e.  it  is  a  clear,  yellowish,  glutinous  fluid,  something  Uke  isinglass. 

The  tumour  is  troublesome  from  the  interference  it  causes  with  the  motion 
of  the  tongue  and  jaws. 

It  can  in  most  cases  be  cured  by  simply  making  a  free  incision  into  it  in  the 
mouth,  pressing  all  the  fluid  out,  and  taking  care  to  keep  the  wound  open  by 
passing  a  director  along  it  daily  till  the  cavity  has  quite  filled  up.  But  it  has 
often  seemed  to  me  better  to  take  a  piece  of  the  mucous  membrane  out,  by 
pinching  up  the  wall  of  the  cyst  with  a  pair  of  clawed  forceps  and  snipping 
out  a  piece  with  the  scissors  large  enough  to  allow  the  end  of  the  finger  to  be 
passed  in.  When  this  is  done  the  cavity  can  hardly  close  till  it  is  filled  up. 
But  the  disease  is  sometimes  obstinate,  and  then  either  a  seton  must  be 
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passed  through  it  or,  after  free  incision,  the  cavity  must  be  cleaned  out  and 
the  lining  membrane  pencilled  with  nitrate  of  silver,  or,  if  that  is  not  strong 
enough,  with  nitric  acid.  In  some  cases  of  obstinate  recurrence  it  is  justifiable 
to  attempt  the  complete  removal  of  the  cyst  by  dissection.^ 

Those  which  project  into  the  neck  often  contain  sebaceous  matter  and  are 
more  analogous  to  sebaceous  tumours  than  ranulaa.'  But  I  have  seen  some 
whose  contents  proved  them  to  be  true  ranulss.  They  must  be  opened  by  a  free 
incision  either  in  the  floor  of  the  mouth  or  in  the  middle  line  below  the  hyoid 
bone,  which  must  be  kept  open  till  the  cavity  is  obUterated. 

Salivary  calculi  are  chiefly  seen  in  connection  with  ranula.  They  are 
small  calcareous  masses  sticking  out  of  and  obstructing  the  orifice  of  one  of 
the  larger  ducts — usually  Wharton's.  They  require  only  a  sUght  incision 
for  their  discharge. 


Acute 
tonsillitis, 
or  quinsy. 


The  tonsils  are  subject  to  acute  inflammation  and  abscess  from  various 
causes,  as  in  scarlatina,  in  phagedena  after  syphilitic  sore-throat,  in  dissecting 
wounds,  and  '  hospital '  sore-throat.  But  the  disease  especially  denominated 
acute  tonsillitis,  or  quinsy — Cynanche  tonsillaris — is  an  affection  allied  to  com- 
mon cold,  usually  attacking  persons  who  are  out  of  health  and  somewhat  pre- 
disposed to  sore-throat.  It  often  commences  with  rigors,  stiffiiess,  and  pain  at 
the  back  of  the  throat,  and  especial  pain  in  swallowing.  The  whole  of  the 
back  of  the  throat  is  red  and  swollen,  and  one  side  of  the  soft  palate  and  the 
corresponding  tonsil  is  especially  swollen  and  red ;  the  tongue  is  much  loaded 
with  a  creamy  fur,  the  saUva  may  run  copiously  out  of  the  month,  and  in 
severe  cases  there  is  so  much  difficulty  of  breathing  that  the  patient  thinks 
himself  in  danger  of  suffocation.  Gradually  the  parts  around  the  tonsil  soften, 
the  colour  of  the  matter  becomes  perceptible  through  the  red  membrane,  and 
an  abscess  forms  in  the  substance  of  the  tonsil  or  in  the  cellular  tissue  around. 
This  having  burst  or  being  opened,  the  symptoms  rapidly  subside.  It  is  rare 
for  both  tonsils  to  be  affected  at  the  same  time,  though  not  uncommon  for 
one  to  be  attacked  after  the  inflammation  in  the  other  has  subsided. 

The  treatment  required  is  almost  always  somewhat  stimulating,  for  the 
patient  has  generally  been  out  of  health  and  ihe  pulse  is  low.  Steaming  the 
throat  sometimes  gives  a  good  deal  of  relief ;  and  a  mustard  emetic  at  the 
commencement  of  the  attack  is  often  very  beneficial.  Gargling  is  very  pain- 
ful, and  does  little  good.  If  any  local  application  is  advisable  a  mixture  of 
mineral  acid  and  honey  apphed  with  a  brush  seems  best.  When  the  patient 
suffers  grievously  from  the  swelling,  yet  no  pus  can  be  perceived,  it  is  justi- 
fiable to  make  incisions  or  scarifications  into  the  inflamed  tissues,  in  order,  if 
possible,  to  relieve  the  swelling  and  hasten  the  approach  of  pus  to  the 
surface ;  but  care  must  be  taken  not  to  direct  the  point  of  the  knife  outwards, 
especially  if  the  incisions  are  made  at  all  deeply.  If  a  knife  is  used  its  blade 
should  be  wrapped  in  lint  to  within  an  inch  of  the  point,  the  patient's  mouth 
should  be  widely  opened  in  a  good  light,  and  the  handle  of  the  knife  being 
directed  outwards  as  it  is  entered  into  the  tonsil  or  the  parts  near  it,  its  point 
will  incline  towards  the  middle  line.  In  this  position,  even  if  the  patient 
should  start,  the  large  vessels  around  the  tonsil  can  hardly  be  injured.' 


I  See  Michel  in  *Ga2.  Hebd.'  1877. 

*  Fairlie  Cla^e,  *  Diseases  of  the  Tongue/  p.  217.    Pollock,  op.  cit.  p.  524. 

'  Severe  and  even  fatal  bleeding  has  occurred  from  incisions  into  the  tonsil,  poasiMr  in 
some  eases  from  the  internal  carotid  itself,  bnt  certainly  in  most  cases  tnm  the  enUi^»vd 
artaries  of  the  gland.     In  such  case^  it  has  sometimes  been  thought  nccesBarj  to  tie  th« 
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Sometimes,  after  the  opening  of  an  abscess  in  the  tonsil,  the  opening 
becomes  phagedtenic,  or  other  acute  forms  of  sore-throat  supervene,  but  this 
is  very  rare. 

Putrid  or  sloughing  sore-throat  and  diphtheritic  affections  are  happily  now 
rarely  met  with,  except  in  epidemics,  when  they  come  more  under  the  notice 
of  the  physician.    I  would  refer  the  reader  to  works  on  Medicine. 

Chronic  enlargement  of  the  tonsils  is  an  extremely  common  affection,  gene-  Chronic  en- 
rally  due  to  constant  irritation  from  cold  and  neglect  in  children  of  strumous  Jj^fo^a^* 
constitutions,  but  occurring  also  in  those  who  are  well  cared  for,  and  not  rarely 
in  young  women  of  weak  health.  As  a  general  rule,  when  the  affection  is 
moderate  in  extent  it  is  more  troublesome  than  dangerous.  But  the  enlarged 
tonsils  are  liable  to  constant  attacks  of  sore-throat  and  ulceration  ;  they  spoil 
the  voice ;  sometimes  they  (or  rather  the  inflamed  and  thickened  condition  of 
the  mucous  membrane  around  them)  impede  the  hearing  ;  they  prevent  sleep 
except  with  the  mouth  open  ;  and  when  extremely  large  in  early  life  they  may 
so  obstruct  the  respiration  as  to  produce  a  partial  vacuum  within  the  chest, 
and  thus  the  pressiire  on  the  soft  parietes  of  the  thorax  may  much  alter  the 
shape  of  the  chest. 

Slighter  cases  may  be  left  with  confidence  to  constitutional  treatment ;  as 
the  health  improves  the  enlargement  will  subside.  But  when  the  swelling  is 
great  the  removal  of  the  projecting  part  of  the  tonsil  is  urgently  indicated,  and 
affords  the  patient  instant  relief  at  the  expense  of  only  momentary  incon> 
venience.  When  the  enlarged  tonsil  projects  fairly  from  the  surface  this  little 
operation  is  most  quickly  performed  with  the  French  (or  Charriire's)  guillotine. 
This  instrument  tenninates  behind  in  a  ring,  into  which  the  surgeon's  thumb 
is  inserted  ;  at  either  side  is  another  ring  for  his  fore  and  middle  fingers.  The 
instrument  consists  of  three  parts — ^a  base,  or  lowest  stem,  which  ends  in  front 
in  a  ring,  which  is  to  be  slipped  over  the  tonsil ;  above  this  and  travelling  in 
it  in  a  groove  is  another  stem  which  ends  in  a  ring,  and  the  edge  of  this  ring 
is  sharp,  so  that  as  it  is  pushed  forward  it  cuts  off  the  part  of  the  tonsil  over 
which  the  uistrument  has  been  slipped ;  and  above  this  again,  also  travelling 
in  a  groove  on  the  base  of  the  instrument,  is  a  stalk,  ending  in  the  thumb- 
ring  behind  and  in  a  double  hook  in  front,  and  so  jointed  on  to  the  base  that 
as  it  is  pushed  forwards  it  rises  away  from  the  stem.  In  using  this  guillotine 
the  surgeon  sees  first  that  it  travels  freely ;  then  he  draws  all  its  parts  well 
home,  passes  it  into  the  mouth,  where  it  serves  as  a  spatula,  gets  the  ring 
fairly  round  the  tonsil,  then  by  pushing  his  thumb  forwards  digs  the  double 
hook  into  the  tonsil,  and  as  he  pushes  his  thumb  on  as  far  as  it  will  go  the 
double  hook  rising  away  from  the  stem  draws  the  tonsil  still  further  into  the 
grasp  of  the  ring,  and  the  knife-blade  shaves  it  off.  The  whole  affair  is 
momentary,  and  the  pain  very  slight. 

But  when  the  tonsil  is  flatter  and  more  irregular  in  shape  it  is  better  to 
seize  it  with  a  vulsellum,  and  cut  it  off  with  a  cturved  blunt-pointed  bistoury, 
directed  from  above,  upwards  and  inwards,  the  blade  being  guarded  with  lint 
to  within  half  an  inch  of  its  end. 

Children,  and  other  nervous  persons,  who  cannot  be  persuaded  to  open 

common  or  external  carotid.  But  oBually  the  bleeding  may  be  stopped  by  firmly  preesing  a 
comprem  of  lint  steeped  in  perchloride  of  iron  on  the  bleeding  spot  for  some  time.  If  the 
patient  is  too  nervous  or  distressed  to  tolerate  this  without  anasthesia,  ether  or  chloroform 
may  be  administered ;  and  then,  the  mouth  being  held  open  with  a  gag  in  a  good  light,  the 
bleeding  spot  will  be  well  under  command. 
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the  mouth,  may  be  narcotised,  the  mouth  being  kept  open  by  Smith's  gag 
(page  682). 

There  is  not  much  bleeding  after  the  removal  of  the  tonsil,  unless  the 
surgeon  has  been  more  anxious  to  remove  the  whole  mass  than  is  at  all  neces- 
sary. All  that  is  really  required  is  to  cut  the  surface  off  freely.  The  swelling 
is  produced  by  obstruction  of  the  orifices  of  the  gland-ducts  leading  to  a  reten- 
tion of  epithelial  secretion  within  them,  which  dilates  the  follicles  and  gives 
rise  to  inflammatory  exudation  into  the  cellular  tissue.  When  the  follicles 
have  been  freely  cut  across  all  this  will  subside. 

The  tonsil  is  sometimes,  though  not  very  often,  the  seat  of  primary  cancer.' 
The  cancer  generally  grows  rapidly,  and  the  patient's  life  seldom  lasts  more 
than  about  a  year.  The  diagnosis,  in  the  cases  which  I  have  seen,  waa 
obvious.  No  special  treatment  was  employed,  nor  do  I  think  that  any  opera- 
tion is  desirable.  Attempts  have  been  made  by  Mr.  Bryant  and  others  to 
remove  the  tumour  from  the  mouth  by  means  of  an  icraseur,  but  obviously 
this  operation  can  hardly  be  efficient.  Dr.  Cheever  of  Boston  '  has  twice  re- 
moved the  mass  by  external  incision  and  a  complicated  operation  in  which  the 
lower  jaw  was  divided,  but  in  both  cases  the  disease  soon  recurred,  and 
according  to  his  own  conviction  the  operation  is  one  of  very  doubtful  expe- 
diency. 

Dr.  Eliot  records  in  the  '  Am.  Joum.  of  Med.  Sci.'  July,  1879,  a  case  in 
which  a  sarcomatous  tumour  of  the  tonsil  was  removed,  with  at  any  rate 
temporary  success.  The  rate  of  the  growth,  its  diffusion  into  neighbouring 
tissues,  and  its  accessibility  would  decide  the  propriety  of  the  attempt. 

Relaxation  of  the  uvula  is  an  affection  very  trifling  in  itself,  but  it  pro- 
duces distressing  symptoms,  such  as  constant  cough  and  frequent  vomiting, 
which  when  the  cause  is  overlooked  often  needlessly  alarm  the  patient.  In 
many  cases  the  relaxation  is  habitual,  recurring  on  any  trifling  cold  or  dis- 
turbance of  health.  Painting  with  an  astringent  lotion  (as  gly cerate  of  tannin 
or  nitrate  of  silver),  with  purges  and  tonics,  is  sufficient  in  such  cases.  Wlien 
the  elongation  is  considerable  and  inveterate,  the  uvula  should  be  taken  hold 
of  with  clawed  forceps  and  snipped  off. 

'  Alveolar  abscess  may  be  defined,'  says  Mr.  Salter,  '  as  a  suppuration 
around  the  fang  or  feuigs  of  a  tooth,  usually  carious,  accompanied  by  absorp- 
tion and  expansion  of  the  bony  walls  of  the  alveolus  or  alveoli,  and  the  enlarge- 
ment of  the  little  pus-sac,  the  matter  gradually  finding  its  way  to  the  surface 
either  along  a  canal  by  the  side  of  the  fang  of  the  tooth,  opening  at  the  edge  of 
the  gum,  or  through  the  gum  itself  at  a  point  corresponding  to  the  root  or 
roots  of  the  tooth  implicated.  When,  however,  the  fangs  are  unusually  long, 
or  the  reflection  of  the  mucous  membrane  from  the  gum  to  the  cheek  or  lip  is 
very  superficial,  this  same  discharge  may  burrow  still  more  outwardly  and 
find  its  exit  upon  the  surface  of  the  face.'  Mr.  Salter,  however,  points  oat 
that  the  extension  of  an  alveolar  abscess  to  the  external  integument  is  limited 
in  the  upper  jaw  to  those  which  are  connected  with  the  back  teeth.  Where 
the  central  teeth  give  rise  to  abscess  which  extends  to  a  distance  it  burrows 
along  the  hard  palate,  and  the  lateral  incisor  is  the  usual  source  of  this  sup- 
puration. In  the  milk-teeth  it  is  rare  for  alveolar  abscess  to  extend  to  a 
distance. 

*  I  f^peak  of  these  rapidly-growing  and  fatal  tumours  as  '  cancer/  but  anatomically  they 
are  often  if  not  usually  sarcomatous — though  they  z&pidly  implicate  the  absorli^nt  gUixla. 

»  'Boston  Medical  and  Surgical  Journal/ Aug.  1,  1878.  It  appoars  from  thi-*  article 
that  the  operation  has  also  been  twice  performed  in  Germany,  liy  Lang«*nU>ck  and  Hiieter. 
Neither  case  was  published,  and  the  operation  seems  to  hare  been  given  up. 
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The  common  alveolar  abscess,  or  gumboil,  which  points  above  the  gum, 
either  on  its  outer  or  inner  side,  is  easily  recognised  and  generally  easily  treated. 
If  the  tooth  is  so  far  diseased  as  to  render  its  removal  desirable,  this  is,  of 
coarse,  a  radical  cure.  If  the  irritation  is  connected  with  stopping,  the  stopping 
should  be  removed ;  and  if  the  tooth  is  to  be  preserved,  free  leeching  and  fomen- 
tation of  the  gum,  combined  with  purgatives,  will  sometimes  avert  suppura- 
tion ;  but  when  matter  has  formed  it  should  be  early  evacuated. 

The  difficult  cases  are  those  in  which  matter,  having  its  origin  in  caries 
and  suppuration  around  a  tooth-fang,  burrows  to  a  considerable  distance  and 
appears  as  a  sinus,  usually  with  a  protruding  granulation,  at  a  distant  part  of 
the  &ce  or  under  the  chin.  Such  cases  are  constantly  mistaken  for  cases  of 
disease  of  the  jawbone,  though  an  attentive  examination  will  show  that  there 
is  no  exposed  surface  in  the  jaw,  and  that  there  is  a  carious  tooth  surrounded  by 
thickened  and  inflamed  tissues.  Such  cases  are  aptly  compared  by  Mr.  Salter 
to  eases  of  necrosis,  the  diseased  tooth  being,  in  fact,  a  sequestrum  ;  and  their 
treatment  must  be  precisely  the  same,  viz.  the  removal  of  the  tooth,  in  doing 
which  great  care  must  be  taken  to  see  that  it  comes  away  entire,  or  if  not 
that  every  fragment  is  afterwards  removed. 

Necrosis  attacks  the  jaws  from  various  causes.  In  strumous  disease,  Necrosis  of 
along  with  the  caries  of  the  teeth,  to  which  strumous  patients  are  so  liable,  ^h^J^^"- 
portions  of  the  jaw  not  unfrequently  perish,  and  becoming  exposed  in  the 
mouth,  give  rise  to  a  foetid  discharge  which  poisons  the  breath,  and  in  some 
cases  is  a  source  of  real  danger,  from  the  cachexia  which  it  induces.  Necrosis, 
especially  of  the  lower  jaw,  often  follows  fracture.  But  there  is  nothing  pecu- 
lijur  in  the  pathology  or  treatment  of  such  cases,  except  that  the  surgeon  will 
be  more  anxious  than  in  other  regions  of  the  body  to  extract  the  sequestrum 
early,  in  order  to  free  the  patient  from  the  putrid  odour  which  it  causes. 

There  is,  however,  a  peculiar  form  of  disease  which  afifects  the  jaws,  caused  pho8> 
by  the  local  action  of  the  poison  of  phosphorus  in  persons  who  are  exposed  to  P^o""t 
the  fumes  of  that  mineral  in  lucifer-match  manufactories.  It  has  been  abun- 
dantly proved  that  the  disease  is  only  generated  in  those  who  have  carious 
teeth,  and  that  it  is  caused  by  the  acid  fumes  of  the  phosphorus  (i.e.  either 
phosphorus  or  phosphoric  acid)  dissolved  in  the  saliva,  and  so  apphed  directly 
to  the  exposed  alveolar  process.  The  disease,  therefore,  might  be  prevented 
by  seeing  that  all  the  workpeople  had  healthy  teeth,  and  by  the  use  of  a  mask 
in  which  the  acid  fumes  would  be  stopped  by  passing  the  air  through  a  sponge 
or  some  fabric  saturated  with  a  solution  of  one  of  the  fixed  alkalies  or  their  car- 
bonates. But  the  use  of  the  amphorous  phosphorus,  which  does  not  give  off  any 
such  deleterious  fumes,  and  which  is  now  largely  used  to  form  the  coating  of 
the  box  on  which  the  match  ignites,  has  tended  more  than  any  such  pre- 
cautions to  diminish  the  prevalence  of  the  disease,  which  is  accordingly  now 
much  more  rare  than  it  was  some  years  since.  The  same  consideration  renders 
it  inexpedient  to  devote  much  space  to  this  subject.'  The  advent  of  the  disease 
is  marked  by  much  suffering,  and  occasionally  by  considerable  bronchial  irrita- 
tion produced  by  the  fiunes.  The  diseased  periosteum  swells  up,  and  an 
euormoos  mass  of  spongy  bone  surrounds  the  sequestrum,  especially  in  the 
lower  jaw.  The  dead  bone  often  takes  long  to  separate,  even  after  the  teeth 
have  eome  away,  and  when  it  is  removed  an  enormous  mass  of  bone  is  left  to 

'  I  woold  rrfcr  the  reader  to  Dr.  Bristowe's  report,  *  On  the  Manufactories  in  which 
Phovphonu  w  Produced  or  Employed ; ' '  Fifth  Report  of  Med.  Off.  of  Privy  Council,'  1863  ; 
aiid  to  3Cr.  8alt«r*s  article  in  the  '  Syst.  of  Surgery.' 

QQ 
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replace  it.  In  some  cases  this  new  bone  remains,  and  performs  all  the  functions 
of  its  normal  predecessor.  Even  when  the  whole  lower  jaw  and  both  condyles 
have  come  away,  the  reproduced  bone  has  been  both  useful  and  moveable,  being 
doubtless  attached  by  hgament  to  the  skull.  In  other  cases  the  reproduced 
jaw,  though  exuberant  at  first,  has  withered  away  and  left  only  a  thin  scar-like 
band,  so  that  the  patient  has  been  permanently  deformed. 

The  main  indications  of  treatment  are,  first,  to  place  the  patient  in  a  pure 
atmosphere  and  support  the  strength ;  next,  during  the  process  of  separation 
to  hasten  it  as  far  as  may  be,  and  liberate  tension  by  as  free  incisions  through 
the  thickened  periosteum  as  may  seem  prudent ;  then  to  remove  the  seques- 
trum at  the  earliest  possible  moment ;  and,  finally,  as  Mr.  Salter  suggests,  to 
adapt  teeth  to  the  reproduced  bone,  and  endeavour  by  providing  it  with  a 
function  to  avert  the  consecutive  atrophy  to  which  it  is  sometimes  exposed. 

Mr.  Salter  also  likens  to  this  phosphorus-disease  the  necrosis  of  the 
alveolar  process  which  sometimes  occurs  after  scarlet  fever  and  other  exan- 
themata, and  which  he  believes  to  be  produced,  as  that  is,  by  the  application 
of  the  morbid  poison  to  the  jaw  exposed  by  the  presence  of  carious  teeth. 
The  gums,  he  believes,  are  affected  in  these  cases  in  the  same  way  as  the  skin 
is  by  the  fever-poison  ;  and  thus,  if  the  bone  is  exposed  by  caries  of  the  teeth, 
the  periosteum  may  become  implicated.  The  question  is  one  of  much  patholo- 
gical interest,  but  its  surgical  bearings  are  the  same  as  those  of  any  otlier 
form  of  necrosis. 


Tooth- 
tumours. 


Tooth-tumours,  or  *  odontomes,'  are  divided  by  Mr.  Salter  into  (1)  enamel 
nodules,  or  submerged  cusps  on  tooth -fangs,  which  form  small  pearly  tumours 
consisting  of  a  thick  tubercle  of  enamel,  covered  by  enamel -pulp.  Tliese 
are  of  no  surgical  importance,  and  occasion  no  symptoms.  (2)  Exostoses, 
or  over-development  of  the  crusta  petrosa,  which  sometimes  attains  a  size 
that  requires  removal ;  and  this  affection  may  attack  one  tooth  after  anotlier, 
according  to  Mr.  Salter,  causing  pain  which  will  persist  till  all  the  teeth  in 
one  or  both  jaws  have  been  extracted.  (8)  H3rpertrophy,  or  dilatation  of  the 
fangs,  which  then  differ  only  physiologically  from  exostoses.  The  symptoms 
they  cause  are  the  same,  and  they  equally  demand  extraction.  (4)  Dentine 
excrescences  growing  from  the  dentine  into  the  pulp-ca\'ity.  and  producing 
constant  and  severe  neuralgia,  which  requires  the  extraction  of  the  teeth. 
The  disease  cannot  be  recognised  till  after  removal.  (5)  Warty  teeth,  the 
•  dentinal  odontomes  '  of  Broca,  in  which  one  or  more  teeth  are  affected  by  a 
larfj;e  lobed  warty  tumour  growing  from  some  part  of  the  tooth  either  into  the 
mouth  or  into  the  substance  of  the  jawbone,  and  composed  of  a  confused 
mass  of  bony  structure  and  dental  tissues.  The  chief  importance  of  a  know- 
ledge of  these  tumours  is  to  avoid  the  removal  of  the  bone  in  such  cases,  for 
the  simple  extraction  of  the  tooth  along  with  the  tumour  will  be  suilicient ; 
but  if  the  growth  has  been  allowed  to  attain  extraordinary  size  tlie  (ha^niosis 
may  be  difficult. 

Finally,  it  will  suffice  just  to  mention  the  poh-pons  tumours  which  grow 
from  the  tooth-pulp,  either  in  caries  or  after  the  fracture  of  a  healthy  tooth. 
The  chief  surgical  importance  of  the  latter  subject  is  that  such  fracture  of 
a  tooth  is  common  in  fractured  jaw.  and  that  the  growth  of  tliis  poh-pous 
tumour  from  the  pulp,  w^hich  is  acutely  sensitive,  may  prove  a  most  trouble- 
some complication,  unless  it  is  detected  and  the  tooth  removed. 
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TuMOUBS  of  the  jaws  are  best  described  as  cystic  and  solid,  innocent  and  Tamoonof 
malignant.  ^^j''^"- 

The  true  cystic  tumours  in  the  bone  are  more  common  in  the  lower  than  Cysta. 
the  upper  jaw,  and  those  are  often,  if  not  always,  the  consequence  of  irrita- 
tion around  the  sac  of  a  tooth  which  has  been  misplaced  or  ill-developed. 
In  many  cases  the  connection  is  rendered  obvious  by  the  fact  that  the  wall 
of  the  tumour  contains  one  or  more  teeth  more  or  less  imperfect  and  more 
or  less  misplaced,  and  to  these  tumours  the  name  of  '  Dentigerous  Cyst '  is 
properly  applied ;  but  in  other  cases  the  connection  between  the  cyst  and 
the  teeth  can  only  be  a  matter  of  inference.  The  misplaced  tooth  has 
always  been  one  of  the  second  set,  except  in  a  single  instance  recorded  by 
Mr.  Salter,  where  a  similar  tumour  formed  around  a  tooth  said  to  be  a  milk 
molar.  Small  cysts  are  also  found  in  connection  with  the  fangs  of  perfect 
teeth.  ^  The  diagnosis  of  dentigerous  from  other  cysts  of  the  jaw  can  be 
made  approximately  by  observing  the  absence  of  the  tooth,  and  absolutely 
by  incision  into  the  cyst,  when  the  tooth  will  be  found  and  should  be  re- 
moved. This  will  generally  be  followed  by  the  filling  up  of  the  cavity.  In 
other  cases  multilocular  cysts  have  been  found,  i.e.  tumours  in  which  the 
main  cavity  has  been  divided  by  septa  into  two  or  more  secondary  spaces, 
and  others  which  would  be  more  correctly  described  as  a  congeries  of  small 
independent  cysts.  Finally,  there  are  cases  of  cystic  sarcoma  or  carcinoma 
— i.e.  cases  in  which  a  large  cyst  is  formed  in  the  substance  of  a  tumour 
wliich  is  itself  more  or  less  mahgnant. 

The  subject  of  cysts  of  the  antrum  and  dilatation  of  that  cavity  is  so  Cystaoftiie 
closely  connected  with  that  of  cystic  tumours  of  the  jaw,  that  although  "i'"'"™' 
such  cases  hardly  come  logically  under  the  designation  of  tumours  of  the 
jaw — and  some,  in  fact,  are  hardly  to  be  styled  tumours  at  all — I  must  treat 
of  them  in  this  place. 

Most  of  these  cases  of  dilatation  of  the  antrum  appear  to  be  due  to  the 
development  of  cysts  in  the  substance  of  the  lining  membrane,  as  was  long 
a^o  pointed  out  by  Mr.  W.  Adams  and  M.  Girald^s,'  the  cyst  being  formed 
by  the  dilatation  of  one  of  the  crypts  of  the  mucous  membrane.  In  some 
cases  such  cysts  are  very  numerous,  and  then  do  not  generally  increase 
much,  but  in  others  they  are  single,  and  their  constant  increase  may  lead 
u>  the  suspicion  of  a  timiour  of  the  jaw,  and  even  (in  one  lamentable  case 
referred  to  by  Mr.  Heath)  has  occasioned  the  total  removal  of  the  jaw. 
r.sually,  however,  they  are  easily  distinguishable  from  cancer  or  any  other 
solid  tumour,  and  they  are  spoken  of  as  dropsy  of  the  antrum,  and  used  to 
be  regarded,  before  the  publication  of  Mr.  Adams's  and  M.  GirahUs*  re-  Dropsy 
Pi-arches,  as  uniformly  due  to  inflammatory  distension  of  the  entire  cavity,  Jlf^the"*^*" 
sometimes  followed  by  suppuration  or  abscess  of  the  antrum.  And  it  seems  antrum, 
certain  that  such  general  irritation  followed  by  abscess  does  exist  in  some 
cases,  being  in  all  probability  caused  by  morbid  action  around  the  fangs  of 
the  bicuspid,  canine,  or  first  molar  tooth,  which  are  in  close  proximity  to 
the  lining  of  the  antrum.'    The  symptoms,  then,  of  a  large  cyst  developed 

'  See  Heath.  *  On  Diaeaaefl  and  Injuries  of  the  Jaws/  2nd  ed.  p.  160. 
'  Heath,  op.  cit.  p.  166. 

»  On  the  Anatomy  of  the  Antrum,  see  Salter,  in  *Syst.  of  Surg.'  3rd  ed,  toI.  ii.  p.  465. 
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in  the  antrum  are  identical  with  those  of  dropsy  of  the  antrum,  that  is  to 
say,  general  distension  of  the  upper  jaw  helow  the  orbit,  with  some  aching 
pain,  and  a  sensation  of  yielding  or  perhaps  positive  crackling  on  pressure 
above  the  alveoli;  sometimes  also  purulent  or  other  fluid  exudes  into  the 
mouth  on  pressure,  and  in  cases  of  abscess  the  distinctive  symptoms  of 
suppuration  may  have  been  noted.  ^ 

The  treatment  of  cysts  and  that  of  dropsy  of  the  antrum  is  at  first  the 
same,  namely  to  make  a  dependent  opening,  by  drawing  one  or  more  teeth  if 
they  are  carious  or  loose ;  or,  if  the  teeth  are  sound,  but  the  bone  much 
thinned  above  the  alveoli,  to  make  a  tolerably  free  incision  through  the  wall 
of  the  antrum  in  that  position,  and  then  to  keep  the  cavity  syringed  out 
with  some  disinfectant,  of  which  perhaps  Condy's  fluid  diluted  is  the  best. 
Simple  dropsy  and  abscess  will  yield  to  this  treatment ;  but  if  the  enlarge- 
ment is  due  to  a  cyst  it  may  be  necessary  to  enlarge  the  opening  sufficiently 
to  scrape  out  all  the  tissue  connected  with  the  cyst  or  cysts.  The  total 
removal  of  the  upper  jaw  can  never  be  required. 
Cystic  The  other  cysts  in  the  lower  or  upper  jaw  require  free  incision,  the 

tumoan  of  removal  of  any  misplaced  teeth  which  may  be  found  in  their  interior,  and 
the  approximation  of  their  walls  by  well- adapted  pressure  of  pad  and 
bandage.  The  opening  into  the  tumour  must  always  be  kept  perfectly  free, 
and  stimulating  injections  are  thought  sometimes  to  hasten  the  closure  of 
the  cyst.  Removal  of  the  jaw  has  been  practised  in  these  cases,'  and  it 
might  perhaps  become  necessary  if  the  simpler  operation  failed  to  give 
effectual  relief ;  but  it  is  generally  unjustifiable.  A  sufficiently  free  opening 
can  almost  always  be  obtained  in  these  cases  from  the  interior  of  the  mouth. 
I  ought  to  add  that  care  must  be  exercised  in  the  case  of  any  supposed 
solid  tumour  of  the  jaw,  which  is  at  all  elastic,  to  make  sure  that  it  is  not  of 
the  cystic  variety,  for  many  cases  are  on  record  in  which,  after  extirpation 
of  the  jaw,  the  surgeon  has  been  shocked  to  find  that  he  was  dealing  witli  a 
simple  cyst  with  somewhat  thick  walls,  and  therefore  that  the  patient  could 
have  been  cured  without  any  mutilation.  The  condition  of  the  teeth  also 
should  be  carefully  studied.  And  finally,  the  opposite  mistake  should  be 
avoided,  of  taking  for  a  simple  cyst  that  which  is  only  a  cystic  formation  in 
a  solid  tumour.  Tlie  majority  of  such  cyst-bearing  tumours  will  be  malig- 
nant chnically,  though  perhaps  anatomically  to  be  reckoned  among  the 
sarcomata. 

The  solid  tumours  of  the  jaws  may  be  divided  into  the  innocent  and  the 
malignant. 

The  innocent  tumours  will  be  subdivided  into  fibrous  or  fibroid,  cartila- 
ginous and  osseous. 
Epulis.  The  most  familiar  of  the  fibroid  growths  are  called  epulis,  from  tlieir  posi- 

tion just  above  the  gums.  These  are  either  purely  fibrous  or  fibro-cellular,  or» 
as  is  frequently  the  case,  mixed  with  myeloid  elements.  The  first  class  are 
unquestionably  innocent ;  the  two  latter,  like  the  other  sarcomata,  are  of  a 
more  suspicious  character — i.e.  they  may  recur  locally — but  they  are  hardly  of 
a  truly  malignant  or  cancerous  nature.  To  this  rule  I  have,  however,  seen 
two  exceptions  in  which  epithelioma  occurred  in  the  situation  of  an  epulis. 
Epulis  has  its  root  just  above  the  teeth,  and  frequently  from  tlie  lining  mem- 

»  In  very  rare  cases  (three  are  referred  to  by  Mr.  Salter,  op,  ctt.  p.  4«6)  alNvma  of  the 
antnim  ban  cauw^l  amnuroeis,  the  sipbt  returning  on  tbe  relief  of  the  aliMess. 

•As  in  a  celebrntetl  cane  openltt^l  on  by  Sir  B,  Bnidic,  and  figured  in  *8y«l.  of  Sarff.* 
Tol.  ii.  p.  628,  3rd  wl. 
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brane  of  one  of  the  alveoli ;  at  other  times  it  makes  its  appearance  at  some 
distance  from  the  alveolus,  usually  on  the  exterior,  in  rarer  cases  in  the  cavity 
of  the  mouth ;  but  in  these  cases  also  Mr.  Salter  ^  suspects  that  the  tumour  is 
connected  primarily  with  the  periodontal  membrane ;  and  even  in  cases  where 
an  epulis  forms  on  a  jaw  apparently  edentulous  it  will  be  found,  according  to 
Mr.  Salter,  that  some  fangs  of  teeth  have  been  left  behind.  Epulis  is  more 
common  in  the  upper  than  in  the  lower  jaw,  the  proportion  being  fixed  by  the 
same  author  at  about  two  to  one. 

The  treatment  of  epuhs  consists  in  its  removal,  along  with  the  tissue  from 
which  it  springs,  i.e.  the  periodontal  membrane,  or  the  lining  of  the  alveoli. 
Very  often  the  growth  of  the  epuhs  has  completely  displaced  the  teeth,  and  in 
such  cases  all  that  will  be  necessary  is  to  cut  the  tumour  freely  away  from  its 
base  and  rasp  the  latter  away  from  the  subjacent  bone  with  a  strong  knife. 
This  will  cut  away  all  the  alveolar  tissue,  and  the  periodontal  membrane,  if 
any  is  left,  will  atrophy,  and  so  the  whole  tissue  from  which  the  tumour 
springs  will  ultimately  have  been  removed,  and  then  no  recurrence  need  be 
feared.  If  the  teeth  have  been  left  at  the  first  operation  and  recurrence  takes 
place,  which  is  tolerably  often  the  case,  the  surgeon  must  be  careful  to  remove 
them  at  the  second,  and  the  cure  will  probably  then  prove  permanent.  But 
in  inveterate  cases,  after  the  removal  of  the  teeth,  it  is  necessary  to  clip  away 
the  bone  to  some  extent  with  ciurved  cutting  forceps,  so  as  to  make  sure  of 
having  removed  the  whole  of  the  alveolar  portion  of  the  jaw ;  and  if  any  doubt 
exists  on  this  point,  or  if  suspicious-looking  granulations  sprout  from  the 
wound,  some  strong  caustic  (of  which  the  pure  nitric  acid  is  the  best)  must  be 
unsparingly  employed.  Under  such  treatment  a  definite  cure  may  be  con- 
fidently promised. 

Fibrous  and  cartilaginous  or  fibro-cartilaginous  tumours  also  spring  from  Fibrous 
the  body  of  the  bone  unconnected  with  the  teeth.    The  antrum  is  the  favourite  bU3^"f '^ 
seat  of  the  purely  fibrous  tumours,  and  here  they  often  extend  widely  in  all  bone, 
directions.     But  it  must  be  recollected  that  in  many  of  these  cases,  as  in  Sir  P. 
Hewett's  case*  (quoted  by  Mr.  Pollock,  '  Syst.  of  Surg.'  8rd  edit.  vol.  ii. 
p.  531),  the  growth  which  has  been  taken  for  a  tumour  of  the  antrum  really 
springs  from  the  base  of  the  skull,  a  point  which  will  be  hereafter  again 
alluded  to.    Fibrous  tumours  are  also  found  springing  from  the  interior 
of  the  skull  and  expanding  the  bone  around  them.    In  one  curious  case, 
referred  to  by  Mr.  Pollock,  in  the  Museum  of  St.  George's  Hospital,  there  is 
a  nucleus  of  bone  in  the  centre  of  the  tumour ;  and  in  another,  which  Mr. 
Heath  describes,  in  the  College  of  Surgeons*  Museum,  the  tumour  is  calcifying 
like  a  uterine  fibroid. 

The  diagnosis  of  these  fibrous  tumours  from  others  which  are  of  a  softer 
consistence  and  of  a  more  malignant  character  rests  on  their  slow  growth,  their 
regular  rounded  outline,  especially  in  the  lower  jaw,'  and  their  firm,  uniform 
consistence.  They  may  bleed  to  a  certain  extent  *  from  the  constant  irritation 
to  which  they  are  subject. 

When  a  truly  fibrous  tumour  is  entirely  removed  along  with  alUthe  bone 
from  which  it  springs,  it  will  not  recur.  The  niunerous  instances  on  record  of 
recurrence  after  operations  of  this  nature  have  depended,  no  doubt,  on  the  fact 

»  •Syrt.  of  Surg.'  8rd  ed.  vol.  ii.  p.  456. 

*  •  Med.-C'bir.  Trans.'  vol.  xxxiv.  p.  43. 

'  The  fibrous  tumoun  of  the  antrum  consist  of  a  great  number  of  large  lobes  which  pass 
into  all  the  spaces  communicating  with  that  cavity. 

*  Pollock,  op.  cit.  p.  632. 
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that  the  tumour  was  not  purely  fibrous,  but  sarcomatous  in  part ;  or  in  some 
other  cases  on  imperfect  removal.  In  operating  on  a  fibrous  tumour,  there- 
fore, it  is  desirable  to  cut  wide  of  the  tumour,  and,  whenever  it  is  possible,  to 
remove  the  whole  of  that  part  of  the  bone  from  which  the  tumour  springs. 

Cartilaginous  tumours  are  rare,  but  they  sometimes  attain  an  immense 
size.  Mr.  0*Shaughnessy  removed  a  fibrous  enchondroma  from  the  upper  jaw 
which  was  nearly  as  large  as  the  patient's  head,  and  overlapping  the  lower 
jaw,  which  was  contained  in  a  groove  on  the  lower  surface  of  the  tumour. 
(Heath,  p.  248.)  In  the  Museum  of  St.  George's  Hospital  is  an  enormous 
mass  of  enchondroma  (Ser.  xvii.  No.  66),^  which  implicates  the  upper  jaw,  but 
is  chiefly  connected  with  the  base  of  the  skull.  A  few  other  cases  of  a  similar 
nature  are  recorded,  and  one  was  operated  on  by  Mr.  Morgan,  of  Guy  s 
Hospital,  with  some  success.  Mr.  Moore,  however,  in  an  attempt  to  remove 
such  a  growth  found  the  disease  to  be  myxomatous,  and  the  patient  died  ou 
the  table. 

Exostosis  of  the  jaws  is  often  of  the  ivory  variety,  as  in  the  cases  figured 
on  pp.  487,  488 — ^the  former  from  the  lower,  the  latter  from  the  upper  jaw. 
For  the  main  considerations  relative  to  their  treatment  I  would  refer  the 
reader  to  that  place. 

The  malignant  forms  of  soHd  timiour  in  the  jaws  are  sarcomata  and  car- 
cinomata ;  the  former  are  often  mixed  with  cysts,  the  solid  matter  being  usually 
of  the  round  or  spindle-celled  variety,  sometimes  myxomatous.  Myeloid 
tumours  are  more  common  in  the  form  of  epulis  than  as  diseases  of  the  body 
of  the  bone,  and  are  usually  innocent,  though  to  both  rules  there  are  many 
exceptions.  Cancerous  tumours  are  usually,  if  not  always,  of  the  medullary 
variety: 

These  forms  of  tumour  of  course  demand  complete  and  free  removal,  if 
seen  early  enough  ;  but  the  prognosis  is  highly  unfiftvourable.  In  all  cases 
that  I  have  had  the  opportunity  of  watching  recurrence  has  taken  place  very 
early. 

It  appears  probable,  from  cases  recorded  by  Mr.  Wagstafife  and  Mr.  Heatli,' 
that  in  some  of  these  cases  of  cystic  sarcoma  the  disease  '  commences  in  tlie 
mucous  or  submucous  glands  of  the  gum  and  cheek,  and  only  subsequently 
invades  the  jaw.'  Mr.  Heath  refers  to  a  case  under  Mr.  Skey's  care  in  which 
the  outer  wall  of  both  the  upper  and  lower  jaws  was  involved.  The  disea^ 
was  freely  cut  away,  and  the  patient  made  a  good  recovery. 

Any  of  these  forms  of  tumour  may  originate  in  the  antrum  of  Highmore. 
Some  tumours  of  the  antrum  are  purely  fibrous,  others,  no  doubt,  glandular, 
or  adenomatous — i.e.  morbid  imitations  of  the  glandular  tissue  of  the  macou> 
membrane  lining  the  antrum.  I  have  already  referred  to  tlie  existence  of 
exostosis  in  the  antrum,  and  the  occurrence  of  malignant  tumour  is  unluckily 
only  too  common. 

The  diagnostic  sign  of  a  tumour  having  its  origin  in  the  antrum  is  that  it 
expands  the  wall  of  that  cavity  in  various  directions,  so  as  to  invade  several 
of  the  spaces  with  which  the  antrum  is  in  relation.  It  presses  laterally  into 
the  nostril,  downwards  into  the  mouth,  upwards  into  the  orbit,  backwanls 
into  the  pharynx  or  pterygomaxillary  fossa,  and  outwards  into  tlie  zygo- 
matic and  temporal  fossse  and  very  commonly  in  many  or  all  these  directions 
at  once.  A  tumour,  however,  growing  from  the  base  of  the  skull  may  ^o 
envelop  the  upper  jaw  as  to  grow  in  several  of  these  directions,  as  exemplified 

*  See  also  *  Path.  Trans/  rol.  x.  for  a  daacription  of  this  case,  with  a  drawing. 

•  Wagstaffe,  '  Path.  Traus.'  vol.  xxii. ;  Heath,  op.  cil.  p.  303. 
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by  Sir  P.  Hewett's  case  above  mentioned,  so  that  the  diagnosis  should  not  be 
arrived  at  without  careful  examination. 

The  origin  of  a  tumour  from  the  antrum  is  a  matter  of  importance, 
because  then  the  surgeon  may  be  confident  of  removing  the  whole  of  its 
attachment.  The  complete  excision  of  the  upper  jaw  removes  every  part  of 
the  antrum,  and  is  therefore  much  more  satisfactory  than  operations  on 
tumours  of  the  base  of  the  skull  can  ever  be. 

The  upper  jaw  may  be  removed  either  partially  or  entirely.  In  the  partial 
removal  the  orbital  plate  is  left  behind,  while  in  the  other  operation  not  only 
the  entire  maxilla,  but,  if  it  is  wished,  the  malar  bone  also  may  be  excised. 
The  plan  formerly  in  use  was  to  make  two  incisions,  one  somewhat  vertical 
from  the  inner  angle  of  the  orbit,  coasting  round  the  nose,  and  dividing  the 
lip  in  the  middle  line  to  its  free  edge  ;  the  other  sloping  down  from  the  malar 
prominence  (or  from  the  zygoma  if  the  whole  malar  bone  also  is  to  be 
removed)  to  the  outer  angle  of  the  mouth.  But  these  extensive  incisions  are 
rarely  necessary.  A  single  cut  running  under  the  lower  border  of  the  orbit, 
and  embracing  more  or  less  of  the  extent  of  that  cavity  as  may  be  thought 
necessary,  and  extending  from  thence  along  the  outer  side  of  the  nose  through 
the  lower  lip,  enables  the  operator  to  turn  back  as  large  a  flap  of  the  cheek  as 
is  ordinarily  necessary ;  one  or  two  of  the  front  teeth  should  be  drawn  at  the 
commencement  of  the  operation.  If  the  facial  or  any  large  artery  has  been 
divided  it  is  to  be  tied.  Then  the  two  upper  jawbones  are  separated  from 
each  other  by  a  cut  with  the  saw  or  bone-nippers  along  the  hard  palate,  the 
ascending  process  of  the  superior  maxillary  bone  is  cut  across,  and  the  malar 
divided  from  the  superior  maxiUary  by  notching  it  with  the  saw  and  then  com- 
pleting  the  division  with  the  forceps.  Now,  on  twisting  the  bone  with  the 
lion-forceps  it  will  become  loose,  and  is  to  be  severed  from  the  soft  palate  and 
its  remaining  attachments  with  the  knife.  In  doing  this  the  internal  maxil- 
lary artery  is  sometimes  di\ided,  but  as  there  is  now  a  large  and  free  opening 
there  will  be  no  difficulty  in  securing  it.  The  large  gap  is  to  be  filled  with  a 
piece  of  dry  lint,  and  the  soft  parts  united  with  numerous  sutures  and  a  hare- 
lip pin  or  two.  Recovery  is  generally  rapid.  A  large  gap  will  be  left  in  the 
mouth,  which  must  be  filled  up  with  an  obturator. 

If  only  the  body  of  the  bone  is  to  be  removed,  the  orbital  plate  being  left, 
after  severing  the  ascending  process  of  the  superior  maxillary  bone,  the  cut 
is  to  be  extended  outwards,  with  a  keyhole  saw  or  cutting  forceps,  beneath 
the  orbit,  until  the  whole  of  the  wall  of  the  antrimi  has  been  sep'arated  from 
its  roof,  and  then  the  loosened  bone  is  to  be  twisted  out  with  the  lion-forceps. 
This  operation  is  used  chiefly  to  obtain  access  to  the  base  of  the  skull  in 
the  case  of  fibrous  nasopharyngeal  polypus.  The  end  is  attained  with  less 
deformity  than  if  the  entire  bone  be  removed. 

Finally,  Langenbeck  has  devised  an  operation  in  these  cases  which  he 
denominates  *  the  osteoplastic  resection  of  the  upper  jaw.'  Instead  of  remov- 
ing the  soft  parts  from  the  jaw, '  the  requisite  incisions  are  made  down  to  the 
bone  at  once,  the  bone  is  sawn  through  in  the  same  incisions,  and  the  portion 
thus  forcibly  detached  turned  inwards,  without  otherwise  dividing  it  from  its 
connection  with  the  nasal  and  frontal  bone.  The  tumour  is  then  removed 
from  behind  the  bone,  and  the  latter  replaced  in  its  original  position.  No 
incision  is  made  at  the  place  where  this  bending  or  fracture  must  necessarily 
occur.' — Pollock. 

I  must  refer  the  reader  to  the  original  ('  Deutsche  Klinik,'  1859  and  1861) 
for  details  as  to  this  plan  of  treatment.    It  has  not  commended  itself  to 
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surgeons  in  this  country,  nor  do  I  believe  that  it  is  now  in  much  use 
anywhere. 
Removal  of  Operations  on  the  lower  jaw  may  be  conducted  entirely  inside  the  mouth, 
^  '  if  only  a  portion  of  its  thickness  is  to  be  removed  ;  but  when  any  part  of  the 
whole  depth  of  the  bone  is  to  be  taken  away  an  external  incision  will  be 
required. 

The  whole  of  one  side  of  the  lower  jaw  may  be  removed  by  making  an  in- 
cision through  the  middle  line  of  the  lower  lip  and  along  the  lower  border  of 
the  jaw  to  the  situation  of  the  articulation,  denuding  the  anterior  surface  of 
the  bone  and  tying  the  arteries,  sawing  through  the  bone  in  the  middle  line, 
cutting  the  muscles  and  mucous  membrane  away  from  its  inner  surface,  then 
seizing  the  bone  with  the  lion-forceps  and  twisting  it  out,  so  as  to  dislocate  it 
from  the  skull,  any  remains  of  the  ligaments  being  touched  with  the  knife, 
which  is  kept  very  close  to  the  bone  in  order  to  avoid  the  external  carotid 
artery.  In  this,  as  in  all  other  extensive  operations  on  the  lower  jaw,  the 
tongue  should  be  commanded  by  a  stout  ligature  passed  through  it  before  the 
operation  is  begun,  otherwise  the  patient  may  be  in  danger  of  suffocation  from 
its  falling  back  over  the  entrance  to  the  larynx.  If  it  is  necessary  to  remove 
the  whole  jaw,  the  same  operation  may  be  repeated  on  both  sides,  or  the 
incision  through  the  middle  line  of  the  lip  may  be  dispensed  with,  the  whole 
of  the  lower  lip  and  lower  part  of  the  face  being  turned  off  the  bone  by  a  free 
incision  from  one  side  to  the  other,  after  which  the  bone  is  divided  in  the 
centre  and  its  two  halves  dissected  out  as  before. 

In  all  operations  on  the  upper  and  lower  jaw  which  involve  extensive 
incisions  and  therefore  danger  of  formidable  haemorrhage,  the  surgeon  must 
remember  that  aneesthesia  involves  a  certain  amount  of  danger.  I  have,  it 
is  true,  removed  the  whole  upper  jaw  frequently  under  ancesthesia,  without 
any  bad  symptoms,  and  have  seen  the  operation  so  performed  by  many  otlier 
surgeons ;  yet  the  reality  of  the  danger  is  testified  by  Sir  Prescott  Hewett's 
well-known  case,^  and  another  which  occurred  not  very  long  since  at  St. 
George^s  Hospital,  in  both  of  which  death  was  attributed,  with  at  any  rate 
much  probability,  to  the  entrance  of  blood  into  the  air-passages  while  the 
patient  was  unconscious.  So  strongly  do  some  surgeons  feel  the  danger  of 
anaesthesia  in  such  cases  that  they  prefer  to  perform  tracheotomy  as  a  prelude 
to  removal  of  either  jaw  under  anaesthesia.  This  is  not,  I  think,  absolutely 
necessary,  but  in  any  case  where  the  patient  has  the  necessary  resolution  I 
much  prefer  to  perform  the  operation  without  an  anaesthetic  ;  and  I  have  met 
with  three  cases  under  the  care  of  Mr.  Tatum,  Mr.  Haward  and  myself,  in 
which  the  patient  has  had  the  operation  performed  sitting  in  a  chair  without 
making  any  complaint,  or  embarrassing  the  operator  in  any  way.' 

Finally,  I  must  say  a  few  words  about  that  very  troublesome  affection 
which  consists  in  permanent  closure  of  the  jaws.  In  rarer  cases  this  is 
caused  by  ankylosis  of  the  temporomaxillary  joint,  but  more  comiAonly  by 
the  destruction  of  the  mucous  lining  of  the  mouth  by  sloughing  from  cancmm 
oris  or  mercurial  poisoning,  by  phagedaenic  or  by  lupoid  ulceration,  and  the 
substitution  for  it  of  a  cicatricial  tissue,  which  will  go  on  for  years  contracting 
more  and  more  tightly,  and  in  which  bone  is  sometimes  developed.  In  the 
slighter  cases  of  this  cicatricial  contraction,  as  in  other  cicatrices,  it  may  be 
possible  to  stretch  the  cicatrix  and  keep  it  stretched  by  mechanical  means, 

*  *  Mcd.-Chir.  Trans.'  vol.  xxziv.  p.  43. 

'  In  my  case  (referred  to  on  p.  610)  the  operation  was  repeated  again  nilhoQt  any 
anesthetic. 
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just  as  is  done  in  contractioAS  of  bums.  But  when  the  contraction  is  for- 
midable I  have  never  seen  this  plan  successful.  Two  operations  have  been 
proposed  for  the  partial  relief  of  the  painful  consequences  of  this  infirmity, 
by  establishing  a  false  joint  in  the  lower  jaw.  One  (RizzoU's)  consists  in 
dividing  the  jaw  from  within  the  mouth  with  a  fine  saw,  and  preventing  the 
onion  of  its  segments  either  by  constant  motion  or  by  inserting  a  piece  of 
guttapercha  between  them.  This,  however,  is  now  rarely  practised,  being 
apparently  less  efficient  than  Esmarch*s  plan  of  dividing  the  jaw  by  an  ex- 
ternal incision  in  front  of  the  cicatrised  part  and  taking  a  wedge-shaped  piece 
out  of  it.  This  operation,  if  practised  fairly  in  front  of  the  cicatrix,  is  said 
by  Mr.  Heath  to  yield  good  and  permanent  results.  Or  attempts  may  be. 
made  to  divide  the  tissues  between  the  bones,  and  screw  the  bones  apart 
by  instruments  applied  between  silver  shields  moulded  to  the  upper  and 
lower  jaw. 

In  contraction  from  ankylosis  the  ramus  of  the  jaw  should  be  divided  with 
a  fine  saw  as  near  the  joint  as  is  found  practicable,  and  a  small  piece  removed. 
This  can  be  effected  without  external  incisions. 

I  must  refer  the  reader  to  Mr.  Heath's  work  for  a  full  description  and  dis- 
cussion of  these  rare  and  somewhat  unsatisfactory  cases. 


DISEASES   OF  THE   NOSE. 

The  diseases  of  the  nose  are  divided  naturally  into  those  of  the  external 
parts — the  skin  and  cellular  tissue ;  and  those  of  the  interior — the  bones, 
cartilages,  and  mucous  membrane. 

The  commonest  affection  of  the  external  parts  of  the  nose  is  that  to  which   Disease 
the  name  of  Acne  rosacea  is  generally  applied,  though  the  name  may  not  be  ^[^^^^  i 
an  exactly  appropriate  one,  true  acne  being  considered  to  be  in  all  cases  an  parts. 
affection  of  the  sebaceous  foUicles ;  while  in  acne  rosacea,  though  the  seba-  Acne 
ceous  follicles  may  in  many  cases  be  affected,  in  others  they  certainly  are  not.   '***<**• 
The  disease  in  its  simple  form  consists  in  an  injection  of  the  capillaries  of 
the  skin,  which  produces  a  red,  shiny,  greasy  appearance,  in  some  cases 
limited  to  the  tip,  at  others  extending  over  the  whole  of  the  organ.     The 
sebaceous  foUicles  may  be  also  affected,  and  in  those  cases  the  skin  is  marbled 
and  irregularly  knobbed.     The  simple  form  of  acne  is  more  common  in 
women  than  in  men,  and  is  generally  developed  about  the  cessation  of  men- 
struation, with  which  function  it  seems  to  have  some  unexplained  connection. 
In  the  male  sex  it  may  be  referred  to  disorders  of  digestion,  exposure  to  the 
weather,  or  other  sources  of  ill-health,  but  seems  to  have  no  necessary  con- 
nection with  intemperance.    The '  acne  hypertrophica,'  *  spirit-drinker's  nose,' 
vulgarly  '  grog-blossoms,'  is  a  severer  form  of  the  same  complaint,  due  to  the 
abuse  of  wine  or  alcohol,  in  which  the  sebaceous  glands  are  always  much 
affected,  and  which  is  followed  by  enormous  hypertrophy,  producing  the  lipoma 
pendulous  masses  called  lipoma,  which  are  so  familiar  in  old  topers.  °*'^' 

In  all  cases  of  acne  the  first  care  of  the  surgeon  is  to  ascertain  if  possible 
whether  any  inordinate  indulgence  in  the  pleasures  of  the  table  has  given  rise 
to  the  disease,  or  whether  it  is  connected  with  any  obstruction  to  the  menstrual 
discharge,  and  to  counteract  such  deleterious  agencies  by  gradual  and  judicious 
treatment.  Local  applications  are  numerous,  and  are  chiefly  of  the  stimu- 
lating kind.  Hot  bathing  of  the  part,  followed  by  the  application  of  a  lotion 
of  the  perchloride  of  mercury,  one  or  two  grains  to  the  ounce,  is  said  by 
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Mr.  Durham  to  be  efficacious  in  the  milder  cases.  Soaps  of  carbolic  acid  or  some 
salt  of  sulphur,  or  pastes  of  these  substances  laid  on  the  parts  overnight  and 
washed  off  in  the  morning,  or  ointment  of  iodide  of  sulphur,  may  be  tried  in 
more  advanced  cases.  In  obstinate  cases  Hebra  recommends  longitudinal 
incisions  to  be  made  through  the  hypertrophied  parts,  and  after  the  bleeding 
has  somewhat  ceased  the  surface  of  the  incisions  to  be  brushed  over  with 
liq.  hyd.  perchloridi.  But  when  the  pendulous  masses  called  lipomata  ^  are 
developed,  nothing  short  of  their  extirpation  will  do  any  good,  and  the  opera- 
tion is  often  quite  successful,  though  in  patients  of  this  kind  erysipelas  and 
other  complications  are  of  course  to  be  apprehended.  The  best  plan  is  to 
make  a  free  median  incision,  and  others  at  the  sides,  turning  flaps  down 
sufficient  to  cover  the  framework  of  the  nose  without  any  tension,  remove 
the  intervening  mass,  and  unite  the  flaps.  Care  must  be  taken  not  to  open 
the  interior  of  the  nose  by  cutting  through  the  cartilages,  to  avoid  which  the 
left  forefinger  must  be  kept  in  the  nose. 
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The  nose  is  peculiarly  subject  to  the  forms  of  ulceration  spoken  of  at  p.  403 
as  lupous  and  rodent  ulcers,  but  I  need  add  nothing  here  to  what  is  said  there 
and  in  the  chapter  on  Disbaseb  of  the  Skin  on  that  subject.  Epithelioma 
also  is  not  uncommon  at  the  angle  of  the  nose,  and  should  be  early  and  freely 
removed  with  the  knife,  caustic  being  applied  to  the  section  if  any  tissue  in  it 
looks  suspicious. 
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Congenital  absence  of  the  nose  has  been  recorded,  and  it  has  even  been 
said  that  plastic  operations  have  been  performed  for  its  cure ;  but  I  confess 
that  I  do  not  imderstand  how  any  surgical  operation  could  restore  anything 
like  the  natural  appearance  in  such  cases.^  But  in  cases  (which  are  also  very 
rare)  of  congenital  occlusion  of  one  or  both  nostrils,  or  of  adhesion  between 
the  nostril  and  septum,  an  operation  may  be  of  the  greatest  service,  and  should 
be  at  once  midertaken,  since  the  obstruction  much  interferes  with  sucking. 
The  obstruction  is  sometimes  merely  membranous,  while  at  other  times  a  con- 
siderable depth  of  tissue  has  to  be  penetrated.  A  free  opening  into  the  nasal 
cavity  should  be  secured  and  kept  permanently  dilated  by  means  of  a  metal 
or  gum  catheter  retained  for  many  weeks,  and  the  case  should  be  watched 
to  prevent  recontraction.  Similar  in  principle  should  be  the  treatment  of 
occlusion  or  narrowing,  the  result  of  cicatrisation,  the  usual  cause  of  which 
is  lupus ;  but  here  the  prospects  of  cure  are  fax  less  encouraging,  since  tlie 
tissue  of  the  cicatrix  tends  to  recontract.  The  constant  expansion  of  tents  of 
laminaria  may,  however,  ultimately  overcome  this  tendency,  if  the  patient  will 
persevere. 

Deviations  of  the  nose  are  very  common  to  a  slight  and  hardly  perc«p- 
tible  extent.  But  sometimes,  whether  as  the  result  of  injury  or  as  a  congenital 
formation,  the  septum  inclines  so  much  to  one  side  as  almost  to  close  one 
nostril,  while  the  turbinated  bone  on  the  opposite  side  projects  so  much  into 
the  other  as  to  be  mistaken  for  a  tumour.  A  little  attention  will  enable 
the  surgeon  to  avoid  this  error  and  explain  the  nature  of  the  case ;  but  no 
treatment  has  as  yet,  I  believe,  proved  successful,  though  removal  by  tlie 
knife  of  a  portion  of  the  cartilaginous  septum  is  recommended  by  Professor 
Gross. 

'  The  name  is  so  far  inappropriate  that  the  tumours  are  not  futt  j,  but  consist  of  hY}^r- 
trophied  ^kin  and  Kclwceous  follicles  with  connectiTe  ti»ue. 
*  See  Holmes's  *  Surg.  Dis.  of  Childhood,*  2nd  ed.  p.  128. 
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The  examination  of  the  nasal  canity  may  be  made  &om  the  nostril,  for  Affections 
which  purpose  special  instruments  are  contrived,  such  as  FraenkePs  nasal  iQtenor  of 
speculum,  or  Cresswell  Baber*s  dilator,  figured  by  Mr.  Haward  (*  Syst.  of  Surg.*  the  nose. 
3rd  ed.  vol.  ii.  p.  682) :  but  for  many  cases  the  spoon  end  of  a  director,  or 
a  couple  of  directors  introduced  on  opposite  sides,  will  serve  well  enough  : 
or  the  nose  is  examined  by  means  of  careful  probing — ^very  necessary  in  the 
search  for  foreign  bodies :  or  by  reflected  light  from  the  mouth,  by  which 
the  posterior  nares  may  be  illuminated,  as  will  be  explained  in  speaking  of 
Laryngoscopy,  of  which  this  examination,  *  Khinoscopy,'  is  a  variety.     It  is  Rhino- 
a  very  difficult  method  of  examination,  but  has  afforded  useful  results  in  ^^^y- 
cases  of  foreign  bodies  impacted  in  the  respiratory  pharynx,  and  in  tumours 
situated  near  the  posterior  nares. 

I  have  already  spoken  of  foreign  bodies  in  the  nostril  (p.  178),  and  of  the  Rhino- 
importance  of  detecting  and  extracting  them  at  the  earliest  possible  moment.  ^' 
Such  bodies  sometimes  attract  inspissated  mucous  and  purulent  secretions,  and 
thus  form  the  nuclei  of  rhinolithes,  or  nose-stones,  which  are  found,  though 
rarely,  in  the  inferior  meatus,  while  at  other  times,  as  it  seems,  such  con- 
cretions form  without  any  foreign  nucleus  ;  and  in  any  case  of  constant  dis- 
charge and  inflammation,  for  which  no  cause  is  obvious,  it  is  important  to 
examine  the  meatus  thoroughly  for  one  of  these  concretions.  When  de- 
tected it  must  be  removed  entire  if  possible,  otherwise  it  can  probably  be 
crushed  with  a  tolerably  stout  pair  of  forceps,  and  the  fragments  extracted  or 
syringed  out. 

Epistaxis,  or  bleeding  from  the  nose,  is  a  very  common  affection,  both  in  Epistaxis. 
youth  and  old  age.  It  occurs  in  consequence  of  injuries,  though  rarely  to 
any  great  extent.  In  fractures  of  the  base  of  the  skull,  as  pointed  out  above 
(p.  148),  it  is  sometimes  copious  and  persistent.  But  the  epistaxis  which  is 
usually  the  subject  of  treatment  is  spontaneous.  In  youth  this  is  rarely  of 
much  consequence,  except  in  persons  the  subjects  of  the  hsBmorrhagic  dia- 
thesis. Any  slight  congestion  will  induce  epistaxis  in  some  children,  but  it 
will  almost  always  subside.  There  are  many  ways  of  treating  it  in  popular 
use,  and  their  success  is  generally  to  be  explained  by  the  spontaneous  cessation 
of  the  discharge.  Cold  to  the  spine,  as  by  dashing  cold  water  on  the  nape,  or 
*  the  nursery  remedy  of  slipping  a  cold  key  down  the  back,'  or  raising  the  arms 
vertically  above  the  head,  certainly  seem  to  stop  the  bleeding.  But  the 
direct  application  of  cold,  as  by  washing  out  the  nose  with  ice-cold  water  or 
passing  pieces  of  ice  into  the  nostril  and  applying  ice-cold  lotion  to  the  fore- 
head, is  still  more  efficient,  and  sometimes  the  injection  of  tinct.  ferri  perchlor. 
diluted  is  very  serviceable. 

In  young  women  epistaxis  is  sometimes  vicarious  when  the  menstrual 
discharge  is  suppressed,  and  then  requires  no  treatment  except  that  which 
is  directed  to  the  re-estabUshment  of  the  natural  function. 

In  fevers  and  scurvy  epistaxis  is  liable  to  occur,  and  sometimes  can  only 
be  suppressed  by  plugging  the  nose. 

In  advanced  life  epistaxis  is  often  indicative  of  cerebral  congestion,  and  in 
such  cases  must  be  regarded  with  anxiety,  though  in  itself  and  for  the  time, 
if  not  excessive,  it  will  probably  avert  graver  mischief. 

Obviously,  then,  the  treatment  will  depend  on  a  knowledge  of  the  cause, 
and  as  a  general  rule  there  is  httle  occasion  for  any  violent  attempt  at 
suppressing  the  hemorrhage.    It  usually  subsides  of  itself,  having  done  only 
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good.  If  it  Beema  necessary  to  eappress  it  by  surgical  means,  a  free  washing 
out  of  the  nose  by  the  method  to  be  presently  described  as  Dr.  Thudichum's, 
with  ice-cold  water,  or  with  some  astringent  solution,  hardly  ever  fails  to 
stop  it,  except  in  the  case  of  the  depravation  of  the  blood  by  the  hemorrhagic 
diathesis,  or  by  fever  or  scurvy,  in  which  cases  and  in  some  of  the  more 
violent  htemorrhages  of  later  life  it  may  be  necessary  to  plug  the  nares. 

Plugging  the  posterior  nares  may  be  effected  by  means  of  Bellocq's  Bound, 
here  figured.  The  sound  is  hollow,  and  carries  a  stilet  of  whalebone  on  a 
handle.  The  stilet  has  a  large  eye  at 
its  end.  It  is  introduced  along  the  la^BpaH 
floor  of  the  nostril  into  tlie  pharynx,  f  j 

and  then  by  pressure  on  the  handle  the  ^"^ 

whalebone  stilet  is  made  to  protrnde, 
and  cur\*es  round  the  soft  pejate  into 
the  moutli.     The  eye  is  drawn  out  as  ^ 

far  as  it  will  come  (fig.  281),  and  the 

string  on  which  the  plug  is  fastened  is  then  passed  into  the  eye,  and  by  with- 
drawing the  instrument  the  string  is  brought  out  of  the  nose.  There  is  then 
nothing  to  do  but  to  draw  the  plug  up  to  the  posterior  nares.  The  plug  ahoold 
be  fastened  in  the  middle  of  a  long  piece  of  string.  It  should  be  made  of  lint 
or  sponge,  and  its  size  should  be  that  of  the  first  joint  of  the  surgeon's  thumb, 
which  is  a  little  more  than  the  size  of  the  posterior  nares  ;  so  that  the  plug 
cannot  be  drawn  into  the  nose.  When  lodged  in  the  posterior  nares  there  are 
two  ends,  one  projecting  from  the  nose,  the  other  from  the  mouth.  On  the 
one  which  projects  from  the  nose  a  plug  should  be  strung,  which  fills  the 
anterior  nares,  and  on  this  the  thread  should  be  firmly  tied,  bo  that  both  plugs 
are  kept  securely  in  position.  This  is  best  done  by  sewing  the  string  into  the 
substance  of  the  plug  and  making  all  fast  with  a  secure  knot.  If  both  nares 
are  plugged  the  strings  should  then  be 
tied  together.  The  other  string  which 
emerges  from  the  month  is  to  be  left 
loosely  tied  to  the  anterior  string,  or  ,i^ 

secnred  on  tlie  cheek  with  a  piece  of  '^ 

strapping,  so  as  not  to  irritate  the  soft 
palate.  It  is  very  useful  in  withdraw- 
ing the  plug.  If  Bellocq's  sound  is  i 
at  hand  a  soft  gum  catheter  is  t 
taken  and  perforated  opposite  its  t 
so  as  to  m^e  it  into  a  gigantic  needle. 
This  is  passed  through  the  nose  into  the 
pharjTix,  and  its  end  is  caught  there, 
broughtout  of  the  month,  and  threaded. 
The  plugs  are  very  inconvenient  to  the 
patient,  especially  when,  as  is  usually 
the  case,  both  nostrils  require  plugging, 
since  he  can  only  sleep  with  his  mouth  open,  and  the  stringsare  very  much  in 
the  way.  They  may  be  removed  in  about  two  days.  The  anterior  plug  being 
removed,  an  inter>-al  of  an  hour  or  two  may  be  given  to  see  whether  any 
bleeding  persists.  If  not,  by  cutting  the  anterior  string  and  drawing  on  the 
posterior,  the  plug  ia  at  once  removed  from  the  posterior  nares. 

It  must  be  allowed  that  this  is  a  most  unpleasant  proceeding  for  the 
patient,  and  not  always  an  easy  one  for  the  surgeon.    Uy  friend  Mr.  Howard 
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has  lately  introduced  into  practice  a  much  simpler  contrivance,  which  I  believe 
is  usually  effective.  It  consists  of  a  bag  of  peculiar  shape,  to  adapt  itself  to 
the  nasal  cavity  when  dilated,  which  is  introduced  by  means  of  a  probe  or 
director,  through  the  anterior  nares  into  the  pharynx,  and  is  then  blown  up, 
and  the  air  confined  by  means  of  a  stop-cock  which  rests  outside  the  nostril. 
If  both  nares  require  plugging  it  can  be  done  on  both  sides.  The  bag  keeps 
itself  in  its  place,  is  introduced  and  withdrawn  in  a  moment,  and  gives  the 
patient  the  least  possible  amount  of  inconvenience.  Other  persons  seem  to 
have  invented  contrivances  somewhat  similar,  but  Mr.  Howard's  seems  to  me 
the  best  and  most  handy.  ^ 

Chronic  coryza  is  a  troublesome  complaint,  which  sometimes  lasts  for  Chronic 
years  or  for  life,  producing  no  ozcena  or  other  unpleasant  symptoms  beyond  ^f  *the°*°^ 
catarrhal  discharge  and  loss  of  the  sense  of  smell.    In  other  cases,  and  pituitarr 
especially  in  strumous  children,  the  mucous  membrane  becomes  chronically  ™®*"  '*"*' 
thickened,  especially  over  the  end  of  the  inferior  turbinated  bone,  giving  at 
first  sight  the  impression  of  a  polypus,  and  being  very  often  mistaken  for 
one,  though  most  easily  distinguished  from  it,  by  the  absence  of  any  stalk, 
by  the  inmiobiUty  of  the  thickened  membrane,  and  by  its  red,  opaque  tint. 

The  treatment  of  these  chronic  affections  of  the  pituitary  membrane  is 
difficult.  When  the  chronic  thickening  is  obviously  connected  with  struma 
the  constitutional  cachexia  must  be  treated  more  than  the  local  disease, 
though  the  persevering  application  of  astringents  and  stimulants  either  in 
powder,  lotion,  or  pulverised  and  injected  into  the  nostril,  seems  often  to  do 
good.  I  have  seen  cases  where  it  has  seemed  to  me  that  the  mistake  of 
taking  the  thickened  membrane  for  a  polypus  and  tearing  part  of  it  off  has 
done  good  instead  of  harm,  though  I  should  not  venture  to  recommend  the 
practice. 

There  are  cases  at  first  sight  nearly  resembling  chronic  coryza,  and  Adenoid 
doubtless  often  classed  as  such,  where  the  muffled  voice,  the  constant  dis-  ^^1^' 
charge,'  and  the  deafness,  which  are  so  constantly  met  with  in  chronic  cold, 
are  caused  by  the  presence  of  adenoid  vegetations  in  the  nasopharyngeal 
cavity.  So  that  exploration  of  that  cavity  should  always  be  made  in  such 
cases,  and  will  soon  reveal  the  nature  of  the  malady.  The  vegetations 
should  be  removed  with  forceps  of  appropriate  shape,  or  with  a  knife  intro- 
duced through  the  nose,  or  with  the  galvanic  cautery,  until  the  nasopharynx 
is  perfectly  cleared.  For  further  information  on  this  affection  the  reader 
should  consult  Meyer,  *  Med.-Chir.  Trans.'  vol.  liii.  p.  191,  or  Cresswell  Baber 
in  •  Brit.  Med.  Joum.'  Aug.  6,  1882. 

One  of  the  most  terrible,  as  it  is  also  one  of  the  commonest,  of  the  Ozena. 
maladies  which  affect  the  nose  is  ozeena,  or  foetid  discharge  from  the  nostrils. 
This  occurs  from  many  causes,  of  which  syphilis  and  struma  are  the  chief, 
but  frequently  also  from  no  definite  exciting  cause,  as  far  as  our  investiga- 
tion enables  us  to  determine.  The  mucous  membrane  becomes  infiamed, 
possibly  more  or  less  ulcerated,  and  covered  with  crusts  of  inspissated 
discharge.  There  is  also  a  horrible  odour,  not  easy  to  describe,  though  when 
once  experienced  impossible  to  forget ; '  the  discharge  seems  to  disappear 
down  the  pharynx ;  at  least  none  is  perceptible  externally  in  most  cases. 

*  *Brit.  Med«  Journ/  1881,  vol.  ii.  p.  896. 

*  The  dt0charge,  however,  does  not  ran  out  of  the  nostrils,  but  down  the  pharynx.    The 
DOM  is  usually  somewhat  flattened. 

'  The  French  call  it  'punaisie,'  from  its  resemblance  to  the  smell  of  a  bug. 
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True  ozaena  often  lasts  for  years  without  any  further  changes,  but  the 
sypliilitic  variety  will  spread  to  the  bones  and  cartilages,  external  openings 
will  form,  and  the  nose  will  be  destroyed. 

The  victims  of  ozaena  are  usually  young  children,  and  their  infirmity 
secludes  them  from  the  society  of  their  playmates  and  interferes  with  their 
education,  as  well  as  rendering  them  miserable  by  the  persistent  odour. 

The  first  tiling  in  the  managem^it  of  this  disgusting  complaint  is  to  ascer- 
tain its  cause.  I  have  already  dwelt  on  the  importance  of  making  sure  of 
the  absence  of  foreign  substances  or  nasal  concretions.  I  have  brought 
many  a  case  of  so-called  ozaena  to  an  end  by  removing  a  foreign  body.  The 
cure  of  the  syphihtic  oztena  must  be  undertaken  by  antisyphilitic  measures, 
and  by  the  application  of  mercurial  vapours  and  lotions.  It  is  a  phenomenon 
generally  of  a  late  stage  of  syphilis  or  of  the  congenital  disease.  When  it 
has  spread  to  the  bones  abscesses  must  be  opened  and  the  general  health 
attended  to ;  but  the  shape  of  the  features  will  hardly  be  preserved. 
Thudi-  In  strumous  ozaena  the  use  of  cod-liver  oil  with  arsenic  or  of  iodide  of  iron 

nasaT"        ^^  generally  indicated,  and  in  this  and  the  idiopathic  form  the  use  of  the 
<iouche.        nasal  douche,  as  explained  by  Dr.  Thudichum,^  is  of  the  greatest  importance. 
This  method  of  applying  solutions  to  the  nose  rests  on  a  fact  first  noticed 
by  E.  H.  Webber  of  Leipzig,  that  when  the  patient  inspires  deeply,  and  only 
through  the  mouth,  the  soft  palate  is  so  drawn  against  the  posterior  wall  of 
the  pharynx  that  the  nose  and  respiratory  pharynx  may  be  filled  with  fluid 
which  will  run  from  the  nostril  into  which  it  is  injected  over  the  upper  surface 
of  the  soft  palate  and  out  of  the  other  nostril  without  running  down  into  the 
mouth  or  CBsophagus.    The  apparatus  necessary  is  a  receptacle  for  the  fluid, 
which  must  be  raised  over  the  patient's  head  to  a  sufficient  height  to  ensure 
the  requisite  force  of  stream,  so  as  to  loosen  the  crusts  from  the  membrane, 
an  indiarubber  tube  proceeding  out  of  this  receptacle  and  a  nozzle  which 
will  fill  the  nostril  completely,  so  as  to  prevent  any  reflux.    The  patient  is 
then  to  sit  with  his  mouth  open  breathing  exclusively  through  the  mouth, 
and  abstaining  from  any  movement  of  deglutition.'    A  Uttle  practice  soon 
enables  him  to  pass  the  fluid  through  the  nose  without  letting  any  run  into 
his  mouth,  and  till  he  has  acquired  the  knack  it  is  well  only  to  use  lukewarm 
salt-and- water.     The  constant  stream  detaches  the  crusts,  and  it  can  easily 
be  increased  or  diminished  in  force  by  raising  or  lowering  the  receptacle,  or 
by  suddenly  stopping  and  opening  the  tube.     The  detachment  of  the  cnuia 
is  also  much  facilitated  by  reversing  the  stream,  the  nozzle  being  changed 
from  one  nostril  to  the  other.     The  lotions  recommended  by  Dr.  Thudichum 
are — for  mere  ablution  warm  salt-and-water,  which  irritates  the  nose  less 
than  plain  water ;   for  deodorising   purposes  Condy*s  solution  diluted,  or 
carbolic  acid  lotion,  1  to  40 ;  solutions  of  the  alkahne  phosphates  (phosphate 
of  soda,  or  phosphate  of  ammonia  and  soda)  for  dissohing  the  crusts  and 
promoting  their  removal ;  as  astringents,  alum,  sulphate  of  copper  or  of  zinc : 
and  as  alteratives  and  specifics  nitrate  of  silver,  bichloride  of  meroury,  or  a 
solution  of  chloride  of  calcium,  with  suboxide  or  oxide  of  mercury  suspended 
in  it,  made  by  mixing  the  ordinary  black  or  yellow  wash  with  common  salt. 
In  obstinate  cases  these  applications  must  be  often  varied.     Mr.  Pugin 

»  '  T.}inwt;  Nov.  26  and  Dec.  3,  1864. 

2  .Spocial  apparatus  are  sold  for  the  purpose,  but  when  these  are  not  at  hand  a  perfe^tlr 
servieeuMe  one  can  be  (*xti*mf>orised  with  a  common  ewur  and  a  syphon  provided  with  a  tulio. 
The  addition  of  a  stopcock  near  the  nozzle  is  convenient ;  l)ut  if  there  is  none  the  patient 
easily  slop  the  stream  when  necessary  by  pressure  with  the  thumb  and  fin^r. 
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Thornton'  has  spoken  highly  of  the  following  lotion  used  cold  in  the  form  of 
spraj  by  means  of  a  handball  apparatus :— SodaB  carb.,  sodae  bibor.,  aS.  3ij. ; 
liq.  Bod.  chlor.  Sss.-jij. ;  glycerini  §j. ;  aq.  ad  gvi^. 

Lately  an  operation  has  been  introduced  in  practice  by  Dr.  Bouge  of  ^^^J^''^^ 
Laosanne,'  for  the  cure  of  ozsena,  based  upon  the  hypothesis  that  in  many  of  for  oz»na. 
these  cases  the  bones  are  diseased— whether  primarily,  or  in  consequence  of 
the  ulceration  of  the  soft  parts  which  cover  them — and  that  if  the  diseased 
bone  be  removed  the  disease  will  be  cured,  whilst  without  such  removal  the 
disease  will  go  on  for  a  time  which  is  practically  unlimited.  And  there  can 
be  no  doubt  that  this  is  true  of  many  cases  of  ozaena,  though  it  is  extremely 
difficult  to  diagnose  the  cases  to  which  Bouge's  operation  is  appropriate — nor 
\s  the  operation  itself  by  any  means  an  easy  one,  or  free  from  danger.  The 
operation  is  of  course  performed  under  complete  ansesthesia,  and  as  the  bleed- 
ing is  generally  very  free,  a  good  deal  of  trouble  maybe  caused  by  the  passage 
of  blood  into  the  air-passages — in  fact,  in  a  patient  under  my  care  serious 
danger  was  caused  by  the  inhalation  of  blood  into  the  lungs.  The  whole 
framework  of  the  nose  is  to  be  Ufted  up  by  an  incision  made  inside  the  mouth 
throagh  the  juncture  of  the  nose  and  lip — the  septum  nasi  and  the  lateral 
cartikges  being  divided  with  strong  scissors  till  the  bony  opening  is  com- 
pletely exposed.  This  being  done  the  nasal  cavity  can  be  explored  on  either 
side  very  thoroughly,  any  bone  found  loose  removed,  and  the  ulcerated  bone 
and  the  unhealthy  mucous  membrane  scraped  away,  as  far  as  may  be  judged 
prudent,  for  it  must  be  recollected  that  death  has  been  caused  in  operations 
of  this  kind  by  too  great  violence  applied  near  the  base  of  the  skull.  When 
the  parts  are  replaced  and  fixed  in  position  by  strapping,  they  will  adhere, 
and  no  trace  of  the  operation  will  remain.  The  same  operation  is  also 
applicable  to  cases  of  obstinately-recurring  polypus.  The  difficulty  ex- 
perienced in  cases  of  ozena  is  as  a  general  rule  to  know  when,  or  in  what 
cases,  to  recommend  the  operation.  There  are  no  doubt  some  cases  (usually 
I  think  traumatic)  in  which  dead  bone  is  loose  and  produces  a  horrible  foetor ; 
hot  in  such  cases  the  loose  bone  can  generally  be  got  away  without  incision. 
In  many  cases  of  ozfena  exposed  bone  can  be  felt,  but  it  is  often  only  a  por- 
tion oi  a  large  ulcerated  surface,  and  the  surgeon  is  disappointed  in  his 
attempt  to  remove  it.  In  other  cases,  though  the  disease  may  have  existed 
for  a  long  time,  no  evidence  of  diseased  bone  can  be  found,  and  most  likely 
there  is  none,  or  if  there  be,  it  is  cmly  a  small  part  of  the  disease.  Nor  can 
the  surgeon  honestly  represent  to  the  patients  or  their  friends  that  the 
operation  is  free  from  grave  danger.  Still  the  disease  is  so  disgusting  to 
others  and  so  distressing  to  the  patient  that  I  consider  the  attempt  at  radical 
cure  justifiable  in  cases  which  seem  otherwise  incurable,  if  after  fair  explana- 
tion the  patient  wishes  to  have  it  made.  My  own  experience  of  the  operation 
is  limited  to  two  cases,  one  of  ozsBna,  and  one  of  polypus,  in  neither  of  which 
vas  I  satisfied  with  the  result  at  the  time.  Yet  the  patient  has  in  neither 
ca^e  consulted  me  again,  though  in  both  they  promised  to  do  so  if  the  disease 
was  not  cured.  I  would  refer  also  to  a  paper  by  Mr.  Warrington  Haward  on 
0/.»na  in  the  eighth  volume  of  the  St.  George*s  Hospital  Beports,  or  to  the 
same  author  in  'Syst.  of  Surg.*  8rd  ed.  vol.  ii.  p.  648.  Mr.  Haward  remarks 
that  in  many  cases  sufficient  access  to  the  nasal  cavity  will  be  obtained 
without  the  dangers  of  Bouge*s  operation  by  forcibly  displacing  the  septum 
to  the  opposite  side,  under  anaesthesia,  and  pushing  it  back  into  its  place  when 
the  exploration  is  completed. 

>  '  Brit  Hed.  Journ/  Man^h  27,  1880. 

*  *  Nourelle  Kathode  poor  le  Traitement  chimrgical  de  TOzftne/  1673. 
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AfTGCtions 
of  the 
septom. 
Blood- 
tumoors. 


Abscess. 


Enchon- 
droma. 


Deviations  of  the  septum  have  been  spoken  of  above.  The  septum  is  also 
liable  to  the  formation  of  blood-tumours  from  injury,  which  affect  both  sides 
of  the  septum,  and  sometimes  proceed  to  such  an  extent  as  to  obstruct  respira- 
tion and  render  an  incision  necessary.  But  this  is  rare.  The  affection  is, 
it  seems,  usually  accompanied  by  fracture  of  the  septum.  In  most  cases  it 
will  subside  under  the  local  application  of  cold. 

Abscess  of  the  septum  is  sometimes  the  result  of  injury,  but  it  occurs  also 
spontaneously,  and  sometimes  in  a  chronic  form,  going  on  to  perforation, 
which  may  produce  a  disagreeable  whistling  in  speaking  or  deep  breathing. 
The  diagnosis  of  the  complaint  is  sometimes  a  little  difficult  at  first,  the 
swelling  being  confounded  either  with  polypus  or  chronic  thickening  of  the 
Schneiderian  membrane ;  but  an  attentive  examination  will  show  the  dif- 
ference in  the  seat  of  the  swelling,  and  an  exploratory  puncture  will  clear  up 
the  case.  Free  and  early  incision  is  always  desirable,  and  Mr.  Durham  says 
that  benefit  may  be  derived  by  injection  of  a  weak  solution  of  nitrate  of  silver 
or  of  some  detergent  lotion  into  the  nostril.  If  the  septum  is  perforated  by  a 
small  opening  and  the  unpleasant  whistling  sound  distresses  the  patient,  his 
condition  may  sometimes  be  relieved  by  making  the  opening  larger. 

The  septum  is  not  unfrequently  the  seat  of  cartilaginous  tumours,  which 
sometimes  also  spread  to  the  othor  cartilages.  Those  I  have  seen  have  been 
of  small  size,  and  have  grown  into  both  nostrils,  and  it  has  been  sufficient 
to  remove  such  portions  as  could  be  got  at  from  the  nostril  without  any  ex- 
ternal incision.  But  larger  tumours  might  require  the  free  division  of  the 
nostril  in  order  to  allow  of  their  complete  extirpation. 


Nasal 
polypns. 


Nasal  polypus  is  a  very  frequent,  and  in  some  of  its  forms  (though  these 
are  fortunately  the  less  common  ones)  a  very  formidable  disease.  The  division 
generally  made  of  nasal  polypi,  and  that  which  best  corresponds  to  what  is 
seen  in  practice,  is  into  three  chief  forms^ gelatinous  or  mucous,  fibrous,  and 
malignant. 

The  first  are  by  far  the  most  common.     They  originate  generally  from  the 
mucous  membrane  which  covers  one  or  other  of  the  turbinated  bones,  more 
commonly,  as  I  believe,  from  the  middle, 
though  opinions  differ  as  to  what  is  com-  f 

monly  their  precise  attachment;    but   all  iM/ 

authorities  agree  that' they  rarely  if  ever  ^.^3B^\ 

spring  from  the  septum  or  from  the  roof  of 
the  nose.'     They  are  often  multiple.    Their 

structure  consists  of  a  fine  fibrous  tissue  .^BHA  ^^      \^ 

covered  externally  by  the  mucous  membrane      ^^JM  '  -'Ct  m^i  j.  Avw\ 
with  its  ciliated  epithelium,  whilst  at  other 
times  adenoid  structure  is  found  in  them 
as  though  from  a  hypertrophy  of  the  glands 
of  the  part.     The  microscopic  structure  is 

generally  of  the  myxomatous  character  (see  I'lo.sw.  Tiieoonuiionpoiniw<tf  um 
pp.  849,  860).     Other  polypi  approach  more 

to  the  character  of  fibrous  or  fibrocellular  tumours,  and  in  some  cysts  are 
found  developed.     They  produce  well-defined  symptoms  by  which  the  nature 


*  *  Their  moe^t  common  sent/  aays  Mr.  Spencer  WatHon, '  is  the  lower  part  of  the  nikldie 
turbinated  Itone.  l>ut  they  may  in  fact  spring  from  any  part  of  the  nasal  foaae  or  their  nnoMv. 
though  there  is  no  recorded  instance  of  their  growing  from  the  septum  na«i,  except  one  s(<rci- 
men  in  the  museum  of  St.  Thomas's  Hospital.'  Mr.  Watffon  figures  a  polypus  gruwini;  froni 
the  frontal  sinus,  and  one  springing  from  the  orifice  of  the  antrum. 
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of  the  disease  may  often  be  suspected  before  physical  examination  converts 
the  suspicion  into  certainty.  These  symptoms  are  a  mixture  of  catarrh  and 
obstruction.  The  patient  seems  to  be  constantly  catching  cold  and  sneezing, 
but  besides  this  he  notices  that  his  breathing  is  obstructed,  he  cannot  sleep 
but  with  his  mouth  open,  his  voice  is  affected  and  acquires  a  nasal  tone,  he 
observes  that  he  cannot  breathe,  or  can  hardly  breathe,  through  the  nostril ; 
but  the  nose  is  scarcely  ever  deformed.  The  obstruction  as  well  as  the  catarrh 
are  noticed  to  increase  in  damp  weather,  when  the  tumour  increases  in  bulk. 
The  proper  course  to  pursue  is  to  remove  the  polypus,  but  it  frequently 
presents  again,  either  in  consequence  of  renewed  growth  from  the  base  or 
from  their  having  been  really  several  polypi,  of  which  one  or  more  have  been 
left  behind  unperceived.  The  best  security  against  this  recurrence  is  when 
the  portion  of  bone  from  the  covering  of  which  the  polypi  grow  has  been  de- 
signedly or  accidentally  removed  along  with  them.  Rouge's  operation  enables 
the  surgeon  to  remove  the  whole  of  the  polypi,  and  even  to  scrape  away  their 
bases  from  the  bone,  and  this  becomes  still  more  easy  when  the  growth  of 
the  tumours  has  distended  the  nostril. 

Polypi  may  be  removed  either  with  the  snare  or  the  forceps.  The  snare 
is  a  loop  of  wire,  the  ends  of  which  are  passed  into  the  tube  of  a  double  canula 
either  before  or  after  the  loop  has  been  conveyed  around  the  polypus  and 
poshed  up  as  near  its  base  as  possible.  The  canula  has  a  handle  attached  to  it 
by  means  of  which  the  wire  is  drawn  through  the  base  of  the  polypus  gradu- 
ally or  rapidly,  as  the  sui- 
geon  thinks  best.  Some 
operators  even  use  the  gal- 
vanic 6craseur  for  this  pur- 
pose, but,  as  far  as  I  can 
see,  without  any  sufficient 
cause.  The  main  point  is 
to  get  up  to  the  root  of  the 

JTio.  fa.    Hilton's  nuaal  polypna  snare,    a,  ring  for  the  surgeon's         .  3  t         ^        xv   j. 

tttamb  :  6,  6.  moTable  cross-piece,  pushed  backi^-mrds  and  forwards  pOlypUS,  and  1  COUieSS  tliat 

by  the  fore  and  middle  flngen,  so  as  to  adTance  and  retire  the  loop  ;,    «__^___   a_  ,„  _  +v»«*   i-'Uia 

</' which  in  vnctice  i»  far  Urger  than  is  hexe  shown.    The  stem  e  "  appears   U)  me  tnat   tmS 

is  hollow  for  the  ends  of  the  wire  to  mn  in.    They  are  wound  ^«,j    •„   Iv^ffp^    sLHa\rtM\    Kv 

round  the  cross-piece,    e  is  a  hinge-joint,  by  means  of  which  the  ®""    ^°   OGllQT    axiameu    Dy 

stalk  *l  which  is  in  the  nose  can  be  p\Boed  at  the  requisite  angle  means      of      the      Common 

wHh  the  stem  e.    Ito  bulbous  end,/,  is  perforated  by  two  holes  to  "*"*"»      "^     «'"«     t^umuiuu 

conrcy  the  wire.   The  end  of  the  wire  is  pushed  round  the  polypus  forcepS.      If  the  nostril   IS 
either  with  the  flngen  or  a  kind  of  fork.  •-»      .-%        ,  1 

Wide  the  tumour  may  be 
gently  drawn  down  with  one  pair  of  forceps,  while  another  is  pushed  firmly  up 
to  its  attachment  and  the  mass  twisted  off.  Then,  after  bleeding  has  somewhat 
ceased,  or  next  day,  the  nostril  is  to  be  carefully  examined  to  see  whether  there 
are  any  others.  The  chief  error  made  in  the  diagnosis  of  polypus  is  to  con- 
found the  chronic  thickening  of  the  mucous  membrane,  which  often  occurs  in 
strumous  young  persons,  with  polypus.  When  the  end  of  the  inferior  tur- 
binated bone  is  covered  with  this  thick  pulpy  mass  it  looks  at  first  sight  ex- 
actly like  a  polypus ;  but  careful  examination  can  hardly  fail  to  detect  the 
nature  of  the  case,  if  the  surgeon  is  alive  to  the  possibility  of  the  error,  since 
there  is  in  this  case  no  stalked  pendulous  soft  tumour,  as  in  the  other,  and 
the  neighbouring  mucous  membrane  will  be  found  similarly,  though  perhaps 
less  distinctly,  affected.  The  success  of  astringents  as  applied  for  the  cure 
of  so-called  polypus  is,  I  suspect,  more  real  in  cases  of  this  sort  than  in  true 
polypoid  growths.  At  the  same  time  Mr.  Bryant  has  spoken  highly  ^  of  the 
success  sometimes  obtained  by  the  insufflation  of  the  powder  of  tannin  (about 

>  *  Lancet,*  Feb.  1867. 
BR 
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teu  grains  blown  into  the  Dose  with  a  tube)  in  some  cases  eveu  of  large  polypi, 
thoogli  lie  owns  that  it  ia  a  very  uncertain  remedy.  )Ir.  Reginald  Harrison 
has  had  some  success  by  merely  incising  or  freely  puncturing  the  poh-pua  and 
then  iiijeetiiig  a  solution  of  carbolic  acid  and  glycerine.' 

Cases  liave  been  known  in  which  the  deviation  of  the  septum  has  been 
mistaken  for  polypus,  but  this  is  mere  carelessness.  Tumours  of  the  septum 
are  distinguished  from  ordinary  polypus  by  their  position. 

Fibrous  polypi  are  far  more  formidable  tumours  than  the  gelatinous. 
They  spring  generally  from  the  roof  of  the  nasal  fosste  or  from  the  base  of  the 
skull  behind  the  posterior  nares,'  and  they  grow  into  the  nasal  ca^^ty,  displac- 
mg  the  bonesof  the  nose  (causing  the  peculiar  appearance  called'  frog's  face  "i 
or  into  the  nose  and  pharynsatthe  sametime  (nasopharyngeal  polypus).   TheI^e 


polj'pi  are  usually  accompanied  by  considerable  bleeding,  and  I  hare  known 
this  bleeding  allowed  to  go  on  so  long  (in  consequence  of  its  cause  haWng  be«ii 
overlookedi  that  it  threatened  at  last  to  prove  &tal.  Yet  the  tumours  them- 
selves are  not  so  vascular  as  to  occasion  any  formidable  htemorrhage  on  removal, 
though  they  get  congested  and  their  depending  surface  bleeds  freely  on  being 
touched.  Their  continued  growth  causes  various  symptoms  due  to  pressure  on 
the  neighbouring  organs  (deafiiess,  epipliora,  Ac],  and  they  may  even  absorb 
the  base  of  the  skull  and  cause  pressure  on  the  brain.  The  extirpation,  there- 
fore, of  the  tumour  is  urgently  indicated,  and  there  are  many  ways  in  wliich 
this  may  be  done.     In  some  cases  it  may  be  possible  to  reach  the  base  of  the 

ours,  ImiriM  Iheir  primaij  nttschnipiit.  uv  mhii*- 
Ix  of  iho  imitnl  mueoui  membrnne.  when  prulmMr 

nln-ml  ion  Im-occurn-.!  twlh  on  tin-  curfnw  of  the  piilj-pf «  "iii  of  the  .-tolincidiTiBO  meiDlif«», 

and  th«  ulrer.il<>d  niirfHCfn  linvc  cosl(«;ed. 


Brit.  Ue.l.Journ.-N-o 

.  U.  IBT9. 

I  ouirlit   lom-^mion   tl 

«t   Ihtw  I 

imilnni.-.).  11-.  it  were. 

nto  olhfr  | 
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tumour  either  from  the  nostril  (if  this  is  much  dilated)  *  or,  under  anaesthesia, 
from  the  pharynx,  the  mouth  being  kept  wide  open  by  means  of  Smith's  gag, 
and  thus  a  wire  can  be  conveyed  round  the  base  of  the  tumour,  which  can  be 
connected  either  with  the  galvanic  or  common  6craseur,  or  with  the  ordinary 
snare,  and  then  the  mass  may  be  removed.  In  some  cases  it  is  perfectly  easy 
to  twist  off  the  tumour  from  the  mouth  with  a  pair  of  curved  forceps.  But 
such  cases  are  the  minority.  In  most  instances  of  fibrous  polypus  a  way  must 
be  made  by  surgical  operation  through  the  tissues  of  the  face  to  the  base  of  the 
tumour,  and  this  by  one  of  three  operations :  (1)  from  below,  through  the  hard 
and  soft  palate ;  (2)  from  above,  through  the  nose ;  and  (8)  from  the  front, 
through  the  upper  jaw.  The  first  method  is  known  as  N61aton'8.  It  is  little 
practised  in  this  coimtry  and  seems  much  inferior  to  the  third  in  cases  where 
the  nostrils  are  not  much  dilated,  and  to  the  second  in  those  where  they  are. 
The  soft  and  hard  palates  having  been  divided  with  a  knife,  and  as  much  of  the 
palate  processes  of  bone  as  may  be  necessary  having  been  removed  with  the 
bone-forceps,  the  tumour  is  to  be  exposed  and  removed,  and  the  palate  then 
sewn  up. 

2.  When  the  nose  is  much  dilated  ample  room  may  be  obtained  by  an  in- 
cision on  one  side  of  the  middle  line  from  the  roof  of  the  nose  to  the  nostril. 
The  nasal  bone  is  to  be  divided  in  the  course  of  the  incision,  the  soft  parts 
turned  aside,  and  the  tumour  exposed  and  removed.  Then  the  wound  is  ac- 
curately adjusted  by  sutures,  and  unless  any  accidental  complication  interferes 
with  union  only  a  trifling  mark  will  be  left. 

8.  An  incision  is  to  be  made  along  the  lower  margin  of  the  orbit,  and  along 
the  side  of  the  nose,  curving  round  the  nostril  to  the  middle  line  of  the  lip,  and 
thence  down  to  its  free  edge,  and  the  cheek  turned  outwards.  Then  the  hard 
palate  is  to  be  sawn  through,  and  next  the  zygoma,  and  then  the  saw  or  bone- 
nippers  must  be  carried  through  the  nasal  process  below  the  orbit,  and  in  this 
way  the  whole  of  the  alveolar  portion  and  body  of  the  jaw  are  removed,  when 
the  operator  will  have  free  access  to  the  base  of  the  skull.  After  the  tumour 
has  been  taken  away  the  bone  from  which  it  grows  is  to  be  fraely  rasped,  and 
the  actual  or  potential  cautery  applied  to  the  place  of  implantation. 

Again,  the  whole  upper  jaw  may  be  removed,  or  Langenbeck's  method 
adopted,  by  whicli  the  soft  parts  are  incised  down  to  the  bone  externally  and 
internally,  as  in  the  old  method  of  removing  the  jaw ;  then  the  attachments 
of  the  bone  are  sawn  through  in  the  same  lines,  the  palatal  attachments 
divided,  and  the  jaw  with  its  coverings  turned  up  over  the  eye,  and  after  the 
removal  of  the  tumour  brought  down  again  and  fixed  in  its  place  by  deep 
sutures  ;  the  soft  palate  being  left  undivided. 

« 

Sometimes  cancer  grows  in  the  form  of  a  polypus  from  the  mucous  mem-  Maiigoant 

brane  of  the  nose.^    Such  tumours  are  usually  of  very  rapid  growth ;  they  P**^.^'?**®" 
speedily  dilate  the  side  of  the  nose,  and  cause  much  hemorrhage.     They 
rapidly  fungate  out  of  the  nostril,  and  are  very  apt  to  infiltrate  the  skin  of  the 
face.     The  patient  is  usually  somewhat  advanced  in  years,  and  the  general 

*  When  the  nostril  18  much  dilated  the  two  forefingers  may  be  used  from  the  back  and 
front  at  once  to  detach  the  tumour,  the  patient  being  completely  answthetiaed. 

*  I  had  once  under  treatment  a  case  in  which  the  tumour  was  of  the  mehknotic  variety 
(Apindled-eelled  sarcoma,  with  black  pigment  in  the  oelb).  It  grew  from  the  outer  side  of 
the  nasal  cavity,  and  was  easily  remove<l  by  laying  open  the  nostril.  The  patient,  a  man  of 
adraneed  age,  recovered  from  the  operation,  but  died  from  some  affection  of  old  age  not  long 
afterwmrda.     Similar  melanotic  deposits  were  found  on  the  lining  membrane  of  the  antrum. 

rb2 
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health  is  much  impaired.  The  diagnosis  is  not  difficult,  from  the  rapid  growth 
of  the  tumour,  the  change  of  shape  in  the  features,  and  the  great  cachexia 
which  is  commonly  found. 

The  removal  of  the  tumour  is  urgently  indicated,  for  which  purpose  any  of 
the  plans  previously  proposed  in  the  case  of  nasopharyngeal  polypus  may  he 
selected  according  to  the  presumed  attachments  of  the  tumour,  which,  however, 
it  is  hy  no  means  easy  to  ascertain.  Careful  examination  should  be  made  both 
anteriorly  and  from  the  posterior  nares  with  the  finger,  and  if  possible  by 
rhinoscopy,  before  such  an  operation  is  attempted ;  and  the  surgeon  ought  to 
have  the  actual  cautery  and  all  other  necessary  haemostatics  ready,  in  case  he 
finds  the  tumour  implanted  by  a  broad  base  of  vascular  tissue.  After  all,  a 
speedy  recurrence  is  to  be  feared. 
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CHAPTER  XXXI. 

SURGICAL  DISEASES   OP  THE  DIGESTIVE  TRACT. 

DISEASES  OF  THE   TONGUE. 

ToNOUE-TiE  is  a  tolerably  common  deformity,  which,  in  its  higher  degree,  will  Tongue-tie. 
prevent  the  child  from  sucking,  and  may  hereafter  interfere  to  some  extent 
with  articulation ;  though  this  is  more  spoken  of  than  really  proved.  However, 
if  the  deformity  be  at  all  pronounced,  it  is  well  to  perform  the  little  operation 
which  will  release  the  tongue  and  restore  its  motion.  If  performed  carefully 
this  alight  incision  is  free  from  danger  of  any  kind.  All  that  is  necessary  is  to 
avoid  dividing  the  ranine  artery  as  it  passes  along  the  fraenum  linguaB.  The 
tongue  is  pushed  up  and  the  artery  shielded  from  harm  either  by  the  surgeon's 
fingers  or  by  a  slit  in  the  flat  end  of  the  director,  which  used  always  to  be  made 
in  this  shape  for  the  purpose.  The  incision  or  little  nick  need  only  extend 
through  the  semi-transparent  edge  of  the  constricting  tissue,  and  the  tongue 
be  forcibly  pressed  upwards  to  the  roof  of  the  mouth,  by  which  manoeuvre  the 
rest  of  it  will  be  torn.  I  have  performed  this  little  operation  a  very  great  num- 
ber of  times — chiefly  for  the  satisfaction  of  the  parent — though  in  only  a  small 
proportion  of  them  could  I  persuade  myself  that  it  was  really  indispensable.  I 
have,  however,  seen  cases  in  which  the  child  undoubtedly  could  not  take  the 
breast  till  the  tongue  was  released. 

The  forms  of  ulceration  to  which  the  tongue  is  liable  are  the  irritable,  the  Ulceration 
dyspeptic,  the  syphilitic,  and  the  cancerous.  The  following  are  the  rules  for  ^l^^^^ 
their  diagnosis  and  treatment,  abbreviated  from  one  of  the  excellent  clinical 
lectures  of  Mr.  GsBsar  Hawkins  ^ : — 1.  Irritable  ulcers  are  excited  by  the  irri- 
tation of  rough  teeth  ;  they  also  affect  the  lips ;  they  are  very  painful,  and 
afiford  considerable  impediment  to  eating ;  are  apt  to  become  phagedsBnic,  and 
are  often  accompanied  by  a  good  deal  of  indigestion.  The  haggard  aspect  of 
the  patient  produced  by  pain  and  want  of  food  may  cause  them  to  be  mistaken 
for  cancer  ;  but  they  are  generally  multiple,  while  cancer  is  single,  and  they 
lack  any  evidence  of  solid  deposit  around  the  ulcers. 

The  treatment  consists  in  extracting  or  filing  down  the  offending  teeth, 
correcting  the  state  of  the  digestive  organs  (by  a  mercurial  pill,  followed  by  a 
brisk  purge,  alkaline  tonics  and  laudanum,  &c.),  and  attending  to  the  local  con- 
dition of  the  ulcers  by  cleaning  their  surface  with  a  poultice,  and  when  clean 
touching  them  with  nitrate  of  silver,  either  solid  or  in  solution,  which  often 
relieves  the  pain  considerably. 

2.  Closely  allied  to  these,  but  still  more  nearly  resembling  cancer,  is  the  Dyspeptic 
dyspeptic  ulcer  of  the  tongue,  which  arises  without  any  local  irritation,  often  ^^^^^'^ 
as  the  result  of  psoriasis.  This  ulcer  is  usually  situated  at  the  middle  of  the 
tongue,  which  is  an  unusual  situation  for  cancer ;  it  is  often  accompanied  by 
similar  cracks  and  fissures  in  other  parts,  which  have  not  gone  so  far  as  to 
form  a  definite  ulcer ;  there  is  no  hard  deposit  beneath  the  base  of  the  ulcer, 
and  there  are  signs  of  disturbance  of  the  digestive  organs.     The  diagnosis 

*  Contributions  to  'Path,  and  Surg/  vol.  i.  p.  214. 
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from  syphilitic  ulcer  must  be  made  chiefly  by  the  absence  of  the  history  and 
signs  of  syphilis. 

The  treatment  is  very  much  the  same  as  in  the  irritable  form,  and  of 
the  tonics  which  become  necessary  in  the  treatment  after  the  miliealtliy 
state  of  the  mucous  membrane  is  corrected  Mr.  Hawkins  especially  praises 
arsenic. 

8.  The  syphilitic  ulcer  when  in  its  worst  state  forms  a  large  excavation, 
with  foul  raised  edges  and  sloughy  surface  on  the  back  or  sides  of  the  tongue, 
which  greatly  resembles  cancer.  The  diagnosis,  indeed,  cannot  in  all  cases  be 
confidently  made  without  testing  the  efficacy  of  treatment,  in  persons  who 
have  had  primary  and  secondary  syphilis.  At  the  same  time  there  is  in 
syphilis  an  absence  of  the  characteristic  induration  of  the  cancerous  ulcer,  and 
a  presence  in  most  cases  of  other  syphilitic  symptoms  which  enables  the 
surgeon  to  come  to  a  correct  opinion.  The  glands  may  be  enlarged  in  either, 
but  are  more  frequently  so  in  the  cancerous  ulcer,  since  the  syphilitic  is 
usually  a  tertiary  symptom,  and  in  syphilitic  ulcers  if  any  glands  are  enlarged 
in  the  neck  they  are  not  usually  the  submaxillary,  which  are  in  direct  con- 
nection with  the  ulcer,  but  the  posterior  chain  of  cervical  glands  beneath 
the  trapezius.  In  doubtful  cases  the  effect  of  a  mercurial  course  will  in  all 
probability  settle  the  matter.  Mercury,  however,  should  not  in  these  late 
cases  of  S3rphilis  be  given  either  rapidly  or  in  large  quantities.  The  calomel 
fumigation  is,  I  doubt  not,  by  for  the  best  form,  and  is  very  easily  managed 
by  adapting  a  mouthpiece  to  the  vaporising  machine  and  inhaling  the  vapour. 
Five  grains  of  calomel  every  night  is  the  quantity  usually  prescribed,  or  the 
ulcer  may  be  dusted  with  grey  powder  (gr.  v.)  daily.  In  some  cases  sarsa- 
parilla  and  iodide  of  potassium  may  be  given  when  the  surgeon  dares  not 
risk  the  debilitating  effect  of  mercury,  which,  however,  is  very  trifling  when 
the  method  of  fumigation  is  employed. 

4.  The  cancerous  ulcer  appears  on  the  side  of  the  tongue,  generally  at  first 
as  a  small  common  ulcer,  which  is  attributed  to  the  irritation  of  a  bad  tooth  ; 
but  the  removal  of  this  does  not  stop  the  disease  (though  I  think  there  can 
often  be  no  doubt  that  if  the  irritation  of  a  bad  tooth  had  not  originated  the 
cancer  it  is  at  any  rate  powerful  in  determining  its  outbreak  at  that  precise 
spot),  and  soon  a  deposit  of  hard  tissue  is  apparent  at  the  base  of  tlie  ulcer, 
which  spreads  an  indefinite  distance  into  the  substance  of  the  tongue,  with 
much  pain,  salivation,  difficulty  in  articulation,  loss  of  appetite  firom  the  foul- 
ness of  the  discharge,  and  consequent  cachexia.  The  glands  below  the  jaw 
are  apt  to  be  affected  early,  and  the  sore  will  spread  to  the  floor  of  tlie  mouth 
or  arches  of  the  palate. 

The  diagnosis  will  follow  from  what  has  been  said  above  on  the  other 
forms  of  ulcer.  Though  it  may  often  be  difficult  or  impossible  at  first,  it 
becomes  only  too  easy  as  the  disease  progresses. 

In  doubtful  cases  the  treatment  consists  in  removing  all  irritating  teeth 
(which,  indeed,  ought  to  be  done  in  all  ulcerations,  whether  cancerous  ornou 
and  treating  the  disease  as  either  dyspeptic  or  syphilitic,  as  the  case  may  be. 
If  the  cancerous  nature  of  the  affection  admits  of  no  doubt,  the  only  question 
is  whether  a  surgical  operation  is  to  be  reconmiended,  and  if  so,  of  what 
nature.  If  the  glands  or  the  floor  of  the  mouth  or  the  palate  be  implicated, 
surgical  operations  should  be  declined.'     But  if  the  whole  disease  can  be 

'  Perhaps,  if  the  pain  and  distress  is  great,  and  the  affection  seems  merely  epithelial,  a 
surgeon  may  be  justified  in  risking  an  operation,  even  though  there  be  a  few  small  hard 
glands  under  the  jaw ;  but  the  general  rule  is  as  aboTe. 
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oleanl^  removed  the  patient  will  no  doubt  derive  much  temporary  benefit 
from  the  operation,  though  the  disease  will  in  all  probability  return  in  no 
long  time. 

When  only  a  small  portion  of  the  tongue  reqoirea  removal  this  is  beet 
effected  by  means  of  the  knife  or  scissors.  A  clamp  with  curved  blades  being 
fixed  around  the  part  to  be  removed  bo  as  to  control  the  vessela,  the  portion 
affected  with  cancer  is  to  be  completely  cut  away.  The  bloodless  condition 
of  the  parts  cut  through  enables  the  surgeon  to  judge  mnch  more  certainly 


whether^those  parts  are  healthy  or  no.  When  he  is  satisfied  that  all  is  as 
it  should  be,  the  arteries  are  to  be  tied  and  the  clamp  cautiously  relaxed. 
Some  surgeons,  either  instead  of,  or  in  addition  to,  the  use  of  the  ligature  to 
the  Urge  vessels,  use  the  actual  cautery  to  the  cut  surface ;  but  this  is  objec- 
tionable if  it  can  be  avoided,  on  account  of  the  sloughing  and  foetor  which 
ensues. 

When  larger  portions  of  the  tongue  are  to  be  removed,  either  the  Ranovai  of 
ordinary  ^craseur  or  the  galvanic  ecraseur'  are  preferable,  as  affotding  ^^°J_'''* 
more  security  against  secondary  hemorrhage,  provided  the  chain  is  drawn 


rm.tM.    £crH«ir. 

through  the  tissues  very  slowly.     Haemorrhage  during  or  after  the  use  of  the 
ecraseur  arises  generally  from  hurry  on  the  surgeon's  part. 

In  all  operations  on  the  tongue  the  surgeon  should  always  have  a  com- 

'  The  galmnic  icraneur  in  n  Mont  wire  chain  slturhed  to  the  poles  of  a  gnlvnnic  buttery. 
The  tiMdea  to  b«  remored  are  taken  np  by  meann  of  cnired  needlex ;  the  wire  is  then  con- 
veyed around  them  beneath  the  needlee,  drawn  tijiit,  and  connected  with  the  battery,  when 
j[_tnnui  white  hot.  An  it  borna  ila  way  Into  (he  lissuts  it  is  slowly  wound  up  l.y  a  contrivance 
inmde  the  machine,  and  90  gradually  cuta  its  way  oat.  In  practice  it  is  well  to  have  the 
l«t(«f7  managed  by  an  electrical  mechanician. 
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mand  on  the  part  left  behind  by  means  of  a  stout  ligature  passed  throngh  it, 
tied  loosely,  and  held  by  an  assistant,  so  that  on  the  oocorrence  of  acnte 
hasmorrhage  the  tongue  can  be  at  once  pulled  out  and  the  bleeding  part 
exposed ;  and  the  month  must,  of  course,  be  kept  open  by  a  gag,  the  smaller 
and  stronger  the  better.  Hutchinson's  gag,  here  figured,  is  recommended  by 
Mr.  Heath,  and  is  a  very  convenient  one  as  taking 
up  no  room  in  the  mouth.  ^^-w 

Removal  of        When  the  whole  or  the  greater  part   of  the  -'''    -^^  - 

tongne.  tongue  is  to  be  removed  it  becomes  necessary  by 
some  preliminary  operation  to  obtain  access  to  the 
root  of  the  organ,  and  this  is  done  in  one  of  three 
ways :  1.  A  small  incision  may  be  made  close 
inside  the  lower  jaw  from  the  mouth  to  the  skin 
through  whicli  the  chain  of  the  6craseur  can  be 
passed ;  and  the  tongue  being  then  pulled  forcibly 
out  of  the  mouth,  the  chain  is  passed  around  the 
base  of  the  organ  as  near  the  epiglottis  as  practic-  ^''**  ^^'  HntcWn-on'*  km- 
able,  and  so  the  whole  organ  is  removed  except  a  stump,  which  is  left 
attached  to  the  hyoid  bone.  2.  Sir  J.  Paget  recommends  that,  in  order  to 
render  it  easier  to  drag  the  tongue  out,  all  the  muscles  which  pass  from  the 
jaw  to  the  hyoid  bone  should  be  divided  on  both  sides  as  near  the  jaw  as 
possible  by  an  mcision  inside  the  mouth.  When  this  has  been  done  the 
tongue  can  be  drawn  almost  entirely  out  of  the  mouth  and  removed  either  with 
the  knife  or  6craseur.  8.  But  the  method  which  gives  the  freest  access  to  the 
root  of  the  tongue  is,  doubtless,  the  division  of  the  symphysis  of  the  lower 
jaw.  An  incision  is  made  in  the  middle  line  through  the  whole  lower  lip  and 
drawn  nearly  down  to  the  hyoid  bone.  Then  the  jaw  is  sawn  through  and  the 
lingual  muscles  cut  away  from  it  close  to  the  bone  on  either  side.  The  halves 
of  the  jaw  being  held  asunder,  the  tongue  is  forcibly  pulled  forward  and  to  one 
side  by  means  of  a  vulsellum,  and  its  attachments  to  the  hyoid  bone  severed  on 
the  opposite  side,  in  doing  which  the  lingual  artery  is  cut  across,  and  must  be 
tied  at  once.  The  same  manoeuvre  is  repeated  on  the  opposite  side,  in  doing 
which  it  is  desirable  to  get  an  assistant  to  hold  the  parts  around  the  hyoid  bone 
with  a  pair  of  strong  claw  forceps,  in  order  to  prevent  the  tissues  which 
contain  the  severed  end  of  the  lingual  artery  from  retracting  down  the  neck. 
Then  the  second  lingual  artery  and  any  other  bleeding  vessels  having  been 
tied,  the  glosso-epiglottic  ligaments  and  the  remaining  attachments  of  the 
tongue  are  to  be  severed,  and  all  bleeding  vessels  commanded.  Then  the 
severed  halves  of  the  jaw-bone  must  be  united  by  means  of  a  silver  wire 
passed  through  them  with  a  drill,  the  wound  of  the  lip  accurately  closed  with 
the  harelip  suture,  and  the  patient  kept  under  the  influence  of  morphia  for 
some  time,  and  fed  if  necessary  by  the  rectum. 

Mr.  Whitehead  of  Manchester  has  lately  introduced  a  method  of  removing 
the  tongue  whicli  has  been  extensively  adopted  and  has  at  any  rate  the  merit 
of  simplicity.  He  thus  describes  his  method  in  the  '  Transactions  of  tlie 
International  Medical  Congress '  (Surgery,  p.  259). 

The  operation  is  conducted  in  six  stages  after  the  following  simple  manner : 
1.  The  mouth  is  opened  to  the  full  extent  with  Mason*s  or  any  other  soitahle 
gag ;  and  the  duty  of  attending  to  this  is  entrusted  to  one  of  the  two  assistants 
required.  2.  The  tongue  is  drawn  out  of  the  mouth  by  a  double  ligature 
passed  through  its  substance  an  inch  from  the  tip.  Tliis  ligature  is  given 
in  charge  to  the  second  assistant,  with  instructions  to  maintain  throughout 
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the  operation  a  steady  traction  upwards  and  outwards.  8.  The  operator  com- 
mences by  dividing  all  the  attachments  of  the  tongue  to  the  jaw  and  to  the 
pillars  of  the  fauces.  4.  The  muscles  attached  to  the  base  of  the  tongue  are 
then  cut  across  by  a  series  of  successive  short  snips  of  the  scissors,  until  the 
entire  tongue  is  separated  on  the  plane  of  the  inferior  border  of  the  lower  jaw, 
and  as  far  back  as  the  safety  of  the  epiglottis  will  permit.  5.  The  lingual  or 
any  other  arteries  requiring  torsion  are  twisted  as  divided.  6.  A  single  loop 
of  silk  is  passed  by  a  long  needle  through  the  remains  of  the  glosso-epiglotti- 
dean  fold  of  mucous  membrane,  as  a  means  of  drawing  forwards  the  floor  of 
the  mouth  should  secondary  haemorrhage  take  place. 

The  patient  is  fed  for  the  flrst  three  days  by  nutritive  enemata ;  satisfying 
thirst  by  occasionally  washing  out  the  mouth  with  a  weak  iced  solution  of 
permanganate  of  potash.  The  difficulties  and  dangers  of  the  operation  are 
few.  Haemorrhage  is  easily  controllable.  Mr.  Whitehead  twice  removed  the  en- 
tire tongue  without  having  to  secure  a  single  vessel,  and  more  than  once  had 
only  to  twist  one  lingual  artery.  Other  operators,  however,  who  have  used  this 
method  have  complained  of  the  quantity  of  foul  discharge  proceeding  from 
the  surface  left  by  the  scissors  during  the  healing  of  the  woimd. 

A  table  of  twenty-eight  cases,  with  one  death  the  immediate  result  of  the 
operation  (an  old  man  set.  69),  accompanies  the  paper.  Two  other  deaths 
occurred  in  consequence  of  the  operation,  but  from  remote  causes. 

Latterly,  seeing  the  great  want  of  permanent  success  which  has  attended 
removal  of  the  tongue  for  extensive  cancer,  in  consequence  of  the  frequency 
of  recurrence  in  the  glands  of  the  neck,^  surgeons  have  advocated  more 
extensive  operations  in  which  the  glands  shall  be  removed  as  well  as  the 
tongue.  In  these  operations  external  incisions  are  necessary,  and  a  pre- 
liminary tracheotomy  is  highly  desirable,  indeed  is  absolutely  essential  if  the 
operation  is  to  be  at  all  extensive.  A  free  incision  should  be  made  through  the 
cricoid  cartilage  and  upper  rings  of  the  trachea,  and  the  windpipe  plugged  with 
Trendelenburg's  or  Semon's  tampon-canula.  Then,  if  the  floor  of  the  mouth 
is  diseased,  a  portion  of  the  lower  jaw  is  to  be  excised  (the  cheek  having  been 
freely  divided)  and  the  diseased  tissues  together  with  the  enlarged  glands  dealt 
with  as  they  are  exposed.  Eocher  has  introduced  an  operation  in  which  a 
flap  is  turned  down  in  the  upper  triangle  of  the  neck  by  a  curved  incision 
from  the  angle  of  the  jaw  down  to  the  hyoid  bone,  and  up  again  to  the 
symphysis,  the  lingual  artery  on  that  side  tied,  the  enlarged  glands  dissected 
oat,  the  opposite  lingual  artery  tied  if  necessary  by  a  separate  incision,  and 
the  whole  tongue  as  well  as  all  other  diseased  structures  removed.  The 
great  advantages  of  the  preliminary  tracheotomy  are  that  it  allows  the 
pharynx  to  be  securely  plugged,  so  that  there  is  no  risk  of  suffocation  from 
blood  running  into  the  windpipe,  and  that  it  preserves  the  patient  from  any 
risk  of  contamination  from  breathing  the  foul  air  which  is  so  copiously 
generated  in  operations  conducted  on  the  ordinary  method.  Kocher's  method 
has  not,  I  believe,  been  adequately  tried  in  this  country ;  but  he  claims  four 
cases  of  permanent  success  from  it.  There  are  also  numerous  other  formal 
operations  for  removal  of  the  tongue  described,  which  differ  chiefly  in  respect 
of  the  external  incision,  whether  through  the  cheek  or  below  the  jaw.  For 
these  I  would  refer  the  reader  to  Mr.  Barker's  essay  above  quoted.  The 
main  practical  point  is  as  to  the  possibility  of  securing  better  results,  in 
advanced  cases,  by  more  extensive  operations,  imphcating  the  glands  as 
well  as  the  tongue,  on  which  further  experience  is  still  required. 

'  See  Barker  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  604. 
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The  operation  of  removing  the  tongue  is  a  severe  and  a  very  dangerous  one, 
followed  by  great  distress  of  mind  and  body,  and  often  fatal  by  its  ulterior 
consequences,  even  apart  from  its  operative  risks,  which  are  nevertheless  con- 
siderable. There  can  be  no  doubt,  however,  that  it  has  often  prolonged  life, 
and  rendered  its  remaining  time  more  bearable  to  the  patient,  and  therefore, 
under  appropriate  circumstances  and  at  the  request  of  the  patient,  this  chance 
of  relief  ought  not  to  be  refused  to  him.  At  the  same  time  I  think  it  is  one 
of  the  most  unpromising  of  all  the  operations  of  surgery,  and  one  which  no 
surgeon  undertakes  without  repugnance.^ 

It  is  curious  that  even  after  the  removal  of  the  whole  tongue,  as  close  as 
possible  to  its  root,  the  patient  is  not  quite  deprived  of  the  power  of  speech, 
though  the  voice  is  reduced  to  a  hoarse  whisper. 

In  some  cases,  in  which  the  pain  is  great  or  in  which  the  growth  of  the 
cancer  is  rapid,  or  where  it  bleeds  profusely,  the  gustatory  nerve  has  been 
divided,  to  relieve  the  pain ;  pr  the  lingual  artery  has  been  tied,  to  check 
growth  or  to  stop  hiemorrhage.  The  division  of  the  nerve  is  a  very  simple 
operation,  which  can  do  no  harm,  and  the  effect  of  which  ought  to  be  tried  in 
any  case  in  which  pain  is  a  prominent  feature,  or  the  patient  suffers  much 
from  profuse  salivation.  *  The  guide  to  the  nerve,*  says  Mr.  Moore,*  *  is  the 
last  molar  tooth.  A  line  drawn  inside  the  mouth  from  the  crown  of  the  last 
molar  tooth  to  the  angle  of  the  jaw  would  cross  it  at  right  angles  about  half 
an  inch  from  the  tooth.  An  incision,  therefore,  in  the  direction  of  such  a  line 
three-quarters  of  an  inch  in  length,  and  carried  through  the  mucous  membrane 
to  the  inner  surface  of  the  bone,  must  divide  the  nerve.'  The  nerve,  as  Mr. 
Moore  mentions,  is  shielded  by  the  alveolar  ridge,  so  that  it  is  necessary  to 
take  care  that  all  the  soft  parts  are  absolutely  severed  down  to  the  bone. 
The  operation  can  be  easily  and  safely  performed  on  both  sides,  and  may 
afford  a  good  deal  of  relief  for  the  time. 

The  ligature  of  the  lingual  artery  is  a  much  more  difficult  operation,  and 
one  liable  to  be  followed  by  various  grave  consequences.  It  will  be  found 
described  on  p.  548.  I  have  only  had  occasion  to  perform  it  once  on  a 
patient  rapidly  sinking  under  haemorrhage,  and  then  it  quite  failed  in  check- 
ing the  bleeding,  and  in  two  other  cases  in  which  the  operation  has  been 
performed  at  St.  George^s  Hospital,  its  difficulty  was  more  apparent  than  its 
utility. 

Syphilitic  ulceration  has  been  spoken  of  above  in  connection  with  the 
other  forms  of  ulceration  which  are  met  with  in  the  tongue.  But  there  are 
various  other  syphiUtic  affections  of  this  organ. 

Mr.  Fairlie  Clarke  ^  divides  the  syphilitic  affections  of  the  tongue  into 
four  classes  :  1.  Mucous  tubercles  or  vegetations.  2.  Superficial  ulceration. 
8.  Gummatous  tumours  and  deep  ulcerations.  4.  Morbid  conditions  of  the 
mucous  membrane. 

1.  The  first,  the  mucous  tubercle,  is  an  early  secondary  symptom  which 
affects  both  the  papillce  and  epithelium,  the  tubercles  in  which  the  epithelium 
is  chiefly  implicated  being  broad,  flat,  and  wliitish ;  the  others  small,  pro- 
minent, and  florid.     They  have  much  resemblance  to  the  mucous  tubercles 

*  1  mean  this  observation  to  apply  to  operations  in  which  the  whole  or  the  greater  part 
of  the  tongue  has  to  be  removed  on  account  of  extensive  cancer.  In  earlier  fttai;^  of  the 
disease  the  excision  of  portions  of  the  tongue  is  no  doubt  urgently  indicated,  and  in  some  it 
seems  to  be  permanently  successful,  even  when  the  disease  is  in  the  opinion  of  giKvl  judges 
epithelioma. 

*  '  Med.-Chir.  Trans.'  vol.  xlv.  *  *  Diaeaaefl  of  the  Tongue/  <^  viii. 
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80  often  seen  on  other  parts,  and  are  distinguished  from  the  papillary  eleva- 
tions of  cancer  by  the  absence  of  any  hardening  at  the  base. 

2.  The  superficial  ulceration  is  also  usually  a  secondary  affection.     It  Secondar}- 
spreads  from  similar  ulcerations  on  the  sides  of  the  mouth  and  cheeks,  form-      **"* 
ing  superficial  and  very  painful  fissures,  which  in  their  healing  leave  milk- 
white  scars ;  and  if  these  are  very,  numerous  and  the  epithelium  gets  over- 
grown around  them  the  condition  named  ichthyosis  is  present.*     In  other  Ichthyosis. 
cases  the  superficial  cracks  spread  out  into  large  circular  or  oval  sores. 

8.  The  gummatous  tumours  which  form  in  the  tongue  are  seen  either  at  Gummatn. 
its  edge,  or  more  frequently  close  to  the  septum  ;  and  when  they  soften  they 
leave  the  deep  tertiary  ulcer,  or  sometimes  deep  fissures  which  may  implicate 
the  whole  organ  and  distort  it.     In  other  cases  they  become  absorbed,  and 
then  may  be  followed  by  some  distortion  of  the  organ  from  loss  of  substance. 

4.  The  syphilitic  affections  of  the  mucous  membrane  generally  resemble  Syphilitic 
psoriasis,  consisting  of  a  heaping  up  of  epithelium  of  a  dead- white  colour  over  e^^*^*^*®- 
a  limited  area  ;  in  other  cases  the  whole  of  the  dorsum  may  be  attacked  with 
superficial  inflammation  (syphilitic  glossitis),  but  this  is  often  the  result,  not 
of  syphilis  only,  but  also  partly  of  the  abuse  of  mercury  ;  and,  according  to 
Mr.  Clarke,  iodide  of  potassium,  when  it  does  not  agree  with  the  patient, 
may  produce  a  similar  affection. 

It  is  rare  for  any  of  these  syphilitic  ulcerations  to  be  accompanied  by  any 
glandular  affection,  belonging  as  they  do  to  the  later  stages  of  secondary  or 
to  the  tertiary  period.  Cases  of  indurated  chancre  of  the  tongue  with  enlarged 
glands  are  said  to  be  met  with,  but  I  have  not  seen  any  such  case. 

The  treatment  of  these  affections  has  been  already  sufficiently  indicated. 

Certain  conditions  of  the  tongue  which  seem  to  be  the  result  of  mere  Inflamma- 
chronic  irritation  have  lately  attracted  much  attention.   These  are  the  annulus  ^^^^jf^^ 
migrans,  as  Mr.  Barker  (who  first  described  it)  calls  it,  *  a  small  round  spot  Annulus 
of  a  whitish  or  grejdsh  colour,  which  rapidly  develops  into  a  more  or  less  JJi^"'* 
complete  circle  or  crescent,'  travelling  over  the  dorsum,  and   sometimes  pi*kiR,or 
affecting  the  under  surface.     It  leaves  the  surfeuse  smooth  and  livid,  is  not  '  ^^"' 

followed  by  ulceration,  and  causes  no  symptom  beyond  some  smarting  in  the 
use  of  particular  kinds  of  food,  and  sometimes  itching  and  salivation.  No 
treatment  has  hitherto  been  found  efficacious,  but  as  far  as  is  known  it  leads 
to  no  ill  consequences. 

The  condition  known  as  ichthyosis,  or  as  Mr.  Barker  prefers  to  call  it 
'  leacoplakia,'  in  which  the  tongue  is  covered  more  or  less  com^etely  with 
dead-white  patches,  and  sometimes  deeply  furrowed,  is  of  much  more  im- 
portance, as  being  unquestionably  often  followed  by  malignant  disease.  The 
first  description  of  this  disease  was,  I  believe,  due  to  Mr.  Hulke,  at  least  in  its 
relation  to  cancer  ;  but  it  has  since  been  extensively  studied,  and  Mr.  Barker's 
essay  contains  a  full  description  of  it  with  microscopical  representations.  There 
seems  no  doubt  that  it  is  a  result  of  chronic  irritation,  by  smoking  or  other- 
wise. Its  connection  with  syphilis  is  dubious.  Its  treatment  must  be 
mainly  prophylactic  :  i.e.  limited  to  the  withdrawal  of  all  irritating  aliments, 
abstinence  from  tobacco,  and  careful  attention  to  the  teeth.  Mr.  Barker 
speaks  well  of  the  use  of  soda  lotions.  Though  this  and  the  glazed  red  tongue 
are  occasional  precursors  of  epithelioma,  yet  the  sequence  is  by  no  means  a 
necessary  one — in  £Ekct  cases  have  been  recorded  where  patients  have  suffered 

*  Mr.  Barker,  however,  wishes  to  distinguish  between  the  true  ichthyosis,  which  he  says 
is  osuaUy,  if  not  always,  independent  of  syphilis,  and  the  syphilitic  condition  which  is  commonly 
eonfoanded  with  it.  The  latter,  he  says,  is  easily  cured  by  antisyphilitic  treatment,  the 
former  only  aggravated  by  it. 
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for  forty  years  from  ichthyosis  without  further  harm.  On  the  first  super- 
vention, however,  of  epithelioma  the  tongue  should  be  removed  freely  beyond 
the  limits  of  the  part  diseased. 


Glossitis. 


Abscess  in 
the  tongue. 


Congenital 

affections 

of  the 

tongue. 

Macro- 

glossia. 


Congenital 
tumoar. 


NSVQS. 


Acute  inflammatory  swelling  of  the  tongue  (acute  glossitis)  is  by  no  meana 
a  common  affection.  It  occurs  from  wounds,  from  mercurial  or  iodine  poison- 
ing, and  from  unknown  causes.  The  sweUing  is  sometimes  so  great  as  to 
threaten  suffocation  from  backward  pressure  on  the  larynx,  and  in  such  cases 
the  tongue  should  be  freely  and  deeply  scarified,  in  doing  which  it  is  useful  to 
remember  Mr.  Holmes  Coote's  caution,  viz.  that  the  swelling  is  sometimes 
really  more  in  the  lower  than  the  upper  portion  of  the  tongue,  and  that  the 
lingual  arteries  have  thereby  been  pushed  up  so  that  they  may  even  appear  on 
the  dorsal  surface  of  the  organ.  A  little  preliminary  examination  before  the 
incisions  are  made  will  point  out  where  they  can  be  placed  with  safety.  At 
the  same  time  astringent  gargles  (alum,  tannin,  or  iron)  and  warm  fomenta- 
tions should  be  assiduously  used,  and  the  patient's  strength  supported  as  may 
be  necessary. 

Most  cases,  however,  which  we  see  are  not  so  severe  as  this,  and  require 
no  incisions.     In  other  respects  they  are  to  be  treated  in  the  same  way. 

Inflammation  of  the  tongue  may  end  in  deep-seated  abscess,  an  affection 
which  has  before  now  been  mistaken  for  cancer,  and  the  tongue  removed. 
Abscess  forms  a  deep-seated,  round,  elastic  tumour,  situated  in  the  thickness 
of  the  tongue.  The  shape  and  feeling  of  the  tumour,  the  history  of  the  case, 
and  the  resemblance  to  those  chronic  abscesses  with  which  the  surgeon  is 
familiar  in  the  female  breast,  ought  at  any  rate  to  awaken  suspicion,  when  an 
exploratory  puncture  will  clear  up  the  diagnosis,  and  a  small  incision  will 
form  all  the  treatment  required. 

A  few  other  and  much  rarer  diseases  of  the  tongue  require  little  beyond 
mention.  These  are :  1.  The  congenital  hypertrophy  to  which  the  name 
'  macroglossia  '  is  sometimes  applied,  in  which  the  tongue  becomes  so  large 
that  the  child  cannot  close  his  jaws  or  talk  intelligibly,  and  which  requires 
the  removal  of  the  central  part  of  the  tongue  by  amputation  and  the  forma- 
tion of  side-flaps  which  are  to  be  brought  together  to  form  a  more  convenient 
organ,  an  operation  usually  attended  with  great  success.^ 

2.  Another  congenital  affection  is  a  fibroid  tumour  which  sometimes 
grows  from  the  tongue,  and  which  may  be  quiescent  at  first  and  then  increase 
at  a  later  period  of  life  and  require  removal.^ 

3.  NsBvi  also  are  found,  but  very  rarely,  on  the  tongue.  They  may  be 
treated  by  electrolysis,  the  actual  cautery,  or  some  of  the  potential  cauteries, 
or  even  by  excision,  or  the  ligature,  should  that  be  necessary,  which,  however, 
is  seldom  the  case,  since  these  nasvi  more  commonly  prove  quite  iimocnous. 

4.  Finally,  there  are  sometimes  found  embedded  in  the  substance  of  the 
tongue  fibrous  or  other  innocent  tumours,  which  may  in  some  cases  require 
removal. 


AflectioTis 
of  the 
pharynx. 


DISEASES  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

The  affections  of  the  pharynx  need  not  detain  us  long.     Acute  inflammation 
is  constant  in  sore-throat  of  all  kinds,  in  inflammation  propagated  from  the 

'  The  leading  cases  of  this  disease  will  be  found  reported  by  Dr.  Humphry,  Mr.  Hiylc*«»n, 
and  Mr.  Teale  in  the  36th  vol.  of  the  '  3Ied.-Chir.  Trans/  The  disease  is  now  bolievvd  to  be 
caused  by  the  lymphatic  hypertrophy  which  is  spoken  of  on  p.  672. 

«  See  Mason,  '  Path.  Soc.  Trans.'  vol.  xv.  p.  216. 
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spine,  and  in  erysipelatous  affections  spreading  inwards.  But  in  all  these  cases 
the  condition  of  the  pharynx  itself  is  of  minor  importance.  The  two  former 
classes  of  cases  have  been  spoken  of  along  with  the  affections  of  the  mouth 
and  of  the  spine.  The  main  importance  of  the  erysipelatous  affections,  besides 
the  ordinary  dangers  of  erysipelas,  consists  in  the  risk  of  spasm  of  the  glottis, 
which  is  pecidiarly  liable  to  complicate  these  cases,  and  which  will  be  treated 
of  in  the  chapter  on  Diseases  of  the  Labynx. 

Tumours  sometimes  arise  in  the  pharynx,  as  in  the  remarkable  instance  Tumoun 
which  Mr.  Holt  has  recorded,*  in  a  man  eighty  years  of  age.  Here  a  large  f,hmnx. 
pendulous  fatty  tumour  springing  from  the  wall  of  the  pharynx  extended 
nine  inches  down  the  oesophagus.  It  had  been  growing  certainly  more  than 
twelve  years,  and  occasionally  caused  symptoms  of  suffocation.  At  last,  under 
some  circumstances  not  fully  explained,  it  suddenly  obstructed  the  upper 
opening  of  the  larynx  and  at  once  caused  death.  In  cases  such  as  this,  where 
a  tumour  of  the  pharynx  is  pedunculated,  there  is  no  doubt  that  it  should  be 
removed.  The  patient  should  be  brought  fully  under  antesthesia,  the  mouth 
widely  opened  by  a  gag,  the  tumour  drawn  fairly  into  reach  by  a  vulsellum  ; 
then,  if  the  neck  is  at  all  broad,  or  if  there  is  any  reason  to  apprehend 
hemorrhage  from  its  division,  it  should  be  perforated  by  a  stout  double  liga- 
ture and  firmly  tied.  Or  else  the  tumour  should  be  simply  removed,  the 
actual  or  potential  cautery  being  at  hand  for  use  if  necessary,  and  the  surgeon 
should  be  prepared  for  the  necessity  of  laryngotomy.  The  galvanic  ^craseur 
might  also  be  used. 

Malformations  of  the  pharynx  and  oesophagus  are  not  conunon.  There  Malfonna 
are  cases  in  which  the  pharynx  is  congenitally  obstructed,  and  in  which  it  ^^'^ 
opens  into  the  larynx ;  but  they  are  only  of  scientific  interest,  as  the  infant 
is  not  viable.  More  interesting  in  a  surgical  point  of  view  is  the  pouched 
condition  of  the  pharynx  or  oesophagus  *  which  is  sometimes  found,  probably 
either  as  a  congenital  defect  or  as  the  result  of  some  atrophy  and  yielding  of 
its  muscular  walls.  A  large  pouch  extends  some  distance  down  the  tube,  and 
the  continuation  of  the  oesophagus  appears  as  an  opening  some  distance  above 
the  bottom  of  the  pouch.  The  result  is  that  the  food  collects  in  the  pouch, 
and  is  often  rejected  afterwards,  producing  a  suspicion  of  stricture.  On  pass- 
ing a  bougie  it  is  liable  to  be  arrested  in  the  pouch  instead  of  finding  its  way 
down  the  oesophagus.  The  case  from  which  Mr.  Pollock's  drawing  is  taken 
was  believed  during  life  to  be  one  of  stricture,  nor  is  the  diagnosis  easy  ;  but 
the  patient  will  probably  be  able  sometimes  to  swallow,  the  surgeon  may 
happen  sometimes  to  hit  the  natural  opening,  and  the  symptoms  will  pro- 
bably not  be  so  urgent  as  in  stricture,  so  that  a  conjecture  as  to  the  nature  of 
the  case  may  perhaps  be  formed.  No  treatment  is  applicable— the  course  of 
the  disease  will  to  an  attentive  surgeon  contraindicate  the  use  of  bougies, 
which,  indeed,  after  the  first  exploration  can  only  do  harm. 

Stricture  of  the  oesophagus  is  one  of  the  most  terrible  diseases  which  Strictaie 
afiSict  humanity.    It  occurs  '  as  the  result  of  several  distinct  conditions  :  folds  ^p^a- 
of  the  mucous  membrane ;  cicatrices  after  injury ;  pressure  occasioned  by  gt»< 
neighbouring  tumours ;  thickening  and  contraction  of  its  walls ;  or  lastly,  and 
most  frequently,  cancerous  affection  of  the  tube  '  (Pollock). 

Little  can  be  hoped  from  surgical  treatment  in  these  cases.    It  is,  there- 

•  *Path.  Soc.  Trana/  toI.  v.  p.  123. 

*  A  beantifnl  illuatration  of  this  pouched  condition  will  be  found  in  Mr.  Pollock's  essay 
io  '  Syst.  of  Surg/  3rd  ed.  vol.  vii.  p.  546. 
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for  forty  years  from  ichthyosis  without  farther  harm.  On  the  first  saper- 
vention,  however,  of  epithelioma  the  tongue  should  be  removed  freely  beyond 
the  limits  of  the  part  diseased. 
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Abscess  in 
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Congenital 
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NSVQS. 


Acute  inflammatory  swelling  of  the  tongue  (acute  glossitis)  is  by  no  means 
a  common  affection.  It  occurs  from  wounds,  from  mercurial  or  iodine  poison- 
ing, and  from  unknown  causes.  The  sweUing  is  sometimes  so  great  as  to 
threaten  suffocation  from  backward  pressure  on  the  larynx,  and  in  such  cases 
the  tongue  should  be  freely  and  deeply  scarified,  in  doing  which  it  is  useful  to 
remember  Mr.  Holmes  Coote's  caution,  viz.  that  the  swelling  is  sometimes 
really  more  in  the  lower  than  the  upper  portion  of  the  tongue,  and  that  the 
lingual  arteries  have  thereby  been  pushed  up  so  that  they  may  even  appear  on 
the  dorsal  surface  of  the  organ.  A  little  preliminary  examination  before  the 
incisions  are  made  will  point  out  where  they  can  be  placed  with  safety.  At 
the  same  time  astringent  gargles  (alum,  tannin,  or  iron)  and  warmfomenta* 
tions  should  be  assiduously  used,  and  the  patient's  strength  supported  as  may 
be  necessary. 

Most  cases,  however,  which  we  see  are  not  so  severe  as  this,  and  require 
no  incisions.     In  other  respects  they  are  to  be  treated  in  the  same  way. 

Inflammation  of  the  tongue  may  end  in  deep-seated  abscess,  an  affection 
which  has  before  now  been  mistaken  for  cancer,  and  the  tongue  removed. 
Abscess  forms  a  deep-seated,  round,  elastic  tumour,  situated  in  the  thickness 
of  the  tongue.  The  shape  and  feeling  of  the  tumour,  the  history  of  the  ease, 
and  the  resemblance  to  those  chronic  abscesses  with  which  the  surgeon  is 
familiar  in  the  female  breast,  ought  at  any  rate  to  awaken  suspicion,  when  an 
exploratory  puncture  will  clear  up  the  diagnosis,  and  a  small  incision  will 
form  all  the  treatment  required. 

A  few  other  and  much  rarer  diseases  of  the  tongue  require  little  beyond 
mention.  These  are :  1.  The  congenital  hypertrophy  to  which  the  name 
*  macroglossia  *  is  sometimes  applied,  in  which  the  tongue  becomes  so  large 
that  the  child  cannot  close  his  jaws  or  talk  intelligibly,  and  which  requires 
the  removal  of  the  central  part  of  the  tongue  by  amputation  and  the  forma- 
tion of  side-flaps  which  are  to  be  brought  together  to  form  a  more  convenient 
organ,  an  operation  usually  attended  with  great  success.^ 

2.  Another  congenital  affection  is  a  fibroid  tumour  which  sometimes 
grows  from  the  tongue,  and  which  may  be  quiescent  at  first  and  then  increase 
at  a  later  period  of  life  and  require  removal.^ 

8.  Ntevi  also  are  found,  but  very  rarely,  on  the  tongue.  They  may  be 
treated  by  electrolysis,  the  actual  cautery,  or  some  of  the  potential  cauteries, 
or  even  by  excision,  or  the  ligature,  should  that  be  necessary,  which,  however, 
is  seldom  the  case,  since  these  nsBvi  more  commonly  prove  quite  innocuous. 

4.  Finally,  there  are  sometimes  found  embedded  in  the  substance  of  the 
tongue  fibrous  or  other  innocent  tumours,  which  may  in  some  cases  require 
removal. 


Affections 
of  the 
pharynx. 


DISEASES  OF  THE  PHAKYNX  AND  (ESOPHAGUS. 

The  affections  of  the  pharynx  need  not  detain  us  long.    Acute  inflammation 
is  constant  in  sore-throat  of  all  kinds,  in  inflanmiation  propagated  from  tlie 

*  The  leading  cases  of  this  disease  will  he  found  reported  by  Dr.  Humphry,  Mr.  Ilotl^m, 
and  Mr.  Teale  in  the  36th  vol.  of  the  *  Med.-Chir.  Trans.*  The  disease  is  now  believed  to  be 
caused  by  the  lymphatic  hypertrophy  which  is  spoken  of  on  p.  572. 

«  See  Mason,  *  Path.  Soc.  Trans.'  vol.  xv.  p.  216. 
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spine,  and  in  erysipelatous  affections  spreading  inwards.  But  in  all  these  cases 
the  condition  of  the  pharynx  itself  is  of  minor  importance.  The  two  former 
classes  of  cases  have  been  spoken  of  along  with  the  affections  of  the  mouth 
and  of  the  spine.  The  main  importance  of  the  erysipelatous  affections,  besides 
the  ordinary  dangers  of  erysipelas,  consists  in  the  risk  of  spasm  of  the  glottis, 
which  is  peculiarly  liable  to  complicate  these  cases,  and  which  will  be  treated 
of  in  the  chapter  on  Diseases  of  the  Labtnx. 

Tumours  sometimes  arise  in  the  pharynx,  as  in  the  remarkable  instance  Tumours 
which  Mr.  Holt  has  recorded,^  in  a  man  eighty  years  of  age.  Here  a  large  phanrnx. 
pendulous  fatty  tumour  springing  from  the  wall  of  the  pharynx  extended 
nine  inches  down  the  oesophagus.  It  had  been  growing  certainly  more  than 
twelve  years,  and  occasionally  caused  symptoms  of  suffocation.  At  last,  under 
some  circumstances  not  fully  explained,  it  suddenly  obstructed  the  upper 
opening  of  the  larynx  and  at  once  caused  death.  In  cases  such  as  this,  where 
a  tumour  of  the  pharynx  is  pedunculated,  there  is  no  doubt  that  it  should  be 
removed.  The  patient  should  be  brought  fully  under  anaesthesia,  the  mouth 
widely  opened  by  a  gag,  the  tumour  drawn  fairly  into  reach  by  a  vulsellum  ; 
then,  if  the  neck  is  at  all  broad,  or  if  there  is  any  reason  to  apprehend 
hemorrhage  from  its  division,  it  should  be  perforated  by  a  stout  double  liga- 
ture and  firmly  tied.  Or  else  the  tumour  should  be  simply  removed,  the 
actual  or  potential  cautery  being  at  hand  for  use  if  necessary,  and  the  surgeon 
should  be  prepared  for  the  necessity  of  laryngotomy.  The  galvanic  ^craseur 
might  also  be  used. 

Malformations  of  the  pharynx  and  oesophagus  are  not  common.  There  Malfonna 
are  cases  in  which  the  pharynx  is  congenitally  obstructed,  and  in  which  it  ^'^ 
opens  into  the  larynx ;  but  they  are  only  of  scientific  interest,  as  the  infant 
is  not  viable.  More  interesting  in  a  surgical  point  of  view  is  the  pouched 
condition  of  the  pharynx  or  oesophagus  '  which  is  sometimes  found,  probably 
either  as  a  congenital  defect  or  as  the  result  of  some  atrophy  and  yielding  of 
its  muscular  walls.  A  large  pouch  extends  some  distance  down  the  tube,  and 
the  continuation  of  the  oesophagus  appears  as  an  opening  some  distance  above 
the  bottom  of  the  pouch.  The  result  is  that  the  food  collects  in  the  pouch, 
and  is  often  rejected  afterwards,  producing  a  suspicion  of  stricture.  On  pass- 
ing a  bougie  it  is  Uable  to  be  arrested  in  the  pouch  instead  of  finding  its  way 
down  the  oesophagus.  The  case  from  which  Mr.  Pollock's  drawing  is  taken 
was  believed  during  life  to  be  one  of  stricture,  nor  is  the  diagnosis  easy  ;  but 
the  patient  will  probably  be  able  sometimes  to  swallow,  the  surgeon  may 
happen  sometimes  to  hit  the  natural  opening,  and  the  symptoms  will  pro- 
bably not  be  so  urgent  as  in  stricture,  so  that  a  conjecture  as  to  the  nature  of 
the  case  may  perhaps  be  formed.  No  treatment  is  applicable— the  course  of 
the  disease  will  to  an  attentive  surgeon  contraindicate  the  use  of  bougies, 
which,  indeed,  after  the  first  exploration  can  only  do  harm. 

Stricture  of  the  oesophagus  is  one  of  the  most  terrible  diseases  which  Strictuie 
aflUct  humanity.    It  occurs  *  as  the  result  of  several  distinct  conditions  :  folds  ^Jja- 
of  the  mucous  membrane ;  cicatrices  after  injury ;  pressure  occasioned  by  gus. 
neighbouring  tumours ;  thickening  and  contraction  of  its  walls ;  or  lastly,  and 
most  frequently,  cancerous  affection  of  the  tube  *  (PoUock). 

Little  can  be  hoped  from  surgical  treatment  in  these  cases.    It  is,  there- 

«  'Path.  Soc.  Trans.'  toI.  t.  p.  123. 

*  A  beautiful  illustration  of  this  pouched  condition  will  be  found  in  Mr.  Pollock's  essay 
io  *Syst,  of  Surg.'  3rd  ed.  vol.  yii.  p.  546. 
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for  forty  years  from  ichthyosis  without  further  harm.  On  the  first  super- 
vention, however,  of  epithelioma  the  tongue  should  be  removed  freely  beyond 
the  limits  of  the  part  diseased. 
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Acute  inflammatory  swelling  of  the  tongue  (acute  glossitis)  is  by  no  means 
a  common  affection.  It  occurs  from  wounds,  from  mercurial  or  iodine  poison- 
ing, and  from  unknown  causes.  The  swelling  is  sometimes  so  great  as  to 
threaten  suffocation  from  backward  pressure  on  the  larynx,  and  in  such  cases 
the  tongue  should  be  freely  and  deeply  scarified,  in  doing  which  it  is  useful  to 
remember  Mr.  Holmes  Coote*s  caution,  viz.  that  the  swelling  is  sometimes 
really  more  in  the  lower  than  the  upper  portion  of  the  tongue,  and  that  the 
lingual  arteries  have  thereby  been  pushed  up  so  that  they  may  even  appear  on 
the  dorsal  surface  of  the  organ.  A  little  preliminary  examination  before  the 
incisions  are  made  will  point  out  where  they  can  be  placed  with  safety.  At 
the  same  time  astringent  gargles  (alum,  tannin,  or  iron)  and  warm  fomenta- 
tions should  be  assiduously  used,  and  the  patient's  strength  supported  as  may 
be  necessary. 

Most  cases,  however,  which  we  see  are  not  so  severe  as  this,  and  require 
no  incisions.     In  other  respects  they  are  to  be  treated  in  the  same  way. 

Inflammation  of  the  tongue  may  end  in  deep-seated  abscess,  an  affection 
which  has  before  now  been  mistaken  for  cancer,  and  the  tongue  removed. 
Abscess  forms  a  deep-seated,  round,  elastic  tumour,  situated  in  the  thickness 
of  the  tongue.  The  shape  and  feeling  of  the  tumour,  the  history  of  the  case, 
and  the  resemblance  to  those  chronic  abscesses  with  which  the  surgeon  is 
familiar  in  the  female  breast,  ought  at  any  rate  to  awaken  suspicion,  when  an 
exploratory  puncture  will  clear  up  the  diagnosis,  and  a  small  incision  will 
form  all  the  treatment  required. 

A  few  other  and  much  rarer  diseases  of  the  tongue  require  little  beyond 
mention.  These  are :  1.  The  congenital  hypertrophy  to  which  tlie  name 
'  macroglossia  *  is  sometimes  applied,  in  which  the  tongue  becomes  so  large 
that  the  child  cannot  close  his  jaws  or  talk  intelligibly,  and  which  requires 
the  removal  of  the  central  part  of  the  tongue  by  amputation  and  the  forma- 
tion of  side-flaps  which  are  to  be  brought  together  to  form  a  more  convenient 
organ,  an  operation  usually  attended  with  great  success.^ 

2.  Another  congenital  affection  is  a  fibroid  tumour  which  sometimes 
grows  from  the  tongue,  and  which  may  be  quiescent  at  first  and  then  increase 
at  a  later  period  of  life  and  require  removal.^ 

3.  Naevi  also  are  found,  but  very  rarely,  on  the  tongue.  They  may  be 
treated  by  electrolysis,  the  actual  cautery,  or  some  of  the  potential  cauteries, 
or  even  by  excision,  or  the  ligature,  should  that  be  necessary,  which,  however, 
is  seldom  the  case,  since  these  nasvi  more  commonly  prove  quite  innocuous. 

4.  Finally,  there  are  sometimes  found  embedded  in  the  substance  of  the 
tongue  fibrous  or  other  innocent  tumours,  which  may  in  some  cases  rei^uire 
removal. 
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DISEASES  OF  THE  PHARYNX  AND  (ESOPHAGUS. 

The  affections  of  the  pharynx  need  not  detain  us  long.     Acute  inflanunation 
is  constant  in  sore-throat  of  all  kinds,  in  inflammation  propagated  from  the 

*  The  leading  cases  of  this  disease  will  he  found  rt»port4sd  by  Dr.  Humphry,  Mr.  Hoile^m, 
and  Mr.  Teale  in  the  36th  vol.  of  the  '  Med.-Chir.  Trans.'  The  disease  is  now  believed  to  be 
caused  by  the  lymphatic  hypertrophy  which  is  spoken  of  on  p.  67*i« 

'  See  Mason,  *  Path.  Soc.  Trans.'  vol.  xv.  p.  216. 
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spine,  and  in  erysipelatous  affections  spreading  inwards.  But  in  all  these  cases 
the  condition  of  the  pharynx  itself  is  of  minor  importance.  The  two  former 
classes  of  cases  have  been  spoken  of  along  with  the  affections  of  the  mouth 
and  of  the  spine.  The  main  importance  of  the  erysipelatous  affections,  besides 
the  ordinary  dangers  of  erysipelas,  consists  in  the  risk  of  spasm  of  the  glottis, 
which  is  peculiarly  liable  to  complicate  these  cases,  and  which  will  be  treated 
of  in  the  chapter  on  Diseases  of  the  Labyxx. 

Tumours  sometimes  arise  in  the  pharynx,  as  in  the  remarkable  instance  Tamoun 
which  Mr.  Holt  has  recorded,*  in  a  man  eighty  years  of  age.  Here  a  large  phiJmix. 
pendulous  fatty  tumour  springing  from  the  wall  of  the  pharynx  extended 
nine  inches  down  the  oesophagus.  It  had  been  growing  certainly  more  than 
twelve  years,  and  occasionally  caused  symptoms  of  suffocation.  At  last,  under 
some  circumstances  not  fully  explained,  it  suddenly  obstructed  the  upper 
opening  of  the  larynx  and  at  once  caused  death.  In  cases  such  as  this,  where 
a  tumour  of  the  pharynx  is  pedunculated,  there  is  no  doubt  that  it  should  be 
removed.  The  patient  should  be  brought  fully  imder  anaesthesia,  the  mouth 
widely  opened  by  a  gag,  the  tumour  drawn  fairly  into  reach  by  a  vulsellum  ; 
then,  if  the  neck  is  at  all  broad,  or  if  there  is  any  reason  to  apprehend 
haemorrhage  from  its  division,  it  should  be  perforated  by  a  stout  double  liga- 
ture and  firmly  tied.  Or  else  the  tumour  should  be  simply  removed,  the 
actual  or  potential  cautery  being  at  hand  for  use  if  necessary,  and  the  surgeon 
should  be  prepared  for  the  necessity  of  laryngotomy.  The  galvanic  ^craseur 
might  also  be  used. 

Malformations  of  the  pharynx  and  oesophagus  are  not  common.  There  Malfonna 
are  cases  in  which  the  pharynx  is  congenitally  obstructed,  and  in  which  it  ^^'^ 
opens  into  the  larynx ;  but  they  are  only  of  scientific  interest,  as  the  infant 
is  not  viable.  More  interesting  in  a  surgical  point  of  view  is  the  pouched 
condition  of  the  pharynx  or  oesophagus  '  which  is  sometimes  found,  probably 
either  as  a  congenital  defect  or  as  the  result  of  some  atrophy  and  yielding  of 
its  muscular  walls.  A  large  pouch  extends  some  distance  down  the  tube,  and 
the  continuation  of  the  oesophagus  appears  as  an  opening  some  distance  above 
the  bottom  of  the  pouch.  The  result  is  that  the  food  collects  in  the  pouch, 
and  is  often  rejected  afterwards,  producing  a  suspicion  of  stricture.  On  pass- 
ing a  bougie  it  is  liable  to  be  arrested  in  the  pouch  instead  of  finding  its  way 
down  the  oesophagus.  The  case  from  which  Mr.  PoUock*s  drawing  is  taken 
was  believed  during  life  to  be  one  of  stricture,  nor  is  the  diagnosis  easy  ;  but 
the  patient  will  probably  be  able  sometimes  to  swallow,  the  surgeon  may 
happen  sometimes  to  hit  the  natural  opening,  and  the  symptoms  will  pro- 
bably not  be  so  urgent  as  in  stricture,  so  that  a  conjecture  as  to  the  nature  of 
the  case  may  perhaps  be  formed.  No  treatment  is  applicable-- the  course  of 
the  disease  will  to  an  attentive  surgeon  contraindicate  the  use  of  bougies, 
which,  indeed,  after  the  first  exploration  can  only  do  harm. 

Stricture  of  the  oesophagus  is  one  of  the  most  terrible  diseases  which  Strictme 
a£9ict  humanity.    It  occurs  *  as  the  result  of  several  distinct  conditions  :  folds  ^p^^ 
of  the  mucous  membrane ;  cicatrices  after  injury ;  pressure  occasioned  by  gns- 
neighbouring  tumours ;  thickening  and  contraction  of  its  walls ;  or  lastly,  and 
most  frequently,  cancerous  affection  of  the  tube  *  (Pollock). 

Little  can  be  hoped  from  surgical  treatment  in  these  cases.    It  is,  there- 

»  'Path.  Soc.  Traiw.'  vol.  t.  p.  123. 

*  A  l*eautifal  illustration  of  this  pouched  condition  will  he  found  in  Mr.  Pollock's 
io  'Syst.  of  Supg.'  3rd  ed.  vol.  vii.  p.  646. 
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fore,  of  very  great  importance  to  distinguish  between  organic  stricture  or 
obstruction  from  the  causes  above  enumerated,  and  the  somewhat  common 
affection  called  hysterical  stricture  of  the  oesophagus,  or  nervous  dysphagia, 
which  simulates  the  graver  malady. 
Nenrons  Nervous  dysphagia  is  more  common  in  women  thsin  in  men ;  it  often  is 

dy.*phagia.  ^.Q^JQij^^^  ^i]^  symptoms  clearly  hysterical ;  the  patient,  in  spite  of  alleged 
long-continued  inability  to  swallow,  is  in  good  health  and  general  condition  ; 
the  dysphagia  is  not  constant ;  frequently  he  feels  less  difficulty  in  taking  solids 
than  fluids,  and  sometimes  the  patient  can  be  proved  to  be  able  to  swallow 
quite  well  when  no  one  is  looking.*  Such  cases,  like  cases  of  nervous  disease 
in  other  organs,  require  judicious  management  more  than  medical  or  surgical 
treatment. 

The  symptoms  produced  by  stricture  of  the  oesophagus  may  be  summed  up 
in  two  words — dysphagia  and  emaciation.  The  patient  is  at  first  able  to  take 
small  quantities  of  solid  food  when  well  chewed  and  lubricated,  then  he  is 
gradually  conscious  of  increasing  difficulty,  and  sometimes  the  oesophagus 
rejects  the  food  which  it  cannot  drive  down,  then  he  is  restricted  to  fluids,  and 
soon  he  sinks  from  exhaustion,  if  not  cut  off  by  some  of  the  local  consequences 
of  ulceration  about  the  stricture. 

It  is  by  no  means  easy  to  distinguish  the  various  forms  of  stricture  from 
each  other.  Those  which  proceed  from  cicatrisation  will  be  known  by  their 
history,  if  the  accident  which  caused  them  is  remembered,  but  this  may  not  be 
the  case.  The  malignant  will  differ  from  the  innocent  stricture  by  occurring 
generally  later  in  life,  by  the  implication  of  the  glands  of  the  neck,  by  the 
more  rapid  cachexia,  and  by  the  tendency  to  implication  of  the  larynx  and 
neighbouring  organs.  Obstruction  from  a  tumour  is  generally  caused  by 
aneurism  of  the  aorta  (at  least  when  caused  by  a  tumour  of  any  other  nature 
the  cause  is  usually  obvious),  and  it  therefore  occurs  alw^ays  at  the  part  where 
the  aorta  is  in  contact  with  the  oesophagus,  so  that  the  difficulty  is  referred  to 
the  upper  part  of  the  chest.  In  such  cases  very  careful  examination  is  neces- 
sary before  the  diagnosis  is  made,  and  above  all  before  a  bougie  is  passed. 
Cases  are  known  in  which  the  instrument  has  perforated  the  aneurism  and 
produced  instantaneous  death.  Careful  auscultation  and  percussion  of  the 
chest,  and  the  examination  of  the  pulse  in  both  wrists  by  the  sphygmograph,  if 
available,  are  indispensable ;  and  it  should  be  ascertained  w^hetlier  any  of  tlie 
other  symptoms  of  aneurism  are  present — the  ringing  cough,  the  pain  in  the 
back,  the  so-called  rheumatic  pains  about  the  neck,  &c. 

The  innocent  forms  of  stricture  are  fatal  only  by  starvation ;  but  malignant 
disease  very  commonly  produces  death  by  spreading  into  the  larynx  *  or  into 
one  of  the  great  vessels. 

It  is  justifiable,  and  indeed  necessary  in  the  first  uistance  to  pass  a  bongie, 
except  in  advanced  stages  of  cancer,  in  which  case  no  mechanical  interference 
is  justifiable,  since  the  bougie  has  often  passed  through  the  softened  tissue  of 
the  cancer  into  the  pleura,  pericardium,  or  great  vessels,  ^^^len  the  seat  of  the 
obstruction  has  been  ascertained  the  next  question  is,  whether  the  stricture  can 

>  Sir  J.  Paget,  iu  his  interesting  e*way  on  *  Stammering  with  other  Organs  than  those  of 
Spet'ch '  ('  Clin.  Lectures,'  p.  82),  has  pointed  out  that  the  difficulty  of  swallowing  may  in 
many  of  these  cases  be  analogous  to  that  in  stammering,  rix.  an  inability  from  mental  eaoMft 
to  co-ordinate  the  various  muscular  actions  which  are  necessary  to  def^lntition.  If  the  patient 
knows  he  is  being  watched  or  directs  his  mind  too  anxiously  to  what  he  has  to  do,  he  cannot 
swullow,  whilst  if  he  is  easy  and  unconcerned  he  feels  no  difficulty.  In  some  cases  the  patient 
also  stammers  in  speaking. 

*  Or  it  may  bo  itself  an  extension  from  the  Uirynx,  thoogh  this  seems  less  common. 
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be  treated.  If  it  is  dearly  cicatricial,  the  cicatrix  might  be  divided  by  either 
external  or  internal  incision,  certainly  not  without  very  great  danger ;  but, 
under  circumstances  such  as  these,  danger  would  justifiably  be  incurred.  In 
the  'New  York  Medical  Record '  for  November  11  and  18,  1882,  Dr.  Roe  has 
collected  fifteen  cases,  including  two  of  his  own,  in  which  internal  oesophago-  internal 
tomy  had  been  practised.  In  the  second  of  his  cases  a  boy  set.  8,  suffer-  tomy. 
ing  from  a  stricture  the  result  of  swallowing  a  caustic  fluid,  was  restored  to 
the  complete  power  of  natural  deglutition  by  repeated  shallow  incisions  into 
the  stricture,  followed  by  dilatation.  The  operation,  if  due  care  be  taken, 
seems  less  dangerous  than  might  have  been  anticipated.  In  only  two  of  the 
fifteen  cases  waS  death  said  to  be  due  to  the  operation  itself.  Four  of  the 
others  died  after  the  operation  from  various  causes.*  Billroth  has  attempted 
the  extirpation  of  a  cancerous  deposit  in  the  oesophagus,  but  the  operation  is  not 
asually  regarded  as  justifiable.  I  have  alluded  to  the  possibility,  in  cases  of 
stricture  not  obviously  mahgnant,  of  preserving  life  by  gastrostomy  (p.  218)  or 
(Bsophagostomy  (p.  195) ;  and  the  attempt  is  certainly  worth  making.  Failing 
these  means,  the  only  thing  that  can  be  done  is  to  keep  the  passage  open 
by  means  of  bougies ;  and  in  spite  of  the  known  and  admitted  dangers  of 
the  treatment,  I  cannot  but  think  that  it  is  the  best  course  for  the  patient, 
anless  the  cancerous  symptoms  are  so  urgent  as  to  deter  the  surgeon,  from 
fear  of  rupturing  the  oesophagus.  If  the  bougie  can  be  passed  the  patient  will 
be  able  to  swallow,  and  so  mil  be  kept  free  from  the  terrible  pangs  of  starva- 
tion for  a  time. 

In  cases  where  the  passage  of  a  bougie  is  indicated,  but  where  there  is 
difficnlty  or  danger  in  its  introduction,  M.  Krishaber'  has  recommended  the 
passage  of  a  tube  by  the  nostril,  which  is  then  left  in  permanently,  the  patient 
being  fed  by  injections  through  it.  He  refers  to  five  cases  in  which  he  has 
followed  this  course,  one  of  a  malignant  tumour  implicating  the  pharynx  and 
luynx  in  which  the  tube  was  worn  up  to  the  time  of  the  patient*s  death,  a 
period  of  305  days,  and  two  others,  also  cases  of  malignant  disease,  in  which 
the  tnbe  had  been  worn  for  167  and  126  days  respectively,  up  to  the  date 
^f  the  paper.  He  also  teaches  that  cicatricial  strictures  may  be  dilated  in  the 
^me  way  as  in  the  urethra  by  the  continuous  presence  of  the  catheter,  and  that 
this  method  is  of  great  use  in  extensive  operations  on  the  mouth  and  larynx  ; 
in  which  cases  it  should  be  introduced  some  days  before  the  operation,  so  as 
to  insure  tolerance  of  it  by  the  patient. 

If  nothing  else  can  be  done,  the  prospects  connected  with  the  operation  of 
opening  the  stomach  or  oesophagus  should  be  explained  to  the  patient,  and  at 
his  request  the  operation  should  be  undertaken. 

AFFECTIONS  OF  THE  INTESTINAL  TUBE. 

The  strangulation  of  a  portion  of  the  intestine  inside  the  abdomen  is  an  even  internal 
graver  evil  than  its  strangulation  in  a  hernial  sac,  since,  though  it  is  not  so  'ion"^"^ 
rapidly  fiatal  ( perhaps  because  usually  not  so  acute),  it  is  much  less  susceptible 
of  relief.  Tlie  causes  are  very  numerous,  and  by  no  means  easy  to  diagnose. 
A  common  one  is  the  formation  of  adhesions  from  previous  peritonitis.  Such 
sdhetions  sometimes  unite  with  an  appendix  epiploica  or  the  edge  of  the  mesen- 
tery to  form  a  ring  passing  round  one  of  the  coils  of  bowel,  and  the  contraction 
of  the  material  which  forms  this  ring,  or  the  accidental  enlargement  of  the 

'  See  '  London  Med.  Record,'  April  15,  1883. 

*  '  Tranftiction*  of  the  International  Med.  Congreas,'  Sargery,  p.  190. 
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contents  of  the  bowel,  seems  to  cause  the  coDstriction.  At  other  times 
the  constricting  agent  is  formed  by  a  mere  band  passing  from  one  coil  of 
intestine  to  another,  and  pressing  the  bowel  against  the  wall  of  the  belly 
behind;  or  tlie  bowel  may  be  bent  or  twisted  on  itself  (volvulus),  and  thus 
the  psssage  of  fteces  through  it  may  be  stopped ;  or  the  pressure  of  tumours  in 
its  neighbourhood,  or  stricture  of  its  walls,  may  produce  the  same  result ;  or, 
finally,  a  portion  of  bowel  may  slip  into  the  tube  below,  jnst  as  the  iinger  of 
a  glove  may  be  shortened  by  slipping  one  part  of  it  over  the  other— intussos- 
ception— a  condition  which  sometimes  produces  strangnlation,  bat  not  always. 
Intassueception  must  be  spoken  of  by  itself.  The  other  conditions  are  indis- 
tinguishable from  each  other  anless  the  cause  which  produced  them  is  within 
the  reach  of  the  hand.  The  great  point  is  to  distinguish,  if  possible,  the  port 
of  the  bowel  affected,  in  order  to  determine  whether  a  surgical  operation  for 
its  relief  is  feasible.  The  main  diagnostic  symptoms  are  these  :  Strangula- 
tion produces  at  first  constipation,  then 
vomiting,  which  afterwards  becomes 
fffical.  The  higher  the  obstruction  is 
situated  in  the  intestine  the  sooner  will 
the  vomiting  commence  ;  but  if  the  ob- 
struction is  high  up  it  will  not  rapidly 
become  ftecal.  The  amount  of  nourish- 
ment which  the  patient  has  taken 
will,  however,  influence  this  to  some 
degree.  Usually  he  is  both  unwilling 
and  unable  to  take  an^hing ;  but  if 
the  diet  has  not  been  restricted,  so 
that  the  stomach  and  upper  part  of  the 
bowel  are  filled,  vomiting  will  probably 
commence  earUer  than  would  have  been 
the  case  under  more  judicious  treat-  ' 
ment.  All  the  symptoms  are  more 
acute  when  the  obstruction  is  high  up. 
When,  on  the  contrary,  it  is  seated  in 

the  large  intestine  or  close  to  the  end  -— ""^  "- '-  •"'  '— 
of  the  small,  the  belly  will  sometimes  continue  to  swell  gradually  without  any 
vomiting  for  several  weeks,  and  the  patient  suffers  little  except  the  loss  of 
appetite  consequent  on  repletion  and  constipation.  Another  most  important 
diagnostic  sign  is  the  quantity  of  water  which  can  be  injected  into  the  bowel. 
If  the  obstacle  is  situated  at  the  sigmoid  fiesure  of  the  colon  it  is  rarely 
possible,  even  with  the  ntmost  gentleness,  to  inject  more  than  about  a  pint 
and  a  half  before  it  is  expelled,  and  usually  with  some  force.  The  higher  np 
the  obstacle  is  situated  the  larger  is  the  quantity  which  will  pass  in ;  and  if 
the  small  intestine  is  the  part  affected,  a  very  large  quantity  of  fluid  may  be 
passed  up,  especially  if  the  patient  ie  narcotised,  and  will  at  first  nm  out  quit? 
gently  until  the  bowel  is  roused  to  expulsive  action.  Palpation  of  the  abdo- 
men is  of  course  useful,  and  it  is  said  that  auscultation  wlule  the  fluid  is  being 
injected  may  sometimes  give  valuable  information  of  the  position  of  the 
obstacle,  but  I  have  never  been  able  to  realise  this. 

During  the  constipation  much  may  be  done  to  alleviate  the  patient's  suffer- 
ings. Thefirst  question  is,  whether  the  constipation  depends  on  a  real  organic 
obstacle  or  merely  on  impaction  of  fiecea,  which  will  produce  the  same  symp- 
toms if  long  neglected.     Such  masses  of  impacted  feces  are  comparatively 
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often  mistaken  for  tumours.  The  distinction  is  made  by  observing  that  though 
there  may  be  a  good  deal  of  swelling  around  the  bowel,  the  substance  is  to 
some  extent  soft  and  will  take  the  impression  of  the  fingers ;  that  its  size  has 
been  known  to  vary  with  the  state  of  the  bowels  ;  and  that  there  is  the  history 
of  neglected  constipation.  If  the  mass  is  situated  within  reach  of  the  anus  it 
should  be  broken  down  with  a  scoop,  otherwise  free  purgation  and  injections 
should  be  employed. 

But  when  an  invincible  pbstacle  has  been  proved  to  exist,  the  first  rule  Treatment 
of  practice  is  to  abstain  from  irritating  the  bowels  with  purgatives,  to  give  ^^J^  ^^^ 
nourishment  in  the  fluid  form  only,  and  in  the  smallest  possible  quantities  at 
a  time,  and  to  soothe  the  patient's  sufferings  with  opium,  subduing  thirst  witli 
small  pieces  of  ice  kept  in  the  mouth.  As  to  surgical  operations  they  are 
directed  either  to  relieve  the  strangulation  or  to  give  an  artificial  exit  to  the 
fsces  above  it.  The  former  can  only  be  used  in  cases  of  strangulation  by 
adhesions.  It  was  successfully  carried  out  by  Mr.  Bryant,^  in  a  case  in  which 
there  was  a  hernial  sac,  but  no  strangulation,  and  where  the  band  was  reached 
by  carrying  the  incision  which  had  been  made  into  the  sac  a  little  upwards. 
Mr.  Bryant  thinks  that  such  bands  are  more  common  when  there  has  been 
hernia,  so  that  the  existence  of  a  hernia  may  encourage  the  surgeon  to  attempt 
the  operation.  In  the  only  case  where  I  have  myself  operated  I  found  a  ^and 
crossing  the  lower  part  of  the  ileum  (a  very  common  situation),  and  divided 
it.  but  the  operation  had  been  put  off  too  long,  and  the  bowel  gave  way  on 
the  division  of  the  band,  having  been  previously  almost  perforated  by  the 
constriction. 

Colotomy  may  be  practised  on  either  side  when  the  seat  of  obstruction  is  Coiotomy. 
dearly  localised  in  the  large  intestine.  It  is  more  commonly  practised  on  the 
left  side  (descending  colon)  in  obstruction  and  other  affections  of  the  rectum, 
and  is  more  promising  on  tliis  than  on  the  other  side,  partly  because  the  de- 
scending colon  is  less  often  provided  with  a  mesentery  than  the  ascending,  but 
chiefly  because  affections  of  the  rectum  exhaust  the  patient  less,  and  are  more 
easily  diagnosed,  and  therefore  more  promptly  treated,  than  those  situated 
higher  up.  When  the  obstruction  is  complete,  and  the  flank  is  distended  by 
the  swollen  intestine,  the  operation  is  an  easy  one  ;  but  when  performed  for 
the  reUef  of  cancer  or  other  affections  wliich  do  not  produce  complete  obstruc- 
tion, and  the  gut  happens  to  be  collapsed,  it  is  sometimes  very  difficult.  A 
tree  transverse  incision  is  to  be  made  midway  between  the  ilium  and  last  rib, 
and  the  edge  of  the  erector  spinas  is  to  be  sought.  A  free  incision  should  then 
be  made  into  the  fascia  lumborum,  i.e.  the  aponeurosis,  which  bounds  the 
external  edge  of  the  erector  spinse  and  quadratus  lumborum  (the  muscles 
themselves  being  of  course  left  untouched),  and  this  will  expose  a  cellular  in- 
tenal  full  of  fat  between  the  fascia  lumborum  and  the  proper  fascia  (or  fascia 
tnuisversalis)  covering  the  posterior  wall  of  the  bowel.  This  fascia  is  now 
to  be  carefully  sought  for  through  the  fat  which  surrounds  and  covers  it.  The 
peritoneum  may  be  distinguishable  from  this  fascia,  but  it  generally  is  not  so. 
If,  however,  the  bowel  is  much  distended  there  is  little  risk  of  opening  the 
peritoneom.  When  much  difficulty  exists  in  finding  the  intestine  the  lower 
end  of  the  kidney  forms  the  surest  guide.  The  bowel  is  sure  to  be  found  just 
below  and  in  front  of  the  kidney,  on  careful  search.  It  is  then  to  be  drawn 
up  to  the  Burface,  stitched  to  the  two  edges  of  the  wound,  and  opened  between 
the  stitches  to  an  extent  sufficient  to  admit  the  end  of  the  finger,  after  which 
the  mocoas  membrane  of  the  bowel  is  to  be  carefully  attached  to  the  skin 

»  •  Med.-Chir.  Trans.'  vol.  I  p.  66. 
SS 
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around  the  whole  circumference  of  the  opening.  It  is  well  not  to  make  th« 
opening  too  large,  as  the  posterior  wall  of  the  intestine  is  sure  to  protrade 
from  it  afterwards.  The  intestine  will  become  adherent  to  the  wound  before 
the  sutures  have  come  out,  and  after  all  has  become  consolidated  and  the 
patient  has  got  up,  a  plug  of  ivory  or  glass  can  be  fitted  on  to  the  opening  and 
fixed  by  an  elastic  bandage.  The  bowels  will  very  often  regulate  themselves, 
so  that  the  action  will  occur  usnally  at  stated  periods  and  the  patient  be  qait« 
clean  and  comfortable. 

The  operation  on  the  right  side  is  performed  in  exactly  the  same  way. 
The  horizontal  incision  (Amussat's)  is  generally  preferred  to  Callisen's  plan 
of  making  a  vertical  incision  at  the  . 

outer  border  of  the  erector  spine.    Mr.  ' 

Bryant  has  proposed  cutting  obliquely, 
at  an  angle  of  46°,  as  less  likely  to  in- 
jure the  vessels  and  nerves  of  the  part. 

When  the  surgeon  has  made  up  his 
mind  to  look  for  the  seat  of  strangn- 
latioQ  inside  the  peritoneum  (an  opera- 
tion often  described  by  the  name  Gas- 
trotomy,  see  page  217)  he  usually 
makes  an  incision  through  the  linea 
alba  below  the  mnbiUcus,  as  in  ovario- 
tomy, long  enough  to  get  the  fingers  in, 
feels  for  the  seat  of  stricture  by  tracing 
down  the  distended  bowel,  passes  a 
director  under  the  adhesion  when 
found,  and  divides  it  with  a  hernia- 
knife. 

Another  plan  which  is  sometimes 
justifiable  is  to  make  an  incision  on  the 
distended  intestine  wherever  it  happens 
to  be  perceptible,  and  attach  it  to  the 
skin  (Littre's  operation,  called  also 
'  gastro-enterotomy '  or  simply  '  entero- 
tomy '),  so  as  to  make  an  artificial  anus 
in  the  small  intestine.  This  is  best 
done  in  the  groin,  when  possible,  by 
making  a  short  incision  over  one  of  the 
projecting  coils  of  bowel,  as  near  the 
Gscnm  as  possible,  allowing  the  bowel 
to  protrude  of  itself,  stitchii^  it  to  the 
wound,  and  opening  it  without  hand- 
ling the  gut  in  any  way.' 

Intussusception,  or  invagination,  is 

very  much  more  common  in  childhood  *"  ""  """^  "*  "■-  <■«'»''•  ho^ul 

than  in  adult  life  ;  it  occurs  more  frequently  in  the  small  intestine  than  in 
the  large,  though  either  may  be  affected.  In  children  the  intestine  is 
so  irritable  and  so  lax  in  texture,  that  it  is  often  found  intnsauacepted  to 
some  extent  after  death,  when  there  is  no  reason  whatever  to  think  th«t 

■  There  are  at  Iwat  Ihree  nucosflfiil  owe  □□  record:  one  bf  Mr.  HcCuth;,  * HaiL-Cbir. 
Tratm.' vol.  It.;  one  by  Mr.  WagKtaffe, 'St.  Thomua'a  Hoap.  RcporU,' IB73;  ud  ■  (hild  bj 
3fr.  Uaunder, '  Clin.  Sue.  Trans.'  vols.  ii.  p.  103,  k.  p.  7. 
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aiij  such  condition  has  existed  during  life.  The  greater  frequency  of  intussus- 
ception in  childhood  is  partly  accounted  for  also  by  the  irritation  of  worms. 
Intussusception  sometimes  depends  on  the  growth  of  tumours  from  the  mucous 
membrane  of  the  bowel.  There  is  a  remarkable  preparation  illustrating  this 
in  the  Museum  of  St.  George's  Hospital,  and  I  recently  met  with  a  case  in 
an  infant  where  several  small  sarcomatous  tumours  sprang  from  the  surfEice 
of  the  bowel  and  produced  intussusception.  In  early  life  it  is  most  common 
for  the  ileoctecal  valve,  which  is  very  movable  in  the  child,  to  slip  into  the 
large  intestine,  and  this  sometimes  to  such  an  extent  that  the  valve  is  carried 
down  to  the  anus.  Dr.  Bristowe  says  that  this  ileocsecal  invagination,  occur- 
ring under  the  age  of  7  years,  forms  about  half  the  total  number  of  cases, 
while  intussusception  of  a  higher  portion  of  the  bowel  (jejunum  or  ileum)  is 
only  met  with  in  adults,  and  forms  about  one-third  of  the  fatal  cases.  Li- 
tussusception  occurs  in  two  main  forms — chronic  and  acute.  In  the  chronic 
form  there  is  often  no  complete  stoppage,  but  the  invaginated  intestine  be- 
comes more  and  more  matted  to  that  into  which  it  is  thrust,  the  passage  of 
fseces  through  it  becomes  sluggish,  pain  comes  on  from  the  local  inflamma- 
tion, vomiting  sets  in  and  becomes  constant ;  the  patient  loses  appetite  and 
strength,  and  must  inevitably  ultimately  sink.  In  the  acute  form  there  is 
considerable  pain  firom  the  first,  with  complete  obstruction,  straining  to  pass 
fieces,  but  only  a  little  bloody  fluid  passing  ;^  a  sausage-shaped  timiour  can 
often  be  felt  in  the  part  to  which  the  pain  is  referred,  the  neck  of  the  invagi- 
nated portion  is  acutely  constricted,  ulceration  sets  in,  the  intussuscepted 
part  is  detached  and  drops  loose  into  the  bowel.  Frequently  this  is  accom- 
panied by  perforation  and  fatal  extravasation  of  faeces  into  the  peritoneal 
cavity,  but  in  many  cases  the  intussuscepted  portion  has  been  passed  per 
anmn,  and  a  natural  cure  has  thus  been  effected. 

The  diagnosis  is  difficult  in  some  cases,  clear  enough  in  others,  when 
either  the  intussuscepted  portion  can  be  seen  or  felt  from  the  anus,  when 
the  movements  of  the  intestine  can  be  felt  in  the  sausage-shaped  tumour, 
when  the  latter  changes  place  from  one  part  of  the  abdomen  to  another,  or 
when  the  sudden  accession  of  obstruction,  with  the  straining  to  pass  a  little 
bloody  fluid,  and  the  painful  sausage-shaped  tumour,  point  almost  unmistak- 
ably to  the  nature  of  the  disease. 

Tlie  treatment  consists  (1)  in  endeavouring  to  disengage  the  mvaginated 
intestine,  or  (2)  to  support  the  patient  through  the  period  required  for  its 
natural  separation.  There  can  be  no  question  that  in  many  cases  the  inflation 
of  the  intestine  by  air  or  water  pumped  into  the  anus  has  been  followed  by 
the  complete  subsidence  of  the  symptoms  and  recovery.  It  is  quite  true 
tliat  the  air  or  water  cannot  pass  the  ileocecal  valve,  and  therefore  it  is 
difficult  to  see  how  any  good  can  result  if  the  intussusception  be  seated, 
in  the  small  intestine.  But  then,  again,  no  harm  will  be  done,  and  the 
attempt  seems  worth  making,  especially  by  insufflation :  but  to  be  effectual 
it  should  be  done  early.  Kneading  the  abdomen  has  sometimes  succeeded. 
These  mildermeasures  failing,  it  is  best  in  acute  cases  to  endeavour  to  support 
the  patient's  strength  by  nutrient  enemata  with  very  small  quantities  of  con- 
centrated food  and  stimulants,  and  administer  opium  liberally  in  order  to 
give  him  the  chance  of  spontaneous  cure.  Mr.  Hutchinson  succeeded  in  a 
very  remarkable  case  in  cutting  into  the  linea  alba  and  drawing  out  an 

'  Bleeding  seemfl  to  occur  in  intussusception  either  from  congestion  of  the  intussuscepted 
portion,  when  the  latter  is  not  strangulated,  from  ulceration  at  the  neck  of  the  strangulated 
)iart,  or  Tery  probably  from  congestion  or  irritation  of  the  receiving  or  ensheathing  part 
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intussusception  so  large  that  the  ileocsecal  valve  protruded  from  the  anus  ; 
the  intussusception  had  lasted  some  weeks ;  the  patient,  an  infant,  recovered ;  * 
and  Mr.  Howard  Marsh  soon  after  operated  in  a  similar  case  with  equal  suc- 
cess.^ Since  the  occurrence  of  Mr.  Hutchinson's  case,  tlie  attempt  has  been 
several  times  repeated.  A  second  case  by  Mr.  Hutchinson,'  one  by  Dr.  Hilton 
Fagge  and  Mr.  Howse,^  one  by  Dr.  Handheld  Jones  and  Mr.  Herbert  Page,^ 
and  especially  a  very  interesting  one  by  Dr.  Sands  ^  deserve  study,  and  the 
last-named  more  especially  because  the  operation  was  performed  in  the  acute 
stage  of  the  affection,  about  18  hours  after  the  commencement  of  the  symptoms. 
The  patient  was  an  infant  one  year  old,  and  the  operation  proved  successful. 
Dr.  H.  Jones  and  Mr.  Page's  case  is  of  especial  interest  as  an  instance 
of  double  intussusception,  and  the  operation  seems  to  have  been  fully  justi- 
fied, though  it  was  not  successful.  In  this  as  in  some  other  cases  reduction 
was  effected  rather  by  kneading,  or  upward  pressure,  of  the  ensheathin^c 
bowel  than  by  traction  on  the  invaginated  part. 

The  question  of  the  justifiability  of  such  operations  is  thus  doubtless 
settled.  The  recorded  experience  is  quite  sufficient  to  prove  that  a  surgeon 
may,  if  he  thinks  fit,  open  the  abdomen  for  the  relief  of  intussusception 
either  in  the  acute  or  the  chronic  form.  But  our  experience  is  obviously 
insufficient  as  yet  to  enable  us  to  lay  down  any  definite  rules,  if  indeed  defi- 
nite rules  be  possible.  It  is  clear  that  where  the  symptoms  are  acute,  the 
operation  is  far  more  dangerous,  and  if  it  is  to  be  performed  at  all  it  should 
not  be  delayed,  as  Dr.  Sands  says,  beyond  twenty-four  hours.  Now  in  such 
cases  it  is  hardly  possible  to  say  whether  the  bowel  may  not  become  unfolded, 
or  whether  it  will  not  slough,  and  the  patient  recover  spontaneously.  With- 
out dogmatising  on  the  matter,  I  would  merely  say  that  the  operation  has. 
as  far  as  I  can  judge,  only  been  proved  to  be  necessary  in  cases  like  Mr. 
Hutchinson's  original  one,  where  the  invagination  is  chronic,  where  it  is 
obviously  insusceptible  of  spontaneous  recovery,  and  the  patient  is  therefore 
sure  to  sink  from  exhaustion.  In  acute  cases,  and  in  the  numerous  class 
which  can  hardly  be  ranged  under  either  head,  the  surgeon  is  justified  in 
interfering  if  after  a  careful  review  of  the  symptoms  he  judges  it  to  be  for 
the  patient's  benefit,  but  the  success  of  the  attempt  will  always  be  very 
dubious,  and  the  operator  will  often  find  reason  to  think  that  he  had  better 
have  abstained.  In  acute  intussusception,  if  the  operation  be  postponed 
for  even  a  very  short  time,  it  may  be  found  impossible  to  disengage  the  bowel. 
When  this  is  the  case  the  only  prospect  of  the  patient's  recovery  is  in  the 
removal  of  the  whole  of  the  affected  intestine,  the  vessels  in  the  mesentery 
being  first  8ecured,*and  the  two  portions  of  bowel  afterv^'ards  sewn  together. 
I  witnessed  this  operation  lately  in  the  practice  of  my  colleague  Mr.  Pick,  and 
Mr.  Howse  at  a  recent  meeting  of  the  Clinical  Society  spoke  of  ha>ing  per- 
formed it  twice ;  but  as  far  as  I  know  the  attempt  has  not  yet  been  successful. 
Resection  Little  success  has  as  yet  attended  the  operations  of  a  similar  nature 

*f  ff^**°"'  which  have  been  practised  for  other  causes.  In  various  conditions  of  ob- 
aiimenury  struction  the  affected  bowel  has  been  removed,  whether  on  account  of  gan- 
canal.  grene,  ulceration,  or  malignant  disease ;  but  the  operation  is  a  ver}'  severe 

and  protracted  one,  and  even  if  the  patient  were  to  rally  fi*om  the  first  shock  it 
is  extremely  difficult  so  to  unite  the  two  portions  of  the  bowel  as  to  ensure 
their  holding  together  and  retaining  their  contents  when  again  distended. 

»  *  Med.-('hir.  Tram*.'  vol.  Ivii.  «  Ilml  toI.  lix.  p.  79. 

»  Ibid.  p.  99.  «  Ibid.  p.  85. 

»  Ibid.  vol.  Ixi.  p.  301.  •  •  Xew  York  Med,  Journ,*  June,  1877, 
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The  pyloric  end  of  the  stomach  and  the  neighbouring  portion  of  the  duo-  Resection 
denmn  have,  however,  been  removed  on  account  of  cancer  several  times,  and  pyio^^ 
in  one  at  least,  Wolfler's  case,  the  cure  seems  to  have  lasted  some  time.  In 
two  others,  Billroth's  first  case  and  Czemy's  case,  the  patients  recovered 
from  the  immediate  effects  of  the  operation.  The  proceeding,  however,  is 
one  which  can  very  rarely  be  feasible.  I  must  refer  the  reader  to  Mr.  Pollock's 
observations  in  the  '  Syst.  of  Surg.'  8rd  ed.  vol.  ii.  pp.  740  et  seq.  for  a 
description  and  criticism  of  tlie  operation. 

Very  useful  information  may  sometimes  be  obtained  in  pelvic  and  ab-  Expiora- 
dominij  diseases  and  tumours  by  passing  the  whole  hand  into  the  bowel,  r^tam 
which  may  be  accomplished  under  anaesthesia  by  gradually  dilating  the  anus  ^[^,  the 
with  the  fingers  pressed  together  in  a  conical  form.     The  hand  may  then  hand. 
be  buried  in  the  bowel  as  far  as  the  wrist,  and  the  pa]:ts  examined  about  as 
high  as  the  kidney,  between  the  hand  in  the  bowel  and  the  one  outside,  much 
more  satisfEictorily  than  by  any  other  method  of  exploration.     The  stretching 
of  the  anus  leaves  some  incontinence  of  fceces,  but  only  for  a  few  days.     Care 
must,  of  course,  be  exercised  not  to  dilate  the  parts  too  rapidly,  and  not  to 
rupture  the  wall  of  the  bowel.  ^ 

I  ought,  perhaps,  to  mention  the  rare  cases  of  discharge  from  the  navel.  Umbilical 
This  discharge  may  be  of  various  kinds  and  arise  from  very  different  causes,  ^"t**^ 
In  cliildliood  a  small  vascular  protrusion  is  found  occasionally  at  the  navel, 
which  may  grow  to  some  size  and  then  become  irritable  and  bleed  or  sup< 
purate.  This  protrusion  is  congenital,  and  is  somehow  connected  with  the 
ligature  of  the  umbilical  cord.  All  that  is  necessary  is  to  pass  a  ligature 
firmly  round  the  base,  after  having  carefully  ascertained  the  absence  of  any 
hernia. 

Again,  faecal  or  biliary  fluid  is  sometimes  discharged  from  the  imibihcus. 
Such  discharges  are  connected  with  some  malformation  of  the  omphalo- 
mesenteric duct,  and  are,  as  far  as  I  have  seen,  incurable.  Two  cases  have 
come  under  my  observation,  in  one  of  which  the  fluid  appeared  to  be  pure 
bile ;  in  the  other  it  was  mixed  with  the  contents  of  the  intestine,  and  portions 
of  the  food,  such  as  the  pips  of  fruit,  would  occasionally  appear  in  it. 

In  other  cases  the  discharge  seems  merely  purulent,  and  connected  with  an 
abscess  in  the  parietes  or  subperitoneal  tissue  which  has  found  its  exit  through 
the  umbihcus  and  become  sinuous.  The  best  way  to  treat  such  cases,  I  think, 
is  to  dilate  the  opening  as  much  as  possible  with  sea-tangle  tents  and  wash 
out  the  cavity  with  carbolic  lotion.  I  have  treated  a  case  of  this  kind  in  this 
manner  with  rapid  success. 

Finally,  there  are  cases  (especially  in  very  fat  persons)  in  which  discharge 
from  the  umbihcus  is  produced  merely  by  heat  and  cutaneous  irritation. 
These  cases  must  be  treated  like  intertrigo — of  which,  indeed,  they  are  the 
sequelae — by  great  cleanliness  and  keeping  the  parts  from  rubbing  against  each 
other  by  dusting  the  skin  with  oxide  of  zinc,  and  inserting  tents  steeped  in 
tannin  or  nitrate  of  silver  lotion. 

The  operation  of  paracentesis  is  required,  in  cases  of  ascites  and  ovarian  Para- 
dropsy,  to  relieve  the  patient  from  the  distress  caused  by  distension.    It  is  ^SSofnifl 
performed  by  preference  in  the  linea  alba,  about  half-way  between  the  umbilicus 
and  pubes,  though  in  cases  of  encysted  dropsy  it  may  become  necessary  to  tap 
wherever  tlie  fluid  is  found,  care  being  taken  to  avoid  the  course  of  the  epigastric 

'  A  paper  by  Mr.  Walnham  on  the  exploration  of  the  pelvin  by  pawing  the  hand  into  the 
rectam.  in  *  St.  Bartholomew's  Hospital  Reports,'  vol.  xii.,  deserves  careful  study. 
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artery.*  If  the  patient  has  not  made  water  lately  he  should  be  instructed  to 
do  so,  or  the  emptiness  of  the  bladder  should  be  satisfactorily  ascertained.  It 
used  to  be  usual  to  tap  in  the  sitting  posture,  but  this  is  far  less  convenieut 
than  the  recumbent.  The  patient  is  brought  to  the  edge  of  the  bed  and  tume<l 
on  his  side,  so  that  the  prominent  abdomen  projects  beyond  the  edge  of  the 
bed.  Then  the  operator  having  ascertained  by  percussion  that  the  place  at 
which  he  proposes  to  tap  is  perfectly  dull,  and  that  the  fluctuation  is  plainly 
perceptible  there,  makes  a  small  puncture  with  a  lancet,  if  the  patient  is  at  all 
stout,  and  introduces  his  trocar  and  canula.  A  piece  of  tubing  may  be  applied 
on  the  canula,  so  as  to  obviate  wetting  the  bed  with  any  of  the  fluid,  or  the 
same  end  may  be  obtained  by  holding  something  under  the  mouth  of  the  canula 
to  direct  the  fluid  into  a  pail  on  the  floor.  No  compression  or  disturbance  of 
the  abdomen  of  any  kind  is  needed,  the  fluid  is  emptied  by  atmospheric  pres- 
sure, and  when  it  ceases  to  flow  the  puncture  is  to  be  closed  with  a  piece  of 
strapping,  and  a  pad  and  a  bandage  applied.  I  have  never  seen  any  harm  in 
this  little  operation,  but  no  doubt  the  bowel  has  been  wounded  from  a  too  free 
thrust  of  the  trocar.'^* 

Paracentesis  is  also  used  in  hydatid  tumours  of  the  hver.  I  hardly  think 
this  the  place  for  discussing  the  diagnosis  or  treatment  of  these  cases.  They 
have  been  successfully  dealt  with  by  electrolysis,  by  incision,  and  free  wash- 
ing out  of  the  cyst,  and  by  keeping  several  catheters  in  the  opening,  and  con- 
stantly washing  out  the  cavity  through  the  catheters,  the  original  opening 
being  dilated  by  passing  fresh  catheters  along  the  side  of  those  preWously 
introduced.  I  would  recommend  the  reader  to  study  the  papers  by  Dr.  Jolui 
Harley,  in  the  48th  vol.  of  the  *  Med.-Chir.  Trans.,'  and  by  Dr.  Hilton  Fag^e 
and  Mr.  Durham,  in  the  54th  vol.  of  the  same  series. 
Operations  The  operation  of  abdominal  section  has  been  also  performed  by  Dr.  Marion 

?Wer.*  Sims,  Mr.  Lawson  Tait ,  Dr.  RausohoflF,  myself,  and  other  operators '  on  account 

of  various  aflections  of  the  liver,  viz.  impacted  gallstones,  hydatids,  and  abscess. 
In  many  of  these  cases  success  has  been  obtained ;  but  the  diagnosis  is  usually 
very  uncertain.  In  my  own  case,  which  turned  out  to  be  one  of  impacted  gall- 
stones, the  mobility  of  the  gall-bladder  and  the  absence  of  the  usual  symptoms 
of  gallstone  led  to  the  belief  that  it  was  a  cystic  tumour.  In  Dr.  RausohofiTs 
case  the  diagnosis  had  been  established  before  operation.  There  is  no  need  to 
give  any  special  directions  for  the  operation,  which  is  to  be  conducted  on  the 
same  rules  as  other  abdominal  sections.  The  gall-bladder,  or  the  walls  of 
the  hydatid  or  abscess  cavity,  must  be  fixed  to  the  wound  before  opening  it,  so 
as  to  avoid  contamination  of  the  peritoneum.  If  the  impacted  stone  can  he 
removed  and  the  patient  recovers,  the  resulting  sinus  can  easily  be  closed. 
The  abscess  or  hydatid  cavities  will  probably  fill  up  spontaneously. 

'  1  have  known  a  caiie  in  which  this  artery  was  punctured  and  fatal  hieniurrhage  prvduci^l 
by  a  surgeon  making  a  puncture,  as  he  thought,  in  the  middle  line,  not  having  noticed  that 
the  belly  was  unequally  distended. 

*  Gay,  •  Path.  Trans.'  vol.  ii.  p.  203. 

«  See 'Syst.  of  Surg.*  3rd  etl.  vol.  ii.  p.  745.  Rausohoff  in  'New  York  Me^l.  Rccorxl,* 
SeptemU»r  2,  1882.  In  a  case  lately  under  Mr.  Ha  ward's  care  the  8uppoi«d  collection  of  pall- 
fitoncH  turned  out  to  be  an  unusually  movable  tumour,  probably  malignant,  and  therefore  the 
operation  was  abandoned,  but  without  any  detriment  to  the  patient. 
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CHAPTER  XXXII. 

HERNIA. 

The  term  hernia  is  sometimes  applied  in  surgical  language  to  the  protrusion 
of  any  of  the  internal  parts  through  their  coverings.  Thus  we  have  spoken  of 
hernia  cerebri,  hernia  of  the  lung,  &c.  But  it  is  far  more  commonly  applied 
to  the  protrusion  of  one  of  the  abdominal  viscera  through  the  parietes,  and 
when  used  alone  it  is  always  in  this  sense.  The  hernia  generally  takes  place 
through  one  of  the  natural  *  rings  '  in  the  abdomen — the  inguinal,  femoral,  or 
umbilical — and  the  part  protruding  is  generally  the  bowel  (enterocele),  or 
the  omentum  (epiplocele),  or  both  (entero-epiplocele).*  I  shall  first  speak  of 
the  general  characters  common  to  all  forms  of  hernia  before  speaking  of  its 
special  anatomical  varieties. 

A  hernia  is  at  first  almost  always  reducible — i.e.  the  protruding  viscera 
can  be  passed  back  into  the  belly.  It  consists  of  a  sac,  formed  of  the 
peritoneum,  and  its  contents.  The  sac,  in  most  cases,  is  a  new  formation — 
a  protrusion  of  a  portion  of  the  peritoneum  which  naturally  ought  not  to  exist ; 
but  there  are  hemife  wliich  protrude  into  a  diverticulum  of  the  peritoneum 
existing  naturally  in  the  foetal  state,  which  should  be  closed  at  birth,  but 
remains,  on  the  contrary,  congenitally  open.  Such  hemiae,  depending  as 
tliey  do  on  a  congenital  condition,  are  therefore  called  '  congenital ;'  not  that 
the  hernia  itself  is  necessarily  congenital,  for  in  some  cases  it  does  not  appear 
till  adult  life,  but  that  the  state  which  produces  it  is  so.  Such  are  the  con-  Congenital 
genital  inguinal  and  the  congenital  umbilical  hernia.  The  non-congenital,  or  ^^ 
acquired,  hemiae  occur  in  consequence  of  a  weakness  of  the  abdominal  wall  hernia 
at  the  seat  of  protrusion,  and  possibly  also  in  consequence  of  an  elongated 
state  of  the  mesenteries  of  the  viscera.  The  pressure  of  the  ^i8cera  gradually 
pushes  the  peritoneum  through  the  wall  of  the  abdomen,  and  as  it  advances  it 
contracts  adliesions  to  the  parts  covering  it ;  and  when  it  has  emerged  from 
the  cavity  of  the  abdomen,  it  swells  out  into  a  pear-shaped  tumour,  the  con- 
stricted part  communicating  with  the  general  cavity  being  its^ieckt  the  dilated 
part  the  futidus.  At  first  there  is  nothing  perceptible  except  a  little  fulness  (General 
and  weakness  of  the  abdominal  wall,  with  unnatural  impulse  on  coughing.  o?™era!S? 
Then  there  is  a  distinct  tumour,  which,  however,  vanishes  at  once  when  the 
patient  lies  down,  or  when  pressiire  is  made  on  it ;  but  when  the  tumour  has 
become  more  developed  and  of  larger  size  more  manipulation  is  necessary  to 
press  it  back  again.  The  sac  of  course  remains,  and  the  viscera  immediately 
re-protrude  when  the  patient  stands  up  or  coughs  or  exerts  himself.  A  hernia 
is  never  transparent,  as  a  hydrocele  is  ;  it  has  almost  always  an  impulse  on 

*  The  coot'ents  of  a  hernia  are  so  generally  intestine,  omentum,  or  both,  that  surgeons 
think  but  little  of  an3rthing  else,  as  forming  an  object  of  surgical  treatment  in  a  hernial  sac. 
}>till,  as  Mr.  Birkett  says,  *  a  part  of  every  abdominal  viscus  has  been  occasionally  found  '  in 
a  hernial  taniour.  One  of  the  most  interesting  of  these  rare  varieties  of  hernia  is  that  in 
which  it  contains  the  ovary,  of  which  a  large  number  of  cases  are  now  on  record,  both  con- 
genital and  acquinxl.  In  many  of  those  cases  the  removal  of  the  protruded  ovary  is  advisable, 
if  it  be  the  seat  of  pain  and  cannot  be  easily  reduced.  See  a  paper  by  Br.  Barnes,  read  at  the 
'  Med.-Chir.  Soc.,'  and  printed  in  the  '  Ann.  Journ.  of  Obstetrics,'  Jan.  1883,  and  one  by  Mr. 
lAogton  in  8t.  Borth.  Hospl.  Keports,'  vol.  xviii. 
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coughing,  which  is  communicated  to  it  through  the  contents  of  the  bowels 
acted  on  by  the  muscles  of  the  abdomen,  and  it  is  traced  up  and  along  the 
canal  leading  into  the  abdomen,  and  by  these  signs  and  its  reducibility  a  hernia 
is  immediately  recognised  in  general.  But  if  the  contents  of  the  sac  have  from 
any  cause  become  adherent  to  its  interior  it  ceases  to  be  reducible,  and  is  theu 
called  irrediLcible  or  incarcerated ;  and  if,  besides  this,  the  herniated  viscera 
are  constricted,  so  that  the  circulation  of  the  contents  of  the  intestines  is 
suspended,  it  is  said  to  be  strangulated. 

Each  of  these  conditions  is  marked  by  symptoms  which  it  is  of  great  im- 
portance clearly  to  recognise ;  and  when  the  hernia  has  lost  its  reducibility, 
one  of  the  main  diagnostic  signs  being  no  longer  applicable,  such  symptoms 
become  valuable  evidence  of  the  nature  of  the  tumour.  The  history  also 
ought  in  such  cases  to  be  carefully  investigated,  for  the  &ct  that  the  patient 
has  for  some  time  been  able  to  push  back  the  tumour  at  will,  or  that  the 
tumour  has  made  its  appearance  quite  suddenly,  are  very  strong  proofs  that 
it  is  a  hernia. 

When  a  hernia  is  merely  irreducible,  but  not  strangulated,  the  impulse 
on  coughing  usually  remains,  and  the  neck  of  the  sac  can  be  traced  up  to  its 
exit  from  the  abdomen.  The  gurgling  of  the  air  in  the  intestine  can  often 
be  felt  on  pressure,  for  the  tumour  when  irreducible  is  frequently  of  large 
size  and  contains  much  bowel ;  and  in  such  cases  there  may  be  perceptible 
resonance  on  percussion,  which  is  a  valuable  diagnostic  sign.  There  is 
often  more  or  less  of  obstruction  to  the  passage  of  matters  through  the 
bowel  contained  in  the  sac,  occasioning  constipation  and  vomiting,  a  condi- 
tion bordering  on  and  nearly  resembling  that  of  strangulation,  but  dis- 
tinguished from  it  by  the  absence  of  those  more  urgent  symptoms  now  to  be 
described. 

Strangulation  is  marked  by  total  and  usually  sudden  constipation,  urgent 
vomiting,  at  first  merely  of  food,  then  of  bile-stained  matter,  next  of  tlie  con- 
tents of  the  small  intestines,  and  finally  of  fsBces  or  of  matter  more  or  less 
closely  resembling  fseces.  There  is  great  distress  and  pain  usually  in  the 
tumour,  and  almost  always  in  the  neighbourhood  of  the  umbihcus,  frequent, 
irritable  pulse,  dry  and  brown  tongue,  tympanites,  and  often  considerable 
tenderness  of  the  abdomen  and  distress  of  countenance.  As  the  vomit  be- 
comes more  and  more  fsBcal  the  tongue  becomes  drier,  hiccough  comes  on. 
and  the  patient  sinks  into  a  state  of  exhaustion,  of  which  he  dies,  if  on- 
relieved,  usually  in  from  ten  days  to  a  fortnight.  The  tumour  when  strangu- 
lated becomes  hard,  painful,  often  inflamed  on  the  surfiBM^,  loses  its  impulse 
more  or  less  entirely  according  to  the  tightness  of  the  stricture,  and  the 
neck  is  sometimes  so  constricted  that  it  can  no  longer  be  traced  along  the 
abdominal  ring.  The  strangulation,  even  of  the  omentum  only,  produces 
symptoms  identical  in  kind  with  those  of  strangulated  bowel,  though  possibly 
not  so  severe,  a  fact  which  I  find  it  difficult  to  account  for  on  purely 
mechanical  principles,  especially  as  the  omentum,  when  exposed  in  the 
operation  for  hernia,  is  constantly  tied  tightly,  in  order  to  remove  portions 
of  it,  with  complete  impunity.'   A  strangulated  hernia  is  generally  too  tightly 

*  The  reality  of  the  occurrence  of  strangulation  in  pure  epiplooeles  has  lieen  to  some 
extent  questioned  by  Mr.  Kushton  Parker  (*  On  Abdominal  Hernia/  p.  20).  He  seems  to 
think  that  the  symptoms  in  these  aises,  usually  described  as  those  of  strangulation,  depend 
only  on  obstruction,  and  refers  them  to  tvo  causes,  viz.  either  to  the  dragging  of  the  dis> 
placed  omentum  on  the  transverse  colon,  or  to  peritonitis  caused  by  inflammation  of  iht 
herniated  omentum.  In  other  cases  he  thinks  that  a  small  knuckle  of  intestine  which  was 
strangulated  had  been  reduced  before  the  operation.     In  examining  this  point  I  rsfcired  to 
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bound  down  to  permit  of  any  correct  opinion  being  formed  by  palpation  or 
percussion  as  to  the  nature  of  its  contents. 

Strangulation  is  to  be  distinguished  from  mere  incarceration  partly  by  Inflamed 
the  pain  in  the  sac  and  around  the  umbilicus,  partly  by  the  greater  urgency  ***™**- 
of  the  vomiting,  partly  by  the  constitutional  disturbance  which  accompanies 
strangnlation ;  but  when,  as  sometimes  happens,  the  hernia,  as  well  as  being 
incarcerated  is  also  inflamed,  the  distinction  becomes  very  difficult.  If  the 
symptoms  of  strangulation  are  not  very  urgent,  but  the  parts  are  much  in- 
flamed, the  hernia  often  becomes  reducible,  after  the  application  of  leeches 
to  the  hernial  tumour,  with  hot  baths  and  free  fomentation ;  and  in  such 
conditions  the  administration  of  enemata,  or  even  of  a  purgative,  seems 
often  very  beneficial. 

A  most  formidable  complication  is  gangrene  of  the  contents  of  the  tumour.  Gangrene. 
an  event  which  is  often  preceded  by  a  cessation  of  the  pain  which  the  patient 
was  suffering,  with  a  continuance  or  increase  of  the  low  fever,  with  dry 
brown  tongue,  small  wiry  pulse,  hiccough,  and  slow  sinking  into  a  state  of 
collapse,  with  cold,  livid  extremities.  The  coverings  of  the  tumour  are  often 
(Edematous  and  inflamed.  When  gangrene  is  suspected  no  further  attempt 
at  reduction  by  taxis  is  justifiable.  The  tumour  must  be  at  once  laid  open 
and  dealt  with  according  to  the  state  in  which  its  contents  are  found. 

Another  almost  surely  fatal  lesion  is  the  ulceration  of  the  bowel  in  the  Ulceration 
line  of  the  stricture.     Under  continued  pressure  (especially  in  femoral  hernia  fOTation  of 
from  the  sharp  edge  of  Gimbemat's  ligament)  the  mucous  coat  of  the  bowel  the  t>owei. 
becomes  ulcerated,  and  this  ulceration  gradually  extends  to  the  serous  or  outer 
coat.     Thus  the  fsBces  may  find  their  way  into  the  peritoneal  cavity.    No 
symptoms  are  known  to  mark  the  occurrence  of  this  ulceration.    If  perfora- 
tion occurs  before  operation  the  faBces  almost  inevitably  find  their  way  into 
the  peritoneal  cavity,  a  catastrophe  marked  by  intense  pain  in  the  abdomen, 
followed  by  rapid  and  fatal  collapse.    In  some  rare  cases  the  feces  have 
be^n  encysted  in  an  abscess  external  to  the  general  cavity  of  the  peritoneum, 
and  the  patient  has  recovered.    After  operation  this  perforation  sometimes 
leads  to  fecal  fistula,  which  is  not  necessarily  fatal  nor  even  permanent. 

The  treatment  of  most  cases  of  hernia  is  extremely  simple,  consisting  Treatment, 
merely  in  reducing  the  herniated  viscera  into  the  abdomen  and  keeping  them 
so.  The  first  indication  is  fulfilled,  when  necessary,  by  manipulation,  tech- 
nically called  *  the  taxis,*  the  second  by  the  application  of  a  truss.  K  the 
hernia  does  not  shp  up  of  itself,  or  under  the  patient*s  own  manipulation,  it 
is  necessary  for  the  surgeon  to  reduce  it,  and  it  is  most  important  that  he 
should  be  feuniliar  with  the  way  of  doing  this  and  with  the  signs  by  which  it 
may  be  known  that  it  has  really  been  accomplished.  It  often  happens  that 
hemiie  of  which  a  portion  is  irreducible  (probably  from  the  adhesion  to 
the  sac  of  a  piece  of  omentum  impUcating  perhaps  some  of  the  bowel)  are 

the  tceords  of  strangnUted  hernia  at  St.  Qeorge's  Hospital,  and  found  that  out  of  160  con- 
w^utire  casee  of  herniotomy  there  had  been  five  in  which  the  sac  contained  omentum  only, 
lo  one  (umbilical)  the  symptoms  might  possibly  have  been  only  those  of  obstruction,  in  a 
neoood  the  hernia  was  no  doubt  inflamed,  though  it  does  not  on  that  account  follow  that  it 
was  not  strangulated.  In  the  other  three  (all  femoral)  I  believe  the  symptoms  to  have  been 
due  purely  to  the  strangulation  of  the  omentum,  and  I  see  no  meehanieal  explanation  of 
them.  Possibly  in  these  cases  the  action  of  the  bowels  is  suspended  by  some  inhibitory  in- 
flaence  reflected  from  the  nerves  of  the  strangulated  omentum  to  those  of  the  intestines.  The 
trritatioQ  of  a  stricture  might  set  up  such  a  reflex  action  when  the  total  destruction  of  the 
nervoQS  action  by  a  stout  ligature  would  not.  See  a  letter  by  me  in  the  '  Lancet/  August  4, 
1S88. 
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diminislied  in  size  by  the  redactioo  of  the  rest  of  their  conteuts ;  and  the 

irreducible  part  being  overlooked,  a  tniss  is  applied  which  cannot  be  worn  on 

account  of  the  pain  it  produces,  or  which  aggravates  the  miscliief  by  pressurt.- 

cauaing  increased  adJiesion      A  still  grader  error  is  when  the  surgeon,   in 

applying  ta\ia  for  a  stran 

gulated    hernia,    forces    a  .^        -  .'-ti'iS'^  '  "* 

small    tumour    somewhat  ' 

higher  up  tlie  canal  and 

leaves  it  still  strangulated 

m  the  abdominal  panetes, 

thinking  all  the   tune   he 

has  reduced  it 

In  applymg  the  taxis 
the  surgeon  should  keep 
in  mind  the  causes  which 
oppose  reduction.  They 
are  the  tension  of  the  ab- 
dominal rings,  the  sudden 
increase  in  the  bulk  of  the 
contents  of  tlie  herniated 
bowel,  the  implication,  or 
folding  in,  of  the  contents 
into  each  other,  and  adlie- 
Bions  between  the  contents, 
or  of  the  contents  to  the 
sac.  The  latter  is  of  course 
uisuperable,  except  by  a 
cutting  operation. 

In  order  to  obviate  the 
tension  of  the  rings  the 
patient  is  to  be  placed  in 
such  a  position  that  the 
abdominal  parietes  may  be 
relaxed,  by  bending  the 
thigh  on  the  abdomen  and 
adductiug  it  a  little  so  as 
to  relax  Pou part's  liga- 
ment and  the  fibrous  struc- 
tures connected  with  it. 
This  may  be  done  by  an 
assistant  or  nurse.'  Then 
the  sac  is  to  be  gently 
drawn  downwards,  so  as 
to  unfold  its  contents  as 
far  as  practicable,  and  to 
enable  the  pressure  to  act 
directly  towards  the  ring.  but  agatt 
This  being  done  with  the      u^'.^''^ 

'  Some  surgeons  Ixlieve  that  an  advantage  tagsined  bj  inTertingthepoailinDnf  tht 
the  pelvis  ln-ing  raiwd  more  or  1(«  alnjve  the  head.  There  a  no  objection  to  miikins 
ID  this  [xnilioD  if  thaw  in  the  usual  one  hare  failed, bat  it  doaa  not  eeeni  that  mae4i  ii 
ance  in  tu  bv  HttHchcU  to  it. 
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fingers  of  the  left  band,  gentle  pressure  is  made  with  those  of  the  right  on 
the  more  prominent  part  of  the  tmnour,  so  as  to  empty  if  possible  some  of 
the  air  or  fluid  in  the  gut  into  the  abdominal  cavity.  When  this  has  been 
done  the  contents,  so  reduced  in  bulk,  generally  yield  easily  to  the  kneading 
movement  which  is  now  gently  appUed  to  the  hernia,  and  the  protruded 
viscera  return  into  the  peritoneal  cavity.  This  return  takes  place  in  a  very 
characteristic  manner.  The  hernia  does  not  recede  gradually,  but  it  vanishes 
at  once,  generally  with  a  perceptible  snap,  or  with  a  gurgle  of  air  and  fluid ; 
and  if  there  remains  on  the  mind  of  the  surgeon  the  least  doubt  whether 
reduction  is  complete,  he  should  not  be  satisfied  without  putting  his  finger 
fairly  tlirough  the  ring,  and  ascertaining  by  a  comparison  of  the  two  sides 
that  no  umiatural  fuhiess  is  left. 

The  process  of  reduction  is  materially  facihtated  by  anesthesia,  which  Dtngew  of 
neutralises  the  resistance  that  the  patient  can  otherwise  hardly  help  making  taxU^  ^ 
when  there  is  any  serious  difiiculty,  and  accordingly  a  hernia  should  not  be 
regarded  as  irreducible  until  the  taxis  has  been  tried  under  anaesthesia.  It  is 
a  very  grave  and  often  fatal  error  to  use  too  much  force  in  applying  the  taxis. 
Our  hospital  museums  contain  a  ghastly  array  of  preparations  showing  the 
bowel  or  its  mesentery  or  the  hernial  sac  ruptured  by  forcible  taxis,  and  we 
liave  only  too  frequent  opportunities  in  operating  for  hernia  of  seeing  the  traces 
of  minor  violence  in  extravasation  on  the  bowel  or  omentum,  bloody  fluid  in 
the  sac,  and  other  lesions,  which  though  not,  perhaps,  in  themselves  fatal,  yet 
add  to  the  dangers  of  the  case,  and  increase  the  inflammation  set  up  by  the 
state  of  the  parts. 

If  reduction  has  failed  it  must  be  left  to  the  discretion  of  the  surgeon  Qae^tion  of 
whether  to  repeat  it  or  no,  looking  at  the  symptoms  of  the  case  and  the  nature  "^petition 
of  the  tumour.  There  are  some  hemiae  where  the  constriction  is  so  very  tight  taxis. 
that  the  surgeon  at  once  feels  convinced  that  nothing  except  the  division  of  tiie 
stricture  can  avail  to  reduce  the  hernia ;  and  there  are  some  cases  in  which  the 
i^ymptoms  when  first  seen  are  so  urgent  that  even  a  single  apphcation  of  the 
taxis  would  be  improper,  since  the  bowel  may  be  gangrenous  or  so  nearly  per- 
forated by  ulceration  that  the  least  pressure  would  rupture  it.  In  either  case 
the  operation  must  be  performed  at  once.  But  the  indications  are  usually  less 
clear,  and  it  is  diflicult  to  lay  down  any  general  rule,  as  to  when  the  repetition 
of  the  taxis  is  inadmissible,  which  shall  not  be  liable  to  frequent  exceptions. 
The  one  which  appears  the  best,  and  which  is,  I  believe,  usually  adopted  in 
the  hospitals  of  this  city,  is  this :  when  symptoms  of  strangulation  are  decided 
and  the  vomit  is  beginning  to  be  tinged  with  the  contents  of  the  small  intestine 
( i.e.  is  turning  from  mere  biUous  fluid  to  a  dark  colour  and  somewhat  offensive 
odour),  do  not  put  off  the  operation  longer,  after  a  final  gentle  trial  under 
anesthesia.  The  means  which  used  formerly  to  be  employed  in  order  to 
facilitate  reduction,  such  as  the  warm  bath,  tobacco  enemata  and  bleeding, 
are  no  longer  used,  being  superseded  by  anaesthetics.^  But  m  voluminous 
hemie,  in  which  the  symptoms  of  strangulation  are  mild,  or  which  are  merely 
irreducible,  the  application  of  ice  appears  to  be  serviceable. 

Irreducible  hernia  sometimes  becomes  reducible  after  prolonged  rest  in 

'  I  am  !ipf«king  here  of  the  practice  which  is  pursued  at  the  hospital  to  which  I  am 
njaelf  attached.  But  the  warm  bath  is  used  at  other  institutions.  Sir  J.  Paget  lays  much 
stroH  on  tU  employment,  and  says  that  *  it  should  be  used  in  all  cases  which  are  uot  very 
\md,  nnlefls  in  old  and  feeble  persons,  whom  it  would  depress  too  much,  and  in  whom  fomen- 
tAtions  or  hot  poultices  should  bo  substituted ; '  and  he  adds  that  in  many  cases  where  the 
warm  bath  does  not  make  the  hernia  reducible  at  once,  it  l)ecomes  so  a  little  later,  when  the 
patient  has  bad  a  few  hours'  rest  in  bed.—*  Clin.  Lectures,'  p.  119. 
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bed,  ill  aid  of  which  saline  purgatives  appear  valuable.  Mr.  Langtou,  in  au 
interesting  paper  in  the  second  volume  of  the  St.  Bartholomew's  Hospital 
Beports,  points  out  how  much  benefit  may  be  obtained  in  such  cases  as  have 
reeisted  the  above  treatment  by  constant  and  well -graduated  pressure.  This 
is  effected  by  an  'accurately  fitting  bag  which  sliould  be  capable  of  being  laced 
tightly  by  means  of  a  running  tape,  so  aa  to  follow  the  decreasing  size  of  tlie 
protrusion.  The  bag  may  be  aupport«d  by  a  cup-shaped  truss,  or  a  ball-and- 
socket  truss  may  be  placed  over  the  neck  of  the  tumour,  and  the  taxis  may  be 
employed  occasionally,  as  the  size  of  the  tumour  lessens.'  Pure  epiploceles 
may  of  course  be  treated  more  freely  than  tliose  tumours  which  contain  intes- 
tine. For  further  details  and  for  some  interesting  examples  of  the  success 
of  the  treatment  the  reader  is  referred  to  Mr.  Langton's  paper. 

The  chief  accidents  which  are  known  to  take  place  in  taxis  are  rupture  of 
the  bowel  and  '  reduction  en  masse.'  The  minor  lesions  above  alluded  to,  of 
bruising,  &c.,  may  be  suspected  when  injudicious  violence  has  been  used,  bat 
can  hardly  be  recognised.   '  The  indicationsof  burst  bowel,' says  Mr.  Birkett.' 


KC  RWl  Its  DDDIe 

vvflUnft  Ic.  aiul  putlted 


'  are  very  characteristic.  The  hernia  glides  away  from  the  pressure  of  the 
finger,  and  consequently  the  tumour  disappears.  This  is  not,  however,  accom- 
panied with  that  sudden  and  pecuhar  sensation  which  the  replacement  of  an 
unburst  bowel  wichui  the  peritoneal  cavity  produces.  The  patient  immediat«ly 
complains  of  some  pain  in  the  abdominal  region  ;  vomiting  ceases,  but  pain 
and  hiccough  may  arise  instead  ;  collapse  rapidly  supervenes,  and  death  cloees 
the  scene  in  a  few  hours.'  Mr.  Birkett,  however,  adds  that  in  rare  cases  the 
ruptured  part  has  been  closed  off  from  the  general  peritoneal  cavity  by  in- 
flammation, abscess  has  ensued,  and  the  patient  has  recovered  with  an 
artificial  anus. 

'  Reduction  en  masse,'  or  '  en  bloc,'  ie  the  term  which  is  used  to  describe  tltc 

accident  in  which  the  hernia  is  pushed  away  &om  the  externa]  BOilace  of  Uie 

body,  and  nothing  is  left  perceptible  except  an  ill-defined  fulness  in  the  canal. 

but  the  strangulation  is  not  liberated.    It  seems  that  this  may  be  effected  in 

'  '  Sjst.  of  Surg.'  3rf  ed.  voL  ii.  p.  777. 
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at  least  two  waya  :  1.  The  old  id«a  was  that  in  these  cases  the  whole  of  the 
WW  (neck  and  fundus)  had  been  detached  firom  the  tisBues  around  it  aud 
pushed  into  the  canal,  or  even  through  the  canal  into  the  subperitoneal  tissue, 
leatiug  the  gut  still  strangulated  by  the  neck  of  the  sac.  That  this  does 
occur  in  some  cases  there  is  anatomical  evidence.'  (Fig.  292.)  But  it  appears 
10  be  more  common  for  the  sac  to  be  lacerated,  aitliough  in  these  cases  its 
neck  may  also  be  displaced  and  separated  from  its  cellular  connections.  The 
laceration  sometimes  involves  the  whole  aac,  in  which  case  the  neck  of  the 
9«c  constricting  the  gat  is  pushed  np  the  canal  and  lies  in  the  subperitoneal 
tissue.  Or  the  posterior  part  of  the  aac  may  be  lacerated,  and  the  gut — still 
couBtricted  by  the  neck  of  the  sac,  or  the  tissues  around  it — may  be  pushed 
through  the  rent  and  doubled  up  in  the  subperitoneal  tisane  under  the  upper 
part  of  the  sac.*    (Fig.  298.) 

The  accident  appears  to  be  not  very  uncommon  when  much  violence  is 
u«ed.  Its  occurrence  should  always  be  suspected  when,  after  forcible  taxis, 
the  symptoms  are  not  relieved,  and  the  surgeon  may  be  almost  certain  that 
it  has  occurred  when  there  has  not  been  the  usual  characteristic  sensation  of 
the  redaction  of  bowel  (which  I  have  called  above  a  'snap'),  and  especially 
if  some  ill-defined  fulness  is  still  left  on  that  side  of  the  abdomen,  yet  the 
still  graver  symptoms  enumerated  above  as  characteristic  of  rupture  of  the 
bowel  are  not  present.  The  accident  occurs  both  in  femoral  and  inguinal 
bemia,  but  seems  more  liable  to  happea  in  the  latter,  probably  on  account  of 
tlie  greater  length  of  the  sac.  Its  treatment  should  be  by  immediate  opera- 
lion,  as  will  be  more  fully  described  in  the  section  treating  of  Hebniotomy, 

lo  all  cases  in  which  a  patient  is  discovered  to  be  ruptured,  after  the  Ttohm. 
Wmia  is  &irly  reduced  he  should  not  be  allowed  to  resume  his  ordinary 


Fia  t9t.    Lan  Ingnlnid  tiuv. 

avocations  without  a  tmss.  If  the  hemia  has  been  strangulated  he  should 
luit  even  be  permitted  to  walk  to  the  instrument -maker's  shop  without  ha\-ing 
tlie  reprotrusion  of  the  heniia  prevented  by  a  carefully  adjusted  pad  and 
Uudage.  In  no  case  of  reducible  heniia  should  the  continual  support  of  a 
tnim  be  omitted.     An  impression  prevails  that  an  infant  may  be  too  young 

'  ■''«  eiprcisllj  thn  caitn  related  by  :tlr.  ATrr;r,  in  the  '  I'alh.  Soo.  TrBiu.'  to),  iii.  p.  97. 
■>i«l  I7  Mr  BiyaDt  in  his  work  on  the  '  I-rartico  of  Surgery,'  2od  ed.  rol.  i.  p.  627.  Hoth 
*n<  oMM  of  femoral  hernia. 

*  -Hw  Dr.  BnwdUmtB  ai»,  '  Path.  Hoe.  Tram.'  vol.  lii.  p.  67  ;  Mr.  Morri™'*,  ibid.,  vol. 
"ii.  p.  US;  BitkKt,  'Sjrt.  of  Surg."  vol.  ii.  p.  781,  3rd  ed. 
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to  wear  a  truBS ;  but  no  error  can  be  more  unfortonate.  It  is  true  that  in 
young  i nf an tB  there  is  much  more  difficulty  in  adjusting  a  truss,  and  in  keep- 
ing it  worn  without  ulceration  of  the  skin,  inasmuch  as  the  ^hild  is  in  con- 
stant motion,  and  the  truBB  will  be  constantly  fouled  with  urine  and  ffeces. 
The  parent  or  nurse  should,  therefore,  be  provided  with  more  than  one  well- 
fitting  trufla,  which  should  be  covered  with  oiled  silk  and  chajiged  when 
necesBary  ;  and  all  poesible  care  should  be  given  to  see  that  the  truss  fits,  and 
to  pad  it  with  cotton-wool  wherever  it  threatens  to  chafe.  But  so  far  from 
letting  an  infant  with  hernia  dispense  with  a  truss,  it  should,  on  the  contrary, 
be  worn  night  and  day.  For  the  hernia  is  UBuallj  of  the  congenital  form, 
and  the  ring  will  probably  close,  if  the  gut  be  kept  out  of  it,'  to  which  end 
the  nurse  should  be  instructed  to  keep  her  finger  applied  carefully  to  the  rinp 
even  while  washing  the  child. 

A  single  truss  is  a  spring  surrounding  the  abdomen  just  below  the  spiiieR 


e  end  in  a  pad  and  at  the  other  in  a  strap  with 


of  the  ilia,  terminating  a 
buttonlioles.  A  button 
is  attached  on  the  back 
of  the  pad  to  which  the 
strap  is  secured,  and  the 
truss  is  prevented  from 
displacement  upwards 
by  a  strap  fastened  to 
its  back  part,  brought 
under  tlie  thigh,  and 
also  buttoned  on  the 
pad(Figs.  294.  296).  If 
the  ring  is  very  large  a 
tail -piece  is  attached  to 
the  pad,  to  make  pres- 
sure over  a  larger  area 
(Pig.  296).  When  there 
is  hernia  on  both  sides 
the  spring  has  a  pad  at 
each  end,  and  they  are 
kept  in  position  by  a 
strap  passing  from  one 
to  the  other  (Fig.  297). 
The  essential  requisites 
of  a  good  truss  are  that 
it  should  fit  easily  round 
the  body,  that  its  pres- 
sure should  be  directed 
properly,  and  should  be 
great  enough  to  prevent  the  descent  of  the  hernia  without  being  so  great 
as  either  to  be  painful  to  tlie  patient  or  to  cause  absorption  of  the  parietes, 
whereby  the  ring  would  be  forther  weakened. 

E\cept  in  the  case  of  in&nts  the  truss  is  only  to  be  worn  in  the  daytime, 
though,  if  the  hernia  descends  very  readily,  the  patient  may  be  instructed 
to  apply  it  before  he  gets  up. 
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hamia  bj  th*  (ituiiw 


occniTVDCo,  at  an;  t 


.0  difler  B8  to  the  proiobilUy  at  the 
iD  the  ring,  but  do  one  queetioiu  it*  p 
e  in  early  life,  1  think  1  can  teetifj  from  mj  own  expcrienoa. 


TRUSSES.  689 

The  object  of  a  truss  is  to  exert  such  an  amount  of  pressure  upon  the 
ring  through  which  the  hernia  has  descended  that  its  renewed  descent  shall 
be  prevented  in  all  positions  of  the  body,  and  during  any  exertion  which  the 
patient  may  make.  For  the  attainment  of  this  object  it  is,  of  course,  neces- 
sary, in  the  first  place,  that  the  hernia  should  be  completely  reduced.  This 
essential  precaution  is  too  often  neglected  by  ignorant  persons,  and  it  is, 
therefore,  the  surgeon's  duty  to  explain  fully  to  the  patient  how  important 
it  is  to  make  sure  of  the  complete  reduction  of  the  hernia  before  he  applies 
the  truss,  and  also  to  show  him  the  signs  by  which  he  may  make  sure  that  the 
hernia  is  really  reduced.  The  next  point  to  which  attention  should  be  paid 
is  the  choice  of  the  form  of  truss  which  is  to  be  recommended  for  the  special 
case  in  hand.  It  would  be  highly  undesirable,  as  well  as  unnecessary,  to 
speak  in  this  place  of  the  inventions  of  different  instrument-makers  or 
surgeons.  Each  has  its  own  advantages,  when  constructed  on  sound  me- 
chanical principles,  but  those  in  common  use  and  of  cheaper  construction 
answer  all  ordinary  purposes  well  enough.  They  may  be  divided  into  three 
classes :  1.  Those  in  which  the  pad  which  covers  the  hernial  aperture  is 
supported  and  kept  in  place  by  a  spring  surrounding  the  pelvis.  2.  Those 
in  which  the  pad  is  kept  in  place  by  counter-pressure  appUed  to  the  loins. 

8.  Those  in  which  the  pad  is  sup- 
ported on  a  lever- spring  attached 
to  a  soft  girth  or  belt. 
.'ix^  The  common  truss  is  the  best 

example  of  the  first  class  (Figs.  294- 
297).  The  spring  encircles  the  whole 
^^;g?rr~^  ==?^^^    body  just  below  the  hips,  i.e.  the  iliac 


'"^     spines,  and  is  prevented  from  *rid- 
SgjI-T-y^yj^^^— ;^^_^_  ing'  or  sHpping  upwards  by  a  strap 

passing  from  back  to  front  between 

the  thighs,  which  is  buttoned  on  to 

$^gS^  the  pad  in  front.   If  there  is  a  double 

P,a.298.  Bpi«i.pringim«.  rupture,  both  cnds  of  the   spring 

carry  a  pad,  and  both  pads  are 
Becured  by  a  strap,  besides  being  attached  to  each  other  (Fig.  297). 

In  the  spiral- spring  truss  (Fig.  298)  the  pad  has  a  spiral  spring  coiled  m 
it,  and  the  body  spring  does  not  encircle  the  pelvis  but  terminates  in  a  larger 
pad  on  tlie  loins,  in  which  also  a  spiral  spring  is  coiled,  and  which  is  attached 
to  tlie  pad  by  a  strap  passing  round  the  sound  side  of  the  body.  In  the  double 
truss  the  two  pads  are  buttoned  together,  and  the  two  back  pads  are  hinged 
together  or  made  into  one  elHptical  hinged  piece. 

The  ball-and-socket  truss  (Figs.  299, 800,  or  Salmon  and  Ody's)  is  a  modi- 
fication of  this,  in  which  the  pad  is  mounted  on  a  ball-and-socket,  or  universal 
joint,  and  in  the  single  form  the  spring  encircles  the  sound  side  of  the  body, 
crossing  in  front  of  the  pubes,  so  as  to  direct  the  pressure  of  the  pad  up  the 
inguinal  canal. 

The  moc-main  lever  truss  (Fig.  801)  derives  its  peculiar  designation  from 
the  Indian  name  of  the  silk-cotton  tree,  from  the  pith  of  which  its  pad  is 
formed.  But  the  main  peculiarity  of  its  construction  is  that  all  encircHng 
springs  are  dispensed  with.  A  soft  belt  encircles  the  body,  and  to  this  the  pad 
is  attached,  carrying  a  horizontal  lever-spring  which  passes  across  to  the  oppo- 
site end  of  the  belt.  It  is  comfortable,  but  cannot  foe  trusted  to  when  anything 
like  forcible  pressure  is  required. 
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In  applying  &  truss  the  first  tiling  is  to  t&ke  an  accurate  meaBorement  of  the 
patient's  body  by  a  tape  carried  from  the  centre  of  the  hernial  opening  to  the 
point  just  below  the  anterior  superior  spine  on  that  side,  thence  horizontaJlT 
round  the  back  to  the  same  point  on  the  opposite  side,  and  so  back  to  the  start- 
ing-point. The  length  of  the  horizontal  line  which  joins  the  two  anterior 
superior  spines  in  front,  and  the  vertical  distance  of  the  centre  of  the  hernial 


Openingfrom  that  line  should  also  he  noted,  and  if  the  patient  is  unusually  fat. 
80  that  the  abdominal  parietes  are  very  oblique,  it  is  desirable,  as  Mr.  Wood 
suggests,'  to  note  the  horizontal  distance  of  the  hernial  aperture  from  a  pltunb- 
liue,  let  fall  from  the  line  which  joins  the  anterior  superior  spuies.  In  city- 
practice  all  this  is  left  to  the  instrument-maker,  but  the  surgeon  ought  himself 
to  see  that  the  truss 
which  has  been  supplied 
answers  its  purpose  in 
all  respects. 

The  following  are 
the  maui  qualities  of  a 
good  truss:  1.  It  should 
lie  comfortably  in  the 
hollow  between  the  but- 
tock and  loins,  and 
should  be  so  closely 
applied  to  the  hips  an 
not  to  shift  in  the  move- 
ments of  the  patient's 
body,  yet  the  spring 
should  not  be  so  tight 
as  to  gall  the  skin,  nor 
should  the  end  of  the  spring  project  against  tlie  wall  of  the  beUy.  2.  Its  pul 
should  cover  tht;  whole  lienual  aperture  and  the  abdominal  wall  for  at  lea.st  half 
an  uich  around  it.  Li  large  scrotal  hemite  a  tail-piece  to  tlie  pad  is  ahuu'^i 
essential  in  order  to  prevent  the  hernia  from  slipping  down  under  the  lower 
end  of  the  pad  (Fig.  290).     ».  The  pressure  should  be  sufficient  to  prevent 

n  this  Kulpject,  in  the  '  Brit.  M«l.  Joiirml,' Oct.  II.  1871,  "li" 
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the  descent  of  the  rapture  in  any  exertion  which  the  patient  may  be  called  on 
to  make,  but  should  not  be  so  severe  as  to  cause  the  absorption  of  the 
abdominal  wall  and  so  enlarge  the  aperture  of  the  hernia.  Certain  it  is  that 
many  patients  notice  the  hernia  get  gradually  larger  as  the  truss  is  worn,  and 
find  that  the  pad  has  to  be  gradually  increased  in  size  in  order  to  keep  up  the 
rupture.  Mr.  Wood  attributes  this  to  the  shape  of  the  pad,  which  is  generally 
made  convex,  and  for  that  purpose  prefers  flat  pads,  believing  that  the  convex 
pads  press  the  structures  inwards  which  support  the  abdominal  wall  behind,  and 
so  destroy  their  valve-like  arrangement.  This  may  fairly  be  doubted,  and  it 
seems  to  me  that  the  convex  shape  of  the  pad  is  really  better,  since  it  buries 
itself  in  the  skin  and  fat  (beyond  which  no  effect,  I  think,  is  produced  by  the 
shape  of  the  surface),  taking  a  better  hold  of  the  parts,  and  so  saving  force  in 
the  spring.  But  whatever  shape  of  pad  is  adopted  it  ought  to  be  supported 
with  the  least  force  possible,  in  order  to  prevent  the  escape  of  the  rupture, 
otherwise  not  only  will  its  application  be  irksome,  but  the  ring  will  certainly 
be  enlarged.  As  it  is  almost  impossible  to  calculate  the  variations  which  may 
be  occasioned  in  the  outward  pressure  of  the  rupture  by  the  patient's  circum- 
stances, those  who  are  liable  to  be  called  on  for  extra  exertions  at  stated  times 
are  sometimes  usefully  provided  with  two  trusses,  one  for  rest,  the  other  for 
exercise.^  An  instrument  has  been  devised  by  Mr.  Wood  for  the  purpose  of 
measuring  the  resistance  of  a  rupture. 

Finally,  the  direction  in  which  the  pressure  is  made  must  correspond  to 
that  of  the  hernial  canal.  Direct  inguinal  hernia  comes  straight  forward  out 
of  the  belly,  and  its  neck  is  very  short.  Oblique  inguinal  hernia,  on  the  con- 
trary (unless  it  has  been  long  neglected,  in  which  case  the  neck  is  shortened 
and  the  enlarged  rings  are  brought  almost  into  a  line,  giving  it  much  resem- 
blance to  the  direct  form),  has  a  long  neck  running  obliquely  upwards  and 
oatwards,  and  the  pressure  must  be  made  in  this  direction  and  in  such  a 
manner  that  the  pad  may  bring  the  walls  of  the  spermatic  canal  into  contact 
and  press  on  the  situation  of  the  internal  inguinal  ring.  Femoral  hernia, 
again,  has  a  short  neck  terminating  at  a  ring  which  in  the  erect  position  is 
nearly  horizontal,  so  that  the  pressure  is  most  effectively  directed  upwards, 
bringing  the  pad  to  bear  directly  on  Gimbemat's  ligament.  K  the  rupture 
has  been  operated  on,  the  corresponding  ring  is  often  enlarged  and  weakened, 
and  more  than  conmion  attention  must  be  bestowed  to  see  that  the  pad  is  large 
enough  and  makes  pressure  in  the  proper  direction. 

The  above  has  reference  to  inguinal  and  femoral  ruptures  only.  Umbilical 
and  ventral  hemis  are  treated  by  a  belt  round  the  abdomen,  the  belt  being 
laced  behind,  and  provided  with  elastic  sides.  This  belt  carries  a  pad  corre- 
sponding to  the  position  of  the  hernial  opening,  and  so  made  that  its  surface 
is  accurately  adapted  to  the  shape  of  the  wall  of  the  belly,  and  its  outline  over- 
laps the  opening  on  all  sides.  The  common  practice  in  umbilical  rupture  in 
childhood  of  putting  a  nipple-shaped  pad  into  the  orifice  seems  to  me  bad,  as 
tending  to  dilate  the  opening :  at  the  same  time  the  tendency  to  natural  cure 
is  80  great  that  as  a  rule  no  harm  follows. 

The  wearing  of  a  truss  may,  as  has  been  said  above,  prove  curative,  but  *  Radical 
this  is  certainly  exceptional.    On  the  other  hand,  there  are  cases  in  which  the  hernUL  ^ 
ring  is  so  large  that  there  is  much  difficulty  in  applying  a  truss  ;  and  in  all 
cases  a  hernia  is  a  grave  infirmity,  and  exposes  the  patient  to  constant  danger. 

*  Persons  who  are  addicted  to  swimming  most  have  a  special  truss  for  the  purpose, 
corered  with  indiarubber  material. 
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This  danger,  however,  is  extremely  slight,  if  proper  care  be  given  to  the 
management  of  the  truss.  The  chief  inconvenience  of  an  ordinary  reducible 
hernia  is  that  it  debars  the  patient  from  the  safe  or  comfortable  pursuit  of 
various  athletic  sports,  and  that  it  constitutes  a  bar  to  his  entrance  into  the 
public  services. 

For  one  or  other  of  these  reasons  the  patient  often  seeks  for  a  radical  care, 
and  many  have  been  the  operations  proposed  for  this  object.  And  I  tliink  it 
may  be  said  of  all  of  them,  even  those  most  recently  devised  and  most  carefully 
thought  over,  that  they  usually  fail  in  their  object,  unless  assisted  by  the  pres- 
sure of  the  truss^  that  is  to  say,  that  they  are  not  really  *  radical  cures,*  as 
they  are  generally  called.  Nor  is  this  surprising.  The  object  of  the  operation 
is  to  close  the  abdominal  ring.  Now,  this  can  only  be  effected  in  umbilical 
hernia,  for  in  inguinal  hernia  an  attempt  absolutely  to  close  the  ring  would 
certainly  involve  the  scrotal  cord,  and  in  femoral  hernia  the  femoral  vein.  In 
femoral  hernia,  however,  the  operation  is,  I  believe,  too  dangerous  to  be  justifi- 
able. One  fatal  case  attracted  some  attention  a  few  years  since,  in  which  the 
bowel  was  perforated  in  an  attempt  to  close  the  femoral  ring,  and  I  am  not 
aware  that  the  operation  has  been  repeated.  In  umbilical  hernia  the  radical 
cure  is  rarely  attempted,  since  the  congenital  form  usually  disappears  in  after- 
life, and  the  acquired  form  occurs  generally  in  elderly  stout  people,  who  are 
not  fit  subjects  for  surgical  operation  nor  given  to  active  pursuits,  and  the 
local  conditions  are  also  usually  very  unfavourable.  The  operation  is,  there- 
fore, in  practice,  restricted  to  inguinal  hemiflB  in  the  male  sex,  and  I  think  it 
ought  never  to  be  performed  except  upon  patients  who  (either  themselves  or 
their  parents)  have  been  properly  informed  of  its  dangers,  and  who  deliberately 
choose  to  incur  them  in  order  to  get  quit  of  the  inconvenience.  The  methods 
of  Wiitzer  and  others,  though  much  vaunted  at  the  time,  are  now,  I  believe, 
admitted  to  be  nearly  universally  failures. 
Wood's  In  Mr.  John  Wood's  operation  an  assistant  reduces  the  hernia,  and  keeps 

operation,  j^  YTiost  carefuUy  reduced  the  whole  time,  keeping  two  fingers  pressed  above  the 
internal  ring,  so  that  there  may  be  no  chance  of  the  operator's  needle  injuring 
the  gut.  The  instruments  required  are  a  stout  unyielding  needle,  in  a  handle 
with  a  peculiar  curve  adapted  to  the  shape  of  the  finger,  and  a  piece  of  stout 
copper  wire  silvered,  about  two  feet  long.  Great  care  must  be  taken  to  see  that 
the  wire  is  properly  flexible  and  free  from  kink.  An  incision  is  made  through 
the  skin  of  the  scrotum,  about  an  inch  long,  so  as  to  expose  the  fascia  covering 
the  hernial  sac.  The  skin  and  fascia  are  then  separated  for  about  an  inch  all 
round  the  aperture.  The  finger  is  pushed  up  along  the  face  of  the  cord,  pufdiing 
the  fascia  and  sac  in  front  of  it  until  it  is  fairly  within  the  spermatic  canal  and 
feels  the  internal  pillar  of  the  internal  abdominal  ring ;  the  conjoined  tendon 
is  then  recognised  and  carefully  taken  up  on  the  needle,  which  is  then  made 
to  traverse  the  superficial  parts  obliquely,  upwards  and  inwards.  The  skin 
is  now  drawn  upwards  and  inwards,  and  the  needle  is  pushed  through  it. 
One  end  of  the  wire  is  then  hooked  into  the  needle's  eye  and  the  latter  is 
withdrawn,  carrying  the  wire  along  with  it.  Then  the  needle  is  disengaged 
from  the  wire  and  carried  again  along  the  finger  to  the  outer  side  of  the  ring ; 
here  it  is  thrust  through  the  tissues  at  the  outer  side  of  the  internal  aperture 
of  the  hernia  (*  the  anterior  aponeurosis,  close  to  Poupart's  ligament/  as  Mr. 
Wood  describes  it),  and  then  the  skin  is  brought  over  so  that  the  needle 
emerges  at  the  former  puncture.  The  other  end  of  the  wire  is  now  hooked 
into  the  needle's  eye,  and  the  latter  is  withdrawn  and  disengaged,  leaving  a 
Ictop  of  wire  emerging  from  the  skin  of  the  groin,  and  two  ends  which  embrace 
more  or  less  completely  the  internal  orifice  of  the  hernial  sac.    The  next 
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step  is  to  pinch  up  the  hernial  sac  and  the  fascia  covering  it,  between  the 
finger  and  thumb,  opposite  the  scrotal  opening  of  the  hernia,  the  spermatic 
cord  being  slipped  away  from  their  grasp  as  in  the  operation  for  varicocele. 
The  needle  is  then  made  to  take  up  all  the  tissues  which  he  in  front  of  the 
cord  i.e.  the  whole  circumference  of  the  external  ring  and  its  neighbour- 
hood), and  it  is  made  to  enter  and  emerge  from  either  comer  of  the  scrotal 
wound.  The  extensibihty  of  the  scrotal  tissues  renders  this  generally  easy. 
One  end  of  the  wire  (either  end  will  do,  but  Mr.  Wood  prefers  that  which  has 
been  passed  through  the  conjoined  tendon,  i.e.  inside  the  internal  ring)  is 
then  hooked  into  the  eye  of  the  needle  and  brought  down.  Thus,  one  of  the 
ends  of  wire  is  left  possibly  lying  behind,  but,  as  Mr.  Wood  points  out, 
more  probably  in  most  cases  passing  through  the  tissues  of  the  sac,  and 
embracing  its  lower  orifice,  while  the  other  end  simply  traverses  the  inguinal 
canal  and  one  of  the  pillars  of  the  internal  ring.  The  two  ends  are  now  drawn 
down,  straightened  and  stretched  till  the  loop  comes  close  to  the  skin,  where 
it  is  held  by  an  assistant,  while  the  surgeon  twists  together  the  two  ends 
<  counting  the  number  of  twists  which  he  gives,  in  order  that  he  may  know 
how  to  untwist  them  afterwards),  and  by  this  twisting  the  tissues  around 
the  external  ring  are,  of  course,  twisted  along  with  the  wire.  Now  the  loop  is 
drawn  forcibly  upwards,  so  as  to  invaginate  these  twisted  tissues  firmly  into 
the  inguinal  canal.  Then  the  two  ends  of  the  loop  are  twisted  a  certain  number 
of  times,  so  as  to  have  a  firmly-twisted  stalk,  but  with  still  a  loop  at  its  end  ; 
and  finally,  the  two  &ee  ends  of  the  wire  are  passed  through  this  loop  and 
made  fast  around  a  pad  of  hnt  which  presses  over  the  inguinal  canal.  The 
patient  is  placed  in  bed,  with  the  testicles  supported  and  the  abdominal 
parietes  relaxed.  The  wire  is  generally  left  till  about  the  eighth  or  tenth  day, 
when  it  is  untwisted,  and  is  removed  about  the  fourteenth.  Suppuration 
usually  lasts  for  some  time  in  the  track  of  the  wires.  The  operation  for  in- 
gliinal  hernia  in  the  female  is  exactly  the  same  in  principle,  but  is  very  rarely 
performed. 

The  patient  must  not  leave  his  bed  till  the  parts  are  sufficiently  consolidated 
to  bear  a  pad  and  bandage,  and  must  wear  a  truss  afterwards. 

The  above  operation  has  not,  I  think,  got  into  general  use,  for  although  Other 
its  occasional  success  cannot  be  doubted,  yet  there  is  equally  no  doubt  that  ^^radicai 
it  often  fEuls,  and  that  it  is  not  free  from  serious  danger.    Two  other  methods  <:">^- 
are  now  pretty  extensively  tried.    One,  devised  by  Mr.  Spanton  of  Hanley, 
consists  in  the  appUcation  of  a  kind  of  corkscrew  instrument  (described  in  the 
'  Brit.  Med.  Joum.'  Dec.  11,  25, 1880,  and  Jan.  8,  1881),  which  is  insinuated 
into  the  tissues  on  both  sides  of  the  inguinal  canal,  after  the  reduction  of  the 
hernia,  and  left  there  for  about  a  week  until  the  parts  are  supposed  to  be  quite 
ecmsolidated,  when  it  is  withdrawn.    Mr.  Spanton,  in  his  latest  paper  on  the 
sabrject  ('  Brit.  Med.  Joum.'  July  22,  1882),  states  that  he  had  then  operated 
on  thirty-four  cases,  and  that  of  these  '  thirty  are  known  to  be  more  or  less 
completely  cured;'  and  in  a  postscript  he  brings  the  total  up  to  fifty-one,  of 
wboia  none  had  died.    The  evidence  as  to  the  proportion  and  permanence  of 
the  cure  is  no  doubt  incomplete ;  but  the  proceeding  seems  a  simple  one,  and 
worthy  of  further  trial. 

Another  method  is  to  dissect  the  sac  clear  of  all  surrounding  tissues,  open 
it,  and  see  that  it  is  free  of  any  contents,  or,  if  there  be  any  adlierent  omen- 
tum, tie  and  remove  it ;  then  pass  two  stout  carboUsed  gut  Ugatures  round  the 
neck  of  the  sac,  and  finally  sew  the  pillars  of  the  ring  together  with  silver 
sutures,  which  are  left  buried  in  the  tissues.    Mr.  Mitchell  Banks  of  Liverpool 
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described  this  method  in  *  Brit.  Med.  Joum.'  Nov.  18,  1882,  and  relates  the 
particulars  of  thirty  cases,  in  nine  of  which,  however,  it  was  a  part  of  the 
operation  for  strangulated  hernia.  Mr.  Banks's  operation  is  no  doubt  more 
severe  and  dangerous  than  Mr.  Spanton's,  but  it  seems  more  certain,  is  apph- 
cable  to  all  forms  of  hernia  (while  Mr.  Spanton's  only  applies  to  the  inguinal i, 
and  can  be  applied  in  irreducible  and  strangulated  hemise.  Mr.  Bnshton 
Parker  has  also  recorded  several  operations  of  this  kind  (op.  cit.  p.  89). 

The  operation  for  strangulated  hernia  (called  sometimes  Herniotomy  or 
Eelotomy)  differs  but  slightly  in  the  different  forms  of  hernia.  In  many 
particulars  it  is  the  same  in  all  forms. 

The  only  special  instruments  required  in  an  operation  for  hernia,  besides 
the  ordinary  contents  of  the  pocket-case,  and  an  extra  pair  of  forceps  with  a 
very  fine  bite,  are  the  hernia-knife  and  hernia-director.  The 
knife  has  a  probe-point,  and  only  a  very  short  cutting  edge,  so 
as  to  endanger  the  bowel  as  little  as  possible.  It  is  made  either 
straight  or  curved,  the  latter  being  the  most  convenient  shape 
for  deep-seated  constrictions.  The  hernia-director  as  usually 
made  is  merely  a  common  director  much  broader  than  usual. 
The  object  of  this  breadth  is  to  push  away  the  bowel  from  the 
edge  of  the  knife  when  the  latter  is  passed  under  the  stricture. 
Sometimes  the  director  is  provided  with  wings  for  the  same  pur- 
pose. It  is  also  advisable  to  have  a  stout  double  ligatm*e  ready 
on  a  curved  needle  in  any  case  where  the  sac  may  contain  much 
omentum. 

A  free  incision  is  made  over  the  tumour  by  pinching  up  a 
fold  of  skin  and  subcutaneous  tissue  and  dividing  it.  Then 
the  surgeon  cuts  down  with  care  on  to  the  sac  which  invests  the 
hernia.  This  is  usually  done  by  pinching  up  the  successive 
layers  of  fascia,  making  a  small  hole  in  them,  and  dividing  them 
on  a  director  to  the  extent  of  the  original  wound.  When  the 
sac  is  fairly  exposed  the  surgeon  may  examine  the  structures 
around  its  neck  carefully,  pass  his  director  under  any  of  them 
which  seem  to  be  constricting  the  hernia,  make  a  sufficient 
incision  into  them  with  the  hernia-knife,  and  then  try  to  reduce  the  hernia. 
This  will  often  succeed  when  the  stricture  is  entirely  external  to  the  sac. 
The  hernia  being  reduced,  the  wound  is  sewn  up.  But  if  this  attempt 
has  failed,  or  if,  from  whatever  cause,  the  surgeon  is  unwilling  to  try  it,  the 
sac  is  next  to  be  divided.  This  should  be  done  with  all  imaginable  care. 
If  the  tension  is  not  very  great  it  is  better  to  pinch  up  a  fold  and  divide 
it  with  the  edge  of  the  knife  turned  horizontally,  so  as  not  to  endanger 
the  gut,  much  in  the  same  way  as  the  sheath  of  an  artery  is  opened.  When 
the  sac  is  too  tense  to  permit  this  it  must  be  gently  scratched  through  till  the 
fluid  or  gut  underneath  is  reached.  In  the  great  majority  of  cases  there  is 
some  fluid  in  the  sac,  the  escape  of  which  gives  conclusive  proof  that  the  sac 
has  been  opened,  but  in  some  instances  the  gut  and  the  sac  are  completely  in 
apposition,  and  if  the  greatest  care  be  not  used,  the  bowel  may  be  wounded, 
as  has  often  happened.  The  little  hole  in  the  sao  is  enlarged  on  a  director 
freely  enough  to  allow  a  complete  view  of  the  whole  contents  of  the  sac. 
The  surgeon  passes  his  finger  along  the  gut  or  omentum  to  the  ring,  and 
then  feels  the  stricture  with  his  nail.  He  carries  the  hernia-director  along 
his  nail  under  the  stricture,  and  then  insinuates  the  cutting  edge  of  the 
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hernia-knife  beneath  the  constricting  band,  and  divides  it  to  a  very  slight  ex- 
tent. If  this  does  not  allow  the  easy  redaction  of  the  hernia,  another  httle 
nick  most  be  made  in  the  same  or  another  part  of  the  stricture,  so  that  the 
bowel  can  be  reduced  without  daAgerous  violence.  Finally,  the  reaUty  of 
the  reduction  must  be  put  beyond  doubt  by  passing  the  finger  through  into 
the  peritoneal  cavity,  and  then  the  wound  is  to  be  sewn  up  and  a  pad  and 
bandage  appUed. 

Every  step  in  the  operation  thus  summarily  described  has  its  own  diffi- 
culties and  dangers,  and  presents  many  points  for  observation.  I  will  try 
briefly  to  indicate  those  which  are  most  important. 

In  the  first  place,  with  reference  to  cutting  down  upon  the  sac.  It  is  a 
matter  of  great  consequence  for  the  rapid  and  satisfiBiCtory  performance  of  the 
operation  to  be  able  clearly  to  recognise  the  sac  from  the  membranes  which 
surround  it,  nor  is  this  at  all  easy.  The  subperitoneal  fat  often  so  closely 
resembles  the  omentum  that  the  operator  is  tempted  to  think  that  he  has 
opened  the  sac  without  knowing  it.  But  on  trying  to  pass  his  finger  round 
the  supposed  omentum  and  up  into  the  peritoneal  ring,  he  will  find  that  he 
cannot  do  so,  and  the  error  will  be  manifest.  Much  time  is  sometimes  lost 
in  carefully  dealing  with  membranes  taken  for  the  sac  which  are  merely  the 
investing  faacim  or  the  membraniform  layers  of  the  common  cellular  tissue. 
Bat  the  sac  is  usually  recognised  by  its  more  distinctly  fibrous  appearance, 
and  by  the  colour  of  the  fluid  which  is  seen  through  it. 

The  parts  constricting  the  hernia  external  to  the  sac  are  usually  very  per-  Compari- 
eeptible  when  the  operation  without  incision  of  the  sac  is  indicated,  and  in  ^^  ^^ 
ordinary  cases  of  strangulation  I  can  see  no  motive  for  exposing  the  peritoneal  intn- 
cavity.  It  is  true  that  the  statistics  of  the  two  operations  do  not  show  any  ^^t?^. 
such  striking  differences  in  rate  of  mortaUty  as  to  be  decisive  of  the  question ; 
for  allowing,  as  Mr.  Bryant's  ^  figures  show,  that  the  death  rate  is  lower 
after  the  operation  performed  external  to  the  sac,  yet  it  seems  probable 
if  not  certain  that  the  cases  were  more  favourable,  as  indeed  Mr.  Bryant 
points  out.  But  common  sense  (which  I  hold  to  be  a  better  guide  than 
statistics)  appears  to  me  to  be  in  favour  of  leaving  the  sac  untouched  if 
possible.  A  surgeon  attempts  to  reduce  a  hernia  by  taxis ;  failing  this,  he 
thinks  it  necessary  to  operate.  If  he  could  reduce  the  hernia  without  cutting 
the  skin  he  would  be  well  pleased,  for  experience  will  have  taught  him  that 
death  is  excessively  rare  after  successful  taxis.  Surely,  then,  we  may  argue, 
if  it  conld  be  conceived  that  the  mere  division  of  the  skin  could  make  the  hernia 
redacible  he  would  not  incise  the  deeper  parts ;  if  the  mere  division  of  super- 
ficial bands  of  fascia  would  make  it  reducible  he  would  not  expose  the  sac. 
Similarly,  if  the  division  of  the  constriction  above  the  sac  enables  him  to 
reduce  the  hernia,  why  should  he  open  the  peritoneum  ?  The  only  conceivable 
motive  is  in  order  to  obtain  a  view  of  the  hernial  contents,  in  case  it  should 
prove  onadvisable  to  attempt  their  reduction,  and  therefore  it  may  be  admitted 
that  in  cases  where  the  taxis  is  contra-indicated  (see  p.  685)  the  sac  should 
always  be  opened  at  once.  And,  of  course,  if  no  constriction  can  be  found 
external  to  the  sac,  and  the  surgeon  is  clear  that  the  neck  of  the  sack  forms 
the  stricture,  no  good  can  be  done  (and  some  harm  perhaps  may)  by  trying 
in  vain  to  reduce  the  gut  after  having  divided  some  structures  which  are 
not  really  on  the  stretch.  But  when  any  definite  stricture  external  to  the 
sac  can  be  made  out  it  should  be  incised.  I  have  often  reduced  hemiie  by 
tUs  operation,*  and  have  never  had  to  regret  it. 

*  '  PfBctioe  of  Surgery/  2nd  ed.  vol.  i.  p.  620. 

*  *  I  BiAj  parhape  mention  that  an  erroneous  idea  prevails  that  the  operation  external  to 
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The  seat  of  stricture  varies  much  for  dififerent  kinds  of  hernia.  In  those 
forms  (as  the  femoral)  which  are  surrounded  by  very  tight  fibrous  structures, 
these  are  very  liable  to  be  the  agents,  or  at  least  the  chief  agents,  of  con- 
striction, while  in  other  cases  the  sac  itself  is  alone  concerned  in  producing 
the  strangulation,  which  will  last  even  when  the  sac  and  its  contents  have 
been  liberated  from  all  the  surrounding  parts,  as  in  reduction  en  masse. 
This  is  partly  illustrated  by  the  accompanying  case  and  drawing.  In  such 
cases  it  is  evident  that  the  constriction  cannot  be  relieved  without  openin 
the  sac,  and  in  many  cases  where  the  main 
agent  of  strangulation  is  anatomically  ex- 
ternal to  the  sac,  such  as  the  deep  crural 
arch  or  Gimbemat's  ligament  in  femoral 
heniia,  yet  it  has  become  so  buried  in  and 
incorporated  with  the  neck  of  the  sac  that 
practically  it  is  impossible  to  divide  it  ex- 
ternal to  the  tumour. 

When  the  sac  is  opened  the  nature  of  the 
fluid  which  it  contains  should  be  noticed,  in 
respect  of  prognosis.  If  it  be  merely  thki 
serum  it  is  so  far  favourable.  Flakes  of 
lymph  speak  of  commencing  inflammation 
of  the  bowel ; '  blood,  of  bruising  by  taxis  or 
unusual  congestion  from  tight  stricture;  a 
dark,  sanious,  foetid  condition,  of  commenc- 
mg  gangrene ;  and  bubbles  of  gas,  of  per- 
foration of  the  bowel,  which,  if  not  gan- 
grenous, is  ruptured  or  ulcerated,  and  should 
be  carefully  examined  in  order  to  detect  the 
spot. 

Now  the  stricture  being  divided,  the  con- 
dition of  the  sac  and  of  the  hernia  absorbs 
the  most  careful  attention  of  the  operator. 
If  there  is  both  omentum  and  gut  in  the  sac 
the  first  point  will  be  so  to  disengage  them 
from  each  other  that  the  latter  can  be  separately  returned.  In  some  cases  the 
whole  sac  is  closely  lined  with  omentum,  and  when  this  is  the  case  there  is 
the  strongest  reason  for  apprehending  that  it  is  a  case  of  what  Sir  P.  Hewett 
has  so  well  described  as  '  an  omental  sac,*  in  which  the  bowel  descends  into 
the  centre  of  a  mass  of  omentum,  and  is  constricted  within  the  sac  so  formed 
by  tlie  thickening  of  the  tissue  at  its  neck.  This  may  happen  in  any  form 
of  hernia,  though  it  is  most  conmion,  I  think,  in  the  umbilical.  In  such 
cases  the  omentum  must  be  carefully  torn  or  scratched  through  until  the 
bowel  is  found  inside,  when  the  finger  must  be  passed  along  the  bowel,  the 

the  sac  \a  not  practised  at  St.  George's  Hospital.  Possibly  we  may  not  fonn  so  hiirh  an 
opinion  of  its  advantages  as  some  do,  and  may  not  therefore  attc'mpt  it  so  frequentlj.  bat  \\ 
is  certainly  used  in  all  the  cases  which  seem  to  the  operator  appropriate.  The  nsaiier  nay 
refer  to  Sir  J.  Paget 's  *  Clin.  Lect.'  p.  127,  and  Mr.  Howard  Marsh's  note  on  that  pa*ni^ . 
also  to  a  paper  by  myself  in  the  2nd  vol.  of  the  *  St.  George's  Hospital  Reporta,*  p.  322,  and 
a  clinical  lecture  in  the  'Medieal  Examiner'  for  1877.  vol.  ii.  p.  686. 

•  As  a  surgical  curiosity  I  may  mention  the  presence  of  a  loose  body  in  the  hernial  Ac, 
an  example  of  which  is  related  in  •  Path.  Trans.'  toI.  xt.  p.  96.  Theee  loose  lKxli«  U<ir  c»»»- 
sidemble  rejjemblance  to  the  loose  cartilages.  They  are  formed  by  aggregations  of  lym{  h 
ami  fibroid  ti.Hsue,  often,  as  it  seems,  in  appendices  epiploicse,  whidi  then  become  detachctl : 
sometimes,  |)crhui)s,  as  the  result  of  contusion. 


FlO.  803.  Strnngnlation  of  a  hemljil  tmnrmr 
by  the  neck  of  the  sac^  at  the  iatem^ 
acKlominal  rinfr.  This  prpparation  w^ 
taken  from  the  body  of  a  ]Mti«'nt  «).•» 
was  admitted  with  a  stnogulaU^l  hemi  i 
the  size  of  a  man's  tlst.  Attempt*  at 
reduction  were  made  in  raio ;  tlien  V\t 
patient  was  put  into  a  warm  liatti,  ai.>l 
fresh  attempts  were  no  doubt  ma«ie,  im  :  :.r 
tumour  suddenly  disappeare*!.  althoUkr'A 
at  the  time  the  hernia  was  said  to  li  i^t 
disappeared  without  beinx  touchc«L  T'.v 
man  died  six  aud  a  half  hours  altcrwar  U. 
unopernt^l  on.  The  hernial  tnwonr  w .«» 
found  to  be  entirely  mlthin  tlit*  ininxixi &; 
canal,  the  exteraalring  beinir  iioittf  fr«<e. 
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director  inserted  below  the  ring  of  the  omentum,  and  the  constriction  in- 
cised jngt  goffioiently  to  admit  of  the  return  of  the  bowel.  Of  course,  in 
BO  dealing  with  a  vasonlar  stractore  like  the  omentum,  hemorrhage  may  be 
caused,  but  nnleBS  the  omentum  be  divided  the  relief  of  the  strangulation  is 
impossible. 

The  omentum  being  unravelled,  or  if  neceasarj  divided,  the  bowel  is  ex-  TrMtownt 
posed ;  or  if  there  be  no  omentimi  in  the  sac  the  gut  comes  into  view  at  once,  ^^JLja. 
and  the  surgeon  has  to  decide  what  to  do  with  it.  In  all  ordinary  cases  the  t*d  bowel. 
decision  is  instantaneous  and  the  gut  is  reduced  at  once,  for  it  is  important 
not  to  expose  it  to  the  air  a  moment  longer  than  Is  necessary.  But  it  is  by 
no  means  easy  to  reduce  a  large 
tense  mass  of  bowel  even  when 
one  has  it  in  one's  hands,  and 
much  patience  and  care  are  ne- 
cessary to  avoid  bursting  it.  In 
dealing  with  a  large  mass  of 
bowel  the  operator  should  try  to 
pass  one  end  back  at  a  time  (and 
if  the  upper  end  can  be  distin- 
guished from  the  lower  lie  had 
better  begin  with  that)  by  gently 
pressing  the  contents  of  the 
bowel  into  the  abdominal  cavity 
and  pushing  the  gut  after  it  with 
a  kneading  motion  of  the  two 
hands.  An  assistant  steadies 
the  rest  of  the  bowel  and  fol- 
lows the  movements  of  the  sur- 
geon. When  once  a  part  of  the 
gut  is  reduced  the  rest  soon  fol- 
lows. Operators  have  even  found 
it  necessary  in  cases  of  extreme 
distension  of  the  bowels  to  prick 
them  in  one  or  two  places  with 
a  needle  and  evacuate  the  air 
from  them.  As  they  collapse  and 
the  three  coats  slide  on  each 
'  other  the  punctures  in  tliem  no 
1  longer  correspond,  so  that  no 
i  extravasation  of  fsces  follows. 
*  But  this  cannot  be  necessary  ex- 
^  cept  in  very  rare  cases. 

8tr'p,Sew«ttln-M»X-Cl',Tr.  TtM«,'TOLnrrlL,'"Mlliln  If    the    bowel    is   fouud    rup- 

tured  by  previous  taxis,  or  if  it 
gives  way  daring  the  efforts  at  reduction,  yet  is  tolerably  healthy,  the  rent 
should  be  sewn  up  with  the  continuous  suture,  and  the  bowel  returned,'  and 
the  same  course  should  be  followed  in  case  of  an  accidental  wound  or  punc- 
ture with  the  knife. 

The  bowel  may  be  ulcerated  at  the  seat  of  stricture,  though  healthy  in  ulceration 
other  parts.    Thisulcerationbeginson  the  mucous  surface,  and  is  always  seen  ^^^* 

'  For  a  case  in  vhich  thUiras  done  with  perfect  imccew  m  a  paper  entitled  'Itemurks  on   ^'  *tnc- 
t«o  Caaee  of  .Strangulated  Hernia,'  in  tJie  '  St.  Qeorge's  Hospital  Reports,'  vol.  iii. 


mn»,  iipwirnill) 
»o<l  nelirtboorit 
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to  be  more  extensive  on  the  inner  than  the  outer  face  of  the  bowel,  even  when 
it  has  penetrated  all  the  coats  of  the  gut.  It  may,  therefore,  be  going  on 
without  being  at  all  perceptible  externally;  and  for  this  reason,  and  also 
because  traction  on  the  weakened  bowel  may  break  it  down,  while  it  other- 
wise might  recover,  I  think  the  advice  generally  given  to  draw  the  herniated 
bowel  down  so  as  to  examine  the  part  constricted  and  ascertain  the  absence 
of  such  ulceration,  is  mistaken,  and  I  would  only  do  so  if  the  escape  of  air 
shows  that  perforation  has  occurred  somewhere.  The  reduction  of  a  bowel 
in  which  such  ulceration  is  impending  is  by  no  means  necessarily  fatal.  I 
Faecal  have  Been  many  cases  in  which  after  a  few  days  feecal  fistula  has  followed,  in 

fistula.         ^11  probaijflity  from  this  cause,  yet  the  patient  has  completely  recovered.     The 
ulcerated  part  has  been  shut  off  from  the  general  peritoneal  cavity  by  inflam- 
matory  effusion  before  perforation  has  occurred.     These  fistuhe  sometimes 
remain  permanent,  but  more  frequently  contract  and  ultimately  heal. 
Reduction  ^  ^U  States  of  inflammatory  degeneration  short  of  gangrene  I  think  the 

of  inflamed  counsel  given  by  Aston  Key  to  reduce  the  bowel  into  the  peritoneal  cavity  is 
judicious.  It  is  more  likely  to  recover  itself  there  than  if  left  protruding, 
and  if  it  does  not  do  so  feecal  extravasation  into  the  peritoneal  cavity  is  by 
no  means  common.  On  this  subject,  however,  every  operator  must  follow 
his  own  judgment.  There  is  no  question  that  a  gangrenous  bowel,  including 
one  in  which  gangrene  though  possibly  not  present  is  absolutely  commencing, 
should  be  left  in  the  sac,  the  stricture  having  been  freely  divided.  And  it  is 
better,  I  think,  to  lay  the  gut  open  and  attach  it  round  the  wound,  not  because 
there  is  any  chance  of  its  receding  into  the  belly — for  it  is  glued  to  the  neck 
of  the  sac  by  inflammatory  adhesions — but  in  order  that  the  rest  of  the  wound 
may  be  united  and  a  free  exit  left  for  feeces  at  the  artificial  anus.  Some 
operators  cut  away  the  gangrenous  part  of  the  bowel  and  attach  the  two 
ends  to  the  wound.'  Gangrene  of  the  gut,  if  complete,  is  unmistakable ;  its 
earlier  stages  are  marked  by  mottled  greenish  discoloration  of  the  bowel, 
loss  of  lustre,  and  formation  of  blebs  under  its  serous  coat,  as  well  as  by  the 
before-mentioned  characters  of  the  serum  in  the  sac. 
Treatment  The  practice  of  different  surgeons  differs  in  dealing  with  the  omentum, 
^^Ij^  when  in  a  morbid  state,  either  from  bruising  or  inflammation.  At  St. 
omentum.  Oeorge's  Hospital  our  practice  is  to  surround  it  at  its  neck  with  a  stout 
double  ligature  and  cut  it  off,  leaving  the  ends  of  the  ligature  projecting 
out  of  the  wound,  or  with  a  ligature  of  carbolised  catgut,  the  ends  cut  short, 
and  this  seems  as  successful  as  any  other  plan.  Others  prefer  simply  to 
leave  it  in  the  wound,  a  plan  which  has  the  assumed  advantage  that  the 
omentmn  becomes  consohdated  to  the  ring  and  may  act  as  a  plug,  preventing 
the  return  of  the  hernia ;  but  it  has  the  drawbacks  of  prolonged  suppuration 
in  the  unhealthy  mass,  and  posSible  imperfect  closure  of  the  ring,  so  that 
instead  of  being  obstructed  it  may  be,  on  the  contrary,  kept  permanently 
open.  Others  again  having  cut  off  the  omentum  tie  each  vessel  which  they 
find  bleeding  in  it.  If  this  plan  is  adopted  it  is  best  to  secure  the  neck 
with  a  clamp  before  cutting  the  mass  away.  The  objection  to  it  ia  that 
vessels  which  do  not  show  while  exposed  may  bleed  on  being  returned  into 
the  abdomen.  On  the  whole,  I  have  seen  no  reason  to  try  any  other  than 
the  first  method.  When  the  omentum  adheres  to  the  sao  it  should  be 
removed. 

If  the  gut  be  adherent  to  the  sao  it  is  probable  that  the  adhesions  will  be 
too  extensive  to  be  separated ;  at  least  it  has  been  so  in  the  instances  which 

^^  >  Byrd  of  111.  in  '  Tzans.  of  Am.  Med.  Amoc'  1881 
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I  have  seen,  and  it  is  necessary  to  leave  the  bowel  where  it  is,  after  dividing 
the  stricture  freely.     But  it  is  a  very  unfavourable  element  in  the  prognosis. 

In  cases  of  suspected  reduction  en  masse  the  operation  is  of  a  much  more  Operation 
comphcated  and  difficult  character.     The  external  opening  must  be  made  very  re<h^i<^ 
free,  and  the  ring  must  be  clearly  exposed.    In  cases  of  inguinal  hernia  an  e»  vuuae. 
incision  is  made  on  a  director  up  the  spermatic  canal,  and  the  surgeon  feels 
with  his  finger  for  the  sac  or  the  bowel  as  the  case  may  be.    When  this  has 
been  found  it  is,  if  possible,  to  be  exposed  by  incision ;  in  any  case  it  must 
be  drawn  gently  down  till  the  parts  are  ^Edrly  in  sight.     Then  the  sac,  if  un- 
opened, is  to  be  freely  incised,  and  the  dissection  conducted  along  the  bowel 
till  the  seat  of  stricture  is  reached  and  the  constricting  tissue  so  fully  divided 
that  the  finger  can  be  passed  along  the  bowel  without  resistance  into  the 
peritoneal  cavity ;  and  not  tiU  he  is  perfectly  satisfied  that  no  further  con- 
striction exists  should  the  surgeon  try  to  reduce  the  intestine.    In  cases  of 
femoral  hernia  the  position  of  the  sac  is  probably  less  deep,  but  care  must 
be  taken  to  avoid  injuring  the  femoral  vein. 

The  proceeding  described  by  Mr.  Mitchell  Banks  and  Mr.  Bushton  Radical 
Parker  (see  page  648)  is  still  more  plainly  justifiable  in  operations  for  strangu*  hemio^^' 
lated  hernia  than  in  cases  where  no  strangulation  exists,  and  numerous  tomy. 
surgeons  have  made  more  or  less  dehberate  and  carefully  contrived  attempts 
to  obtain  a  radical  cure  after  herniotomy.    The  best  plan  seems  to  be  to  strip 
up  the  neck  of  the  sac  (possibly  encircled  by  more  or  less  of  the  fascia) 
till  the  interior  of  the  abdominal  wall  is  reached,  and  surround  it  with  two 
or  more  stout  catgut  Hgatures,  and  in  inguinal  hernia  the  piUars  of  the  ring 
may  be  sewn  together,  though  Mr.  Parker  regards  this  as  superfluous. 

When  the  operation  is  completed  the  wound  is  to  be  carefully  adjusted 
and  dressed,  and  then  it  is  usual  to  put  on  pressure  with  pad  and  bandage. 
This  is  perhaps  absolutely  necessary  only  when  the  patient  is  troubled  with 
cough,  in  which  case  the  gut  might  certainly  re-protrude  ;  and  I  have  seen 
it  do  so  even  under  the  pad,  requiring  the  wound  to  be  laid  open  and  the  gut 
reduced  afresh.  Under  ordinary  circumstances  the  bowel  would  probably 
remain  in  place  without  any  special  dressing ;  but  the  pad  does  no  harm,  and 
gives  some  support  to  the  wound.  It  need  not  be  used  after  the  first  dressing. 
The  spica  bandage  is  put  over  the  pad,  as  figured  in  the  chapter  on  Minor 

SUBOERY. 

The  after-treatment  of  cases  of  hernia  which  go  on  favourably  is  generally  After- 
very  simple.  No  length  of  constipation  is  now  held  to  necessitate  a  resort  to  *'^^"^^^- 
purgatives,  so  long  as  there  are  no  symptoms  calling  for  their  administration. 
Gases  do  perfectly  well  in  which  the  bowels  do  not  act  for  a  fortnight,  and 
even  a  longer  period.  And  it  seems  most  rational  to  avoid  any  disturbance 
of  an  intestine  which  has  just  undergone  so  serious  an  ordeal  as  exposure  and 
operative  reduction  involve.  Yet  the  indiscriminate  resort  to  opium  and  the 
extreme  horror  of  purgatives  which  some  operators  display  appear  to  me  un- 
necessary. Unless  there  is  some  special  indication  from  pain  or  restless- 
ness, or  some  threatening  of  peritonitis,  I  see  no  reason  for  administering 
opium,  unless  perhaps  a  single  dose  or  single  subcutaneous  injection  to 
procure  tranquil  sleep  after  the  operation.  And  when  the  abdomen  is 
becoming  distended  from  constipation  much  relief  will  be  found  from  evacua- 
tion of  the  bowels  by  an  enema ;  or  if  there  is  also  a  foul  state  of  the  tongue, 
by  a  gentle  purgative. 

A  lew  other  points  deserve  notice  in  speaking  of  the  phenomena  of  Seqoeic 
strangulation,  and  of  the  operation  for  its  reUef.    In  the  first  place,  I  would  uuotT"^ 
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observe  that  although  the  taxis  if  aucc«s8ful  in  wholly  leducing  the  bowel 
is  hardlj  ever  followed  by  any  symptoma  whatever  (so  that  the  patient  is  at 
once  restored  to  his  usual  health),  yet  this  is  not  always  the  case.  I  have  seen 
two  or  three  cases,  in  the  course  of  an  experience  of  about  a  quarter  of  a 
century,  in  which  peritonitis  has  persisted 
after  the  reduction  of  the  bowel,  and  has 
proved  fatal.'  And  a  case  lately  occurred 
under  my  care  in  which  after  the  reduction 
of  the  herniated  intestine  it  sloughed,  and 
the  patient  died  about  ten  days  after  the 
reduction  with  very  obscure  symptoms, 
which  afterwards  were  found  to  depend  on 
gangrene  of  the  bowel  formerly  contained 
in  the  sac  without  any  general  peritonitis. 
The  bowel  after  strangulation,  though 
neither  ulcerated  noi  gangrenous,  is  often 
so  indamed  as  to  be  unable  to  resume  its 
functions  at  once.  Thus,  even  after  the 
complete  reduction  of  the  bowel,  constipa- 
tion and  vomiting  not  un&equently  con- 
tinue :  in  &ct,  constipation  without  vomit- 
ing almost  invariably  follows  strangula- 
tion, and  is  no  doubt  salutary,  as  providing  ^^.  ^^  ^iitht  c™i«o(  th? noweL  The 
rest  for  the  injured  intestines.  But  some-  L^Xf^  '"h  ^^"  T"h^i.^  i"'  "Z7a 
times  it  appears  as  if  the  bowel  were  more  <»i»i.ienbir  inoitneo.  nhc  -tat  on  pnur 
permaneutty  mjured,  as  it  was  in  the  case  nouuv  of  xripinE  ud  ccnHtintion.  t.c 
from  which  the  accompanying  figure  was  m^™h  SiMr''th"o^«i'iMi™  t'th.  Jripi"* 
taken,  in  which  the  bowel  which  has  Xlit"«'iL'^'^rf'h™^I^Lt'Si.in"'« 
been  strangulated  is  seen  much  thick-  on'Mtinonm'" nptalti^ ^w?^"'!" 
eued,  narrowed,  and  obviously  incapable  f^°?"??  ","  '"""''•  T'a^  t^""h"i^ 
of  the  natural  action,  and  the  distension  mncon.  .nrtiirr.-H.  o«nft"«  Hcwpitu]  u-- 
of  the  bowel  above  the  seat  of  stricture       """" 

is  considerable.     The  history  shows  this  to  have  been  the  result  of  the 
inflammation  caused  by  the  stricture. 

PeritoDitin         Peritonitis  after  the  operation  for  hernia  is  a  very  common  cause  of  death. 

o™iion  heing  sometimes  connected  with  inflammation  of  the  bowel ;  at  others  with 
inflammation  spreading  from  the  wound.  It  must  be  treated  by  free  leeching, 
if  the  symptoms  are  th*ose  of  the  acute  form  of  the  disease,  viz. :  fever,  rapid 
and  hard  pulse,  great  pain  in  the  belly,  with  frequent  vomiting  and  t^ii]- 
panitis.  After  the  leeches  bleeding  should  be  encouraged  by  warm  fomenta- 
tions, and  the  addition  of  mercury  to  the  opium  wliich  is  indicated  in  all 
forms  of  traumatic  peritonitis  may  be  useful.  The  low  form  of  peritonitis  is 
even  more  fatal,  in  which  there  is  Uttle  pain  and  a  low  irritable  pulse,  with  dry 
brown  tongue,  the  nature  of  the  afCectionbeing  marked  rather  by  vomiting  and 
tympanitis  than  by  any  other  more  definite  symptoms.  Id  such  cases  the 
peritoneal  cavity  will  be  found  filled  with  purulent  serum,  and  there  will  mo-'t 
likely  be  pus  diffused  among  the  meshes  of  the  subperitoneal  tissue.  Bere 
reliance  must  be  placed  mainly  on  opium,  stimulants,  and  fomentations,  all 
depressing  measures  being  avoided ;  but  the  treatment  is  rarely  successf  oL 

Anifidii  Two  different  conditions  lead  to  the  discharge  of  teces  from  the  woiuhI 

"""'  after  operation,  which  ought  to  be  distinguished  from  eacli  otlier  by  appro- 

priate names.     They  are,  however,  usually  confounded  under  the  common 
■  One  of  these  ouea  is  reported  id  the  '  St.  Otoigo'a  Hospital  Bi!|ioTt<>,'  rol.  iii.  p.  310. 
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designation  of  *  artificial  anns/  which  is  only  appropriate  to  one  of  them.  Fiecai 
The  one,  which  should  be  called  facal  fistula,  depends  on  the  ulceration  of 
tlie  bowel  in  the  course  of  the  stricture  which  has  been  above  described.  A 
portion  of  the  faeces  passes  from  the  wound,  but  another  portion  usually,  if 
not  always,  is  voided  by  the  natural  passage.  In  this  case,  as  the  ulceration 
has  made  its  way  from  the  interior  or  mucous  surface,  it  has  caused  a 
limited  inflammation  of  the  serous  coat  by  which  the  ulcerated  portion  of 
the  bowel  has  been  glued  to  the  parietal  peritoneum  coating  the  wound,  the 
discharge  from  the  bowel  is  directed  externally,  and  thus  extravasation  of 
faeces  into  the  peritoneal  cavity  is,  under  ordinary  circumstances,  prevented. 
If  this  should  not  be  the  case  profound  collapse  occurs,  speedily  followed 
by  death.  More  commonly,  however,  there  is  no  very  great  inconvenience 
connected  with  this  accident  beyond  the  appearance  of  faeces  in  the  discharge, 
an  event  which  may  be  apprehended  when  the  gut  has  been  seen  at  the  time 
of  operation  to  be  much  inflamed,  and  when  (with  or  without  preliminary 
pain  in  the  wound)  the  discharge  has  been  noticed  to  be  foul  and  offensive. 
I  have  seen  many  such  cases  terminate  in  complete  recovery,  the  faeces 
passing  by  the  anus  in  gradually  increasing  quantity  until  the  fistula  has 
been  soundly  healed.  Beyond  rest  in  bed  and  avoidance  of  constipation  I  do 
not  know  any  treatment  which  can  be  adopted,  nor  in  cases  where  the  fistula 
has  remained  permanent  have  I  ever  heard  any  surgical  measures  proposed. 
It  would  no  doubt  be  possible  to  cut  into  the  abdominal  cavity,  and  trace  the 
bowel  to  the  adherent  part,  when  the  ulcerated  opening  might  be  clamped 
and  its  edges  then  refreshed  and  sewn  up ;  but  it  would  be  a  very  dangerous 
measure.  I  am  under  the  impression,  however,  that  such  an  operation  has 
been  performed,  though  I  cannot  refer  to  it.  Mr.  Parker  (op.  cit.  p.  29) 
relates  a  case  in  which  the  faecal  fistula  was  successfully  closed  by  operation, 
the  ulcerated  bowel  being  still  in  the  hernial  sac. 

But  the  condition  to  which  the  name  of  artificial  anus  is  appropriate,  and 
to  which  it  should  be  restricted,  is  that  which  is  shown  by  the  annexed  illus- 
trations. It  is  caused  by  gangrene  of  a  considerable  portion  of  the  wall  of 
the  gut,  leading  to  a  state  of  parts  which  can  only  be  remedied  by  a  surgical 
operation.  Whilst  the  gangrenous  part  of  the  bowel  has  been  separating, 
the  living  portions  have  been  contracting  adhesions  to  the  parietal  peritoneum, 
and  the  bowel,  bent  at  an  angle,  is  found  (as  in  Fig.  306,  a)  adherent  to  the 
wall  of  the  belly  all  round.  The  superficial  gangrenous  portion  of  the 
knuckle  of  intestine  having  come  away,  a  large  orifice  is  left  (as  shown  in 
Fig.  B),  in  which  the  upper  and  lower  coil  are  seen  'to  open,  much  like  the 
muzzle  of  a  double-barrelled  gun,  except  that  one  is  larger  than  the  other, 
especially  after  a  time.  For  the  lower  coil  of  intestine  (6),  as  it  no  longer 
transmits  any  fsces,  shrinks  up  and  becomes  smaller  than  the  upper,  some- 
times almost  obliterated  and  cord-like.  The  septum  between  the  two  orifices, 
called  by  Dupuytren  the  ^peron,  or  spur,  on  account  of  its  prominence,  is 
formed  by  the  posterior  wall  of  the  intestine  at  the  junction  of  the  two  coils, 
and  it  is  projected  forward  by  the  bowels  which  he  in  the  receding  angle 
between  the  two.  The  angle  of  junction  is  generally  very  acute,  and  this 
spur  is  sometimes  of  considerable  length.  It  is  this  projection  which  diverts 
the  fbces  from  the  upper  bowel  through  the  skin-wound  and  prevents  them 
from  passing  into  the  lower  part  of  the  bowel.  Therefore,  so  long  as  this 
Bpor  remains  the  condition  is  incurable,  and  the  first  step  in  the  surgical 
treatment  of  artificial  anus  is  so  far  to  destroy  the  ^peron  as  to  permit  the 
passage  of  faeces  directly  from  the  upper  into  the  lower  bowel.  This  is  effected 
by  the  gradual  pressure  of  Dupuytren's  ent^rot6me.    One  blade  being  passed 


662  HEENIA. 

up  each  of  the  coile  of  bowel  as  high  as  is  deemed  necessary,  they  are  con- 
nected together  and  are  brought  into  close  contact  by  naeana  of  the  screw. 
This  is  twisted  tighter  and  tighter  as  may  be  neceasaiy  ontil  the  inatnunent 
ulcerates  through  the  walls  of  both  intestines  and  drops  off.  While  this 
ulceration  is  in  progress  the  peritoneal  snr&ces  of  the  two  coils  of  intestine 


pour  out  lymph  and  adhere  together  all  round  the  portion  included  in  the 
blades  of  the  ent^rotdme.    This  preveats  any  effasioa  of  feces  into  the  peri- 
toneal cavity.    The  contents  of  the  upper  bowel  (a)  now  pass  freely  into  the 
lower  bowel  (b)  within  the  peritoneal  carity, 
the  4peron  withers  away,  and  the  wound 
contracts.    It  may  possibly  heal  of  itself.  If 
not  its  edges  must  be  cautiously  refreshed 
and  a  piece  of  skin  be  transplanted  into  the 
opening,  if  the  orifice  is  too  large  to  admit  of 
the  edges  being  brought  into  direct  contact. 

The  dangers  connected  with  this  opera- 
tion are  mainly  two.  One  is  that  a  coil  of 
bowel  may  he  in  the  receding  angle  between 
the  two  coils  a  and  b,  Fig.  A,  and  this  may 
be  caught  or  bruised  by  the  ent^rotdme.  To 
avoid  this  all  imaginable  care  shoold  be 
taken  to  examine  well  with  the  two  fore- 
fingers, in  order  to  make  sore  that  there 
is  nothing  except  the  walls  of  the  two  coils 
of  bowel  between  the  blades  of  the  instru- 
ment. The  other  danger  is  that  the  adhe- 
sions may  not  form  sufGciently,  and  that  the 
faces  may  escape  mto  the  peritoneal  cavity. 

I  ong^t  not  to  quit  the  subject  without  adding  that  there  are  cases  in  which 
the  sloughing  of  a  considerable  portion  of  bowel  may  take  place,  and  yet  no  per- 
manent artificial  anus  may  result.    Thus  Mr.  Hey  relates  an  instance  from  Sir 
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A.  Cooper's  practice  in  which  the  bowel,  in  an  operation  for  femoral  hernia, 
was  found  extensively  mortified ;  an  incision  an  inch  and  a  half  long  was  made 
in  it  and  its  contents  evacuated.  The  mortified  portion  of  intestine  separated 
by  slonghing,  and  from  the  length  of  the  incision  it  seems  certain  that  it  must 
have  comprised  the  whole  circimiference  of  the  bowel ;  yet  soon  afterwards 
the  feeces  passed  naturally  and  the  wound  ultimately  healed,  the  patient,  a 
woman,  passing  through  the  efforts  of  parturition  afterwards  without  ill  effects. 
In  such  cases  some  accidental  adhesion  probably  has  prevented  the  two  coils 
of  bowel  from  becoming  bent  at  an  angle  with  each  other,  and  has  thus 
hindered  the  formation  of  the  projection  of  the  posterior  wall  of  the  bowel 
which  directs  the  faeces  out  of  the  wound. 

We  must  now  speak  of  the  various  anatomical  forms  of  hernia,  and  of  the 
treatment  appropriate  to  each,  and  first  of  inguinal  hernia. 

Inguinal  hernia  is  divided  into  two  varieties,  according  to  the  position  of  Inguinal 
the  neck  of  the  sac  with  regard  to  the  epigastric  artery.  If  the  neck  of  the  ^®™**- 
sac  be  internal  to  the  artery  it  is  called  a  direct  or  an  internal  hernia ;  if 
external,  an  oblique  or  external  hernia.  The  latter  is  much  the  more 
common.  The  oblique  variety  passes  out  through  the  internal  or  deep  abdo- 
minal ring,  traverses  the  spermatic  canal,  appears  below  the  skin  through  the 
external  or  superficial  ring,  and  then  drops  into  the  scrotum.  Its  coverings, 
therefore,  will  be  the  skin,  subcutaneous  tissue  and  superficial  fascia,  the 
intercolumnar  fascia,  th^  cremaster  muscle,  the  infondibuliform  fascia,  the 
subperitoneal  cellular  tissue,  and  the  peritoneal  sac. 

There  are  numerous  forms  of  oblique  inguinal  hernia.    The  first  is  the  con-  Different 
genital f  in  which  the  internal  abdominal  ring  and  the  infundibuliform  process  oWii'ue^ 
of  the  peritoneum  have  never  been  obliterated,  but  the  general  peritoneal  inguinal 
cavity  conmaunicates  freely  with  the  cavity  of  the  tunica  vaginahs.     When     ^™*** 
this  communication  is  of  very  small  size  no  symptoms  need  be  caused  by  it. 
It  is  recorded  that  in  the  post-mortem  examination  of  Sir  A.  Cooper's  body . 
a  minute  canal  was  discovered  leading  from  the  internal  ring  to  the  tunica 
vaginalis  on  both  sides ;  yet  he  never  suffered,  so  far  as  is  known,  from  either 
hydrocele  or  hernia.    When  such  a  communication  is  too  small  to  allow  the 
passage  of  the  bowel  or  omentum  it  may  give  rise  to  hydrocele.    Larger 
communications  will  give  rise  to  hernia.    An  example  is  figured  below  (Fig. 
908),  in  which  this  communication  existed  on  both  sides,  and  will  serve  to 
iUastrate  the  state  of  parts  which  predisposes  to  congenital  hernia.    Such  a 
state  of  parts  may,  however,  long  continue  before  the  hernia  actually  makes 
its  appearance.    I  have  known  the  hernia  to  show  itself  for  the  first  time 
after  the  age  of  forty,  and  even  later  periods  have  been  recorded.    By  con- 
genital hernia,  therefore,  is  meant  in  surgical  language  not  precisely  a  hernia 
originating  at  or  before  birth,  but  a  hernia  which  takes  place  through  a  con- 
genital opening.    The  peculiarity  of  congenital  inguinal  hernia  is  that  the  gut 
and  testicle  are  in  contact.     When  the  hernia  is  fully  formed  and  large  tlie 
testicle  is  buried  in  the  bowel,  instead  of  being  below  or  behind  the  tumour, 
as  in  ordinary  inguinal  hernia ;  but  it  is  impossible  without  operation  to  do 
more  than  surmise  the  precise  nature  of  the  hernia  apart  from  a  trustworthy 
bistory.    At  the  operation  the  presence  of  the  testicle  in  the  sac  is  con- 
clusive.    Congenital  hernia  may  be  known  in  the  infiEuit  from  congenital 
hydrocele  by  its  want  of  transparency,  the  hydrocele  being  always  quite 
transparent,  and  also  by  the  feeling  of  gurgling  in  the  bowel,  which  is  rarely 
absent. 

There  are  other  congenital  conditions  which  may  involve  the  existence  of 
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ingiunal  hernia.  Of  these  the  moat  frequent  is  the  retention  of  the  testis  in 
the  inguinal  cajial.  This  keeps  the  internal  ring  patulous,  and  a  hernia  may 
easily  come  down  which  usually  adheres  to  the  testicle,  but  which  may  pass 
beyond  it,  even  into  the  scrotum.  The  annexed  engraving  (Fig.  309f  illus- 
trateB  this.  It  shows  the  testicle,  which  is  adherent  to  the  internal  inguinal 
ring,  along  with  the  spermatic  cord,  and  has  evidently  been  occasionally  in 
the  canal  and  at  other  times  in  the  abdomen.  Connected  to  the  testicle  is  a 
hernial  sac,  which  can  travel  independently  of  the  testicle  outside  the 
inguinal  ring. 

In  all  cases  of  hernia  it  is  most  necessary  to  examine  the  scrotum  care- 
fully, and  if  it  is  found  that  the  testicle  has  not  descended  on  that  side,  then 
a  very  careful  examination  of  the  inguinal  canal  should  be  instituted,  m 
order  to  see  whether  the  testicle  ia  detained  there,  and  if  any  bowel  can  be 
felt  to  adhere  to  it,  or  to  move  independently  of  it.  The  mere  retention  of 
the  testis  in  the  canal,  together  with  some  accidental  lesion,  will  produce 


pain  and  vomiting ;  and  if  constipation  be  also  accidentally  present,  I  have 
more  than  once  seen  it  mistaken  for  strangulated  hernia.  When  the  nature 
of  the  case  is  plain,  if  symptoms  of  strangulation  be  present,  the  operation 
should  be  at  once  performed ;  and  it  ia  better,  I  think,  to  remove  the  miapl»c«d 
testicle.  Such  testicles  are  constant  sources  of  trouble,  and  it  seems  very 
dubious  whether  they  are  of  any  real  use. 

If  the  hernia  be  not  strangulated  the  question  of  wearing  a  truss  oocuib. 
Whenever  a  truss  can  be  tolerated  it  should  be  worn,  irrespective  of  the 
probability  of  atrophy  of  the  testis  from  its  pressure.  For  the  disuse  of  the 
truss  certainly  entails  risk  of  increase  of  the  hernia  and  of  strangulation ; 
while,  if  the  testis  is  incapable  of  secreting  (as  most  of  these  retained  testes 
seem  to  be),  its  atrophy  is  a  matter  of  no  consequence.  Generally,  however, 
the  organ  is  too  sensitive  to  bear  the  pressure,  and  then  a  suspensory  bau- 
dago  or  a  concave  pad  must  be  fitted.    If  the  testicle  is  hable  to  frequent 
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attacks  of  inflammation  it  may  be  worth  the  patieat'a  while  to  aabmit  to  its 
removal,  in  which  case  the  hernial  sac  may  either  be  left  unopened,  or  may 
be  removed  and  its  neck  stiched  up  as  described  on  p.  648. 
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The  nest  form  of  obUque  hernia  is  that  described  by  Mr.  Hey  under  the  J*rioa> 
Dame  of  hernia  infantiUs,  and  which  is  also  called  encysted  hernia.  In  this  oblique 
form  the  communication  between  the  peritoneal  cavity  and  the  infundibuli-  i|icu}i»> 
fonn  process  leading  into  the  tunica  vaginalis  is  obstructed  at  or  about  the 
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external  (or  superficial)  ring:,  but  the  process  itself  is  not  obliterated,  ao  that 
tbe  cavity  of  the  tunica  ^'aginalis  extends  up  to  the  external  ring.  Then  a 
honia  comes  down  and  generally  slips  behind  this  upper  prolongation  of  the 
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tunica  vaginalis  (Fig.  811)  ;  but  the  herniated  bowel  may  bury  itself  in  the 
upper  end  of  the  infundibuliform  process  and  thus  be  encysted  by  it  (Fig.  812 1. 
This  may  occur  in  consequence  of  adhesions  having  obstructed  the  neck  of  the 
infundibuliform  process  and  formed  a  membrane.  This  membrane  being  dis- 
tended by  the  protruding  bowel,  forms  a  hernial  sac  for  it. 

It  seems  certain  also  that  there  may  be  two  other  forms  of  congenital 
inguinal  hernia,  viz.  one  where  the  funicular  process  is  obliterated  at  its 
lower  part,  so  that  it  is  not  in  communication  with  the  tunica  vaginalis,  but 
the  upper  end  and  body  of  this  process  is  not  obhterated,  so  that  the  peri- 
toneal cavity  extends  down  to  the  testicle.  This  remains  usually  without 
any  hernia  till  the  commencement  of  adult  life,  when  in  some  violent  effort 
a  hernia  suddenly  comes  down  and  is  often  acutely  strangulated.  Or  the 
state  of  parts  may  have  been  that  which  has  just  been  described  as  the 
initial  stage  in  the  formation  of  infantile  or  encysted  hernia,  i.e.  the  upper 
end  of  the  funicular  process  may  have  been  obstructed,  and  this  obstructing 
medium  may  have  given  way,  causing  a  hernia  which  now  is  really  one  of 
the  congenital  form  and  which  also  will  probably  be  acutely  strangulated. 
It  is  in  this  way  that  Mr.  Birkett  explains  the  indubitable  fact  of  the  frequent 
occurrence  of  acutely  strangulated  inguinal  hemiaa  in  some  of  which  the 
testicle  is  found  in  the  sac,  and  not  in  others.  Hey,  in  describing  his  infan- 
tile hernia,  has  pointed  out  that  the  membrane  which  shuts  off  the  cavity  of 
the  peritoneum  from  the  expanded  or  in&ntile  tunica  vaginalis  (Fig.  811 1 
may  give  way  again  and  admit  a  hernia  into  the  cavity  containing  the  testicle, 
the  hernia  being  therefore  of  the  congenital  form,  though  it  does  not  occur 
congenitaUy  nor  from  congenital  patency  of  the  funicular  process  ;  and  he 
cites  a  passage  in  which  William  Himter  had  pointed  out  the  possibihty  of 
this  event,  though  he  had  never  seen  a  case  (Hey's  *  Pract.  Obs.  in  Surgery,* 
p.  229). 

The  other  forms  of  inguinal  hernia  are  acquired,  i.e.  they  form  slowly, 
the  inguinal  canal  being  in  the  condition  natural  to  the  adult  (Fig.  813 ». 
The  peritoneum,  containing  omentum,  gut,  or  both,  is  slowly  projected  at 
the  internal  ring  down  the  scrotal  canal.    If  the  hernial  tumour  has  not 
Bnbono-       reached  the  external  ring  the  disease  is  termed  bubonocele.    It  presents  a 
^^^'  small  rounded  swelling,  traceable  to  the  internal  ring,  where  it  becomes  lost 

without  any  neck,  very  Httle  movable,  with  an  impulse  on  coughing,  and 
reducible  under  ordinary  circumstances.  Its  diagnosis  is  sometimes  difficult, 
the  affections  with  which  it  is  most  liable  to  be  confounded  being  enlarged 
inguinal  glands  and  encysted  hydrocele  of  the  cord.  Neither  mistake  is 
possible,  however,  when  the  bubonocele  is  completely  reducible,  and  presents 
a  distinct  impulse.  If  the  symptoms  of  strangulaticSn  should  be  present  they 
are  always  a  sufficient  reason  for  treating  the  disease  as  a  hernia  and  cutting 
down  on  the  tumour,  though  there  is  no  doubt  that  a  cyst  l^ing  high  up  in 
the  cord  may  so  far  simulate  a  bubonocele  as  to  deceive  the  best  surgeons, 
the  symptoms  having  depended  on  the  strangulation  of  some  small  deep- 
seated  hernia  (such  as  obturator  hernia)  or  on  strangulation  of  the  bowel 
inside  the  peritoneal  cavity  (see  Fig.  288,  p.  624,  and  819,  p.  G62).  Usaally. 
however  a  cyst  in  the  cord  or  an  enlarged  gland  can  be  pulled  down  suffi- 
ciently to  convince  the  surgeon  that  it  is  separate  from  tlie  internal  ring- 
Besides  which  the  cyst,  if  it  is  at  all  large,  will  show  its  characteristic  trans- 
parency on  very  careful  examination,  and  the  position  of  the  inguinal  glands 
is  not  exactly  that  of  inguinal  hernia.  However,  when  any  doubt  exists  aud 
the  symptoms  of  strangulation  are  present,  it  is  far  more  prudent  to  ascertain 
the  nature  of  the  case  by  an  exploratory  operation. 
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The  conuDOD  external  or  oblique  bemia  forms  a  lai^  tumour  which  hea 
generally  above  or  in  front  of  the  testicle  with  a  long  neck  reaching  up  to 
the  positiou  of  the  internal  ring,  the  cord  being  generally  behind  it,  though 
instances  are  not  wanting  in  which  the  cord  is  spread  over  the  front  of  the 
tumour,  or  in  which  the  elements  of  the  cord  are  separated  and  lie  on  either 
side  of  the  neck  of  the  sac.  The  abdominal  muscles  are  tightly  spread  over 
the  upper  part  of  the  neck  of 
the  sao  in  the  canal ;  and  I 
have  met  with  several  cases  in 
which  strangulation  has  been 
produced  by  tight  bands  run- 
ning across  it,  probably  por- 
tions of  the  tendon  of  the  ex- 
ternal oblique,  on  the  division 
of  which  the  hernia  was  at 
once  reduced.  The  neck  of 
the  sac  is  often  most  tightly 
constricted  at  the  internal  ring 
(see  Fig.  SOS,  p.  646),  and  this 
Ues  at  a  very  great  depth 
when  there  is  a  large  hernial 
tumour,  besides  which  there 
are  often  one  or  more  minor 
constrictions  in  the  course  of 
the  canal  which  must  be  di- 
»  vided  before  the  operator  ar- 
u  Oeorge'i  um-  rives  at  the  ring.  So  that  the 
operation  is  often  both  severe 
and  troublesome.'  The  epigastric  artery  lies  close  to  the  iimer  margin  of  the 
ring  and  at  its  lower  border.  The  incision  into  the  neck  of  the  sac  shoold, 
therefore,  be  directed  upwards.  When  the  hernia  is  of  gradual  formation  and 
old  standing  the  neck  becomes  much  less  oblique  and  relatively  shorter,  so 
that  its  mouth  is  mors  easily  reached.  6nch  hemis,  also,  are  far  more  likely 
to  be  strangulated  external  to  the  sac,  and  to  he  susceptible  of  rehef  by  the 
extra- peritoneal  operation. 

Tbe  operation  for  bubonocele  is  of  the  same  nature  as  that  for  scrotal 
hernia.  In  both  an  incision  is  to  be  made  along  the  long  axis  of  tbe  tumour, 
which  is  most  conveniently  done  by  pinching  up  a  fold  of  skin  transversely 
and  transfixing  it,  the  incision  being  made  of  sufficient  length  to  give  easy 
access  to  the  neck  of  the  sac  at  the  internal  ring.  The  various  layers  of 
hicia  having  been  divided  successively  (on  a  director,  if  they  are  tense), 
the  surgeon  may  examine  for  any  bands  which  he  can  feel  constricting  th« 
tomoor  external  to  the  sac,  and  divide  them  by  passing  a  probe-pointed  bis- 
toury beneath  them.  If  the  hernia  is  still  irreducible  the  sac  must  be  opened 
and  the  neck  of  the  tumour  traced  up  into  the  peritoneal  cavity,  in  doing  which 
the  seat  of  strangulation  will  be  met  with.  In  a  voluminous  tumour,  with  a 
tight,  deep-seated  stricture,  much  care  is  needed  (especially  with  an  inexpe- 
rienced assistant)  to  keep  the  bowel  out  of  harm's  way  while  incising  the 

'  Soch  canstriclioiu  Bometimea  form  real  double  taca,  u  wonld  be  ths  case  id  Fig,  314, 
if  cb<  Mpt«  a  and  e  were  imperfect,  and  the  hernia  covered  bjr  tbe  eeptum  h,  sflar  paning 
tlmngh  them,  bad  become  enlarged, or  thawptaaand  e  had  contncted  w  that  the  gut  were 
KrtiigitlBt«l  at  both  pointa. 

uu 
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Stricture.  It  is  of  no  use  to  commence  the  redaction  of  the  bowel  until  the- 
stricture  has  been  so  thoroughly  divided  that  the  finger  passes  easily  into  the 
cavity  of  the  peritoneum,  and  it  is  of  course  necessary  to  have  the  bowel  and 
omentum  freed  from  any  entanglement  with  each  other,  and  to  ascertain  the 
absence  of  adhesions. 

Direct  inguinal  hernia  is  far  less  common  than  oblique.  It  does  not  occur 
congenitaUy,  in  the  male  sex  at  least.    The  bowel  protrudes  in  the  space 
denominated  the  triangle  of  Hesselbach,  which  is  bounded  externally  by  the 
epigastric  artery  and  internally  by  the  sheath  of  the  rectus  muscle,  Poupart*s 
ligament  forming  its  base.    Two  varieties  of  this  hernia  are  described  in  the 
anatomical  theatre  as  occurring  in  cases  where  the  obliterated  hyxx>ga8tric 
artery  divides  Hesselbach's  triangle  into  two  parts.     In  the  ordinary  state  of 
parts  it  seems  more  common  for  the  course  of  this  obhterated  vessel  to  corre- 
spond pretty  nearly  with  that  of  the  epigastric.    Its  projection  inwards  tlirows 
the  peritoneum  mto  two  fossae,  the  bottom  of  the  internal  fossa  being  at  the 
external  or  superficial  ring,  while  the  bottom  of  the  external  fossa  will  lie  at 
the  internal  or  deep  ring  when  the  course  of  the  hypogastric  and  epigastric 
vessels  correspond,  but  will  be  internal  to  the  deep  ring  when  the  obliterated 
artery  runs  across  the  triangle ;  and  in  the  latter  case  the  hernia  will  push 
before  it  the  walls  of  the  spermatic  canal,  and  pass  down  a  portion  of  that 
canal  before  reaching  the  superficial  ring.     This  causes  a  slight  difference  in 
the  coverings  of  these  two  forms  of  hernia.     The  common  form  of  direct 
hernia  is  covered  by  the  skin,  subcutaneous  tissue  or  superficial  fascia,  inter- 
columnar  fascia,  conjoined  tendon,  transversalis  forscia,  and  subperitoneal 
tissue,  while  the  less  usual  form  has  the  cremaster  muscle  or  fascia  in  place  of 
the  conjoined  tendon.     This  is  not  a  matter  of  any  consequence ;  in  fact,  it 
could  only  be  demonstrated  by  very  careful  dissection ;  what  is  of  more  sur- 
gical importance  is  to  remember  that  the  neok  of  the  sac  may  be  very  close  to 
the  epigastric  artery.    In  the  ordinary  form  the  epigastric  artery  is  at  such  a 
distance  as  to  be  quite  out  of  the  way  in  an  operation.    In  all  cases,  therefore, 
it  is  better  to  incise  the  neck  of  the  sac  directly  upwards.    Direct  inguinal 
hernia  passes  at  once  into  the  scrotum,  and  its  diagnosis  is  not  usually  a 
matter  of  any  difficulty.    The  neck  of  the  sac  is  more  superficial  than  in 
oblique  hernia,  and  the  operation  is  therefore  simpler,  but  is  the  same  in 
principle  and  in  most  of  its  details. 

Inguinal  hernia  occurs  also  in  females,  and  a  certain  amount  of  protrusion 
at  the  external  ring  and  into  the  top  of  the  labium  is  very  common  in  female 
infants — congenital  hernia — which  as  a  rule  gradually  disappears  without  any 
treatment,  but  if  unusually  large  requires  the  constant  application  of  a  trus^, 
just  as  congenital  hernia  does  in  the  male.  A  congenital  hydrocele  ( hydrocele 
of  the  round  ligament)  also  occurs  in  females,  and  may  be  mistaken  for  hernia, 
though  the  disease  is  a  rare  one.  In  infancy  I  am  not  aware  that  the  difficulty 
occurs,  but,  in  the  adult,  cases  have  been  recorded  in  which  an  operation  has 
been  necessary  in  order  to  settle  the  diagnosis.  The  tense  nature  of  the 
tumour,  the  want  of  impulse  on  coughing,  and  in  some  cases  its  translucencr, 
are  the  chief  diagnostic  marks ;  but  in  this,  as  in  aU  embarrassments  of 
diagnosis,  when  the  symptoms  are  sufficiently  urgent  to  justify  it,  an  ex- 
ploratory operation  should  be  early  performed.  The  inguinal  hernia  of  lat^r 
life  in  females  is  of  the  acquired  form  and  usually  direct.  No  8^)ecial  dirK- 
tions  are  necessary  for  the  operation  in  either  form. 

Femoral  hernia  occurs  more  commonly  in  the  female  than  in  the  male  sex. 
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althoogb  it  ie  b;  no  meaoa  rare  in  men.  Tbe  hernia  is  never  of  the  congenital  I 
form,  and  therefore  occutb  very  rarely  in  obildhood.  There  seems  no  doabt 
that  pregnancy  and  parturition  predispose  to  it.  The  neck  of  the  sac  is  at 
the  crural  ring,  which  is  tightly  constricted  at  its  inner  and  upper  part  by 
the  deep  crural  arch,  the  upper  comu  of  the  falciform  opening,  and  Gim- 
bemat'a  ligament.  The  preeeure  of  these  dense  unyielding  structures  often 
causes  very  acute  etrangulation,  in  which  circumstances  tbe  symptoms  are 
urgent  and  taxis  unsuc- 
cessful. The  neck  of  the  sac 
can  be  traced  below  Pou- 
part'e  ligament,  though 
its  fundus,  or  the  body  of 
the  tumour,  in  many  cases 
rises  up  into  the  abdomen, 
lying  open  that  ligament. 
The  coverings  of  a  femoral 
hernia  are  the  skin,  tbe 
subcutaneous  tissue  and 
superficial  fascia,  the  cri- 
briform &scia,  the  sheath 
of  tbe  vessels,  the  cruial 
septum,  and  the  subperi- 
toneal tissue.  The  crural 
ring,  or  the  mouth  of  tbe 
!,  has  on  its  outer  side  the 
1  femoral  vein,  and  tbe  ep- 
f  gastric  vessels  lie  a  httle 
*  above  it ;  but  it  has  usually  I 
no  important  vessels  at  its  ^ 
inner  and  upper  angle,  ■ 
where  tbe  incision  is  made  ^ 
to  relieve  strangulation.  " 
The  anastomosing  artery 
between  tbe  epigastric  and 
obturator  passes  around 
the  ring,  audits  size  varies 
considerably,  so  that  some- 
times &ee  bleeding  occurs 
in  this  incision,  and  in  ^t 
I  have  known  such  luemor- 
rbage  prove  fatal  in  a  case 
,  where,  tbe  vessels  being 
uniojected,  no  conspicuous 
hom  artery  could  be  detected  at 
.     _. .        _      ..    « iBtiot  (^-81,  the    poet-mortem   exami- 

womalous  origin  of  the  obturator  artery  the  trunk  of  this  vessel  may 
Btttiidy  encircle  tbe  ring,  so  as  to  be  in  danger  of  being  divided  at  the 
opoation.  This  is  not  ordinarily  the  case  even  when  the  obturator  comes 
cA  from  the  epigastric,  for  the  anomalous  artery  usually  takes  its  course 
towards  the  obturator  foramen  on  tbe  outer  side  of  the  sa«,  as  sliown  in 
Tig.  817,  and  is  quite  out  of  harm's  way.  I^ut  when,  as  in  Fig.  816,  the 
uuil 
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obtnrator  vessels  pass  around  the  neck  of  the  sac,  they  are  liable  to  be  wonnded 
in  dividing  the  stricture^  although  they  may  accidentally  escape.  In  the 
instance  from  which  that  figure  was  drawn  it  seemed  probable  that  the 
vein  was  wounded  at  the  time  of  the  operation,  but  the  artery  escaped,  though 
it  gave  way  afterwards.  There  was  considerable  venous  hsBmorrhage  at  the 
time  of  the  operation ;  but  this  was  suppressed  by  pressure.  A  good  deal  ot 
omentum  which  was  in  the  sac  was  left  in  the  wound.  Sloughing  attacked  the 
wound,  and  then  arterial  hsemorrhage  took  place,  the  source  of  which  could 
not  be  discovered.  It  recurred  two  or  three  times,  and  proved  fatal.  The 
vein  and  artery  were  both  found  open,  the  opening  in  the  artery  being  a 
minute  puncture,  into  which  a  bristle  could  just  be  passed.  As  it  is  impos- 
sible to  ascertain  the  existence  of  this  anomaly,  the  only  security  against 
injuring  the  vessels  is  to  make  the  incision  as  small  as  is  consistent  with  the 
easy  reduction  of  the  hernia.'  If  the  artery  has  been  wounded  the  surgeon 
may  possibly  succeed  in  securing  it,  either  by  seizing  its  mouth  and  tying 
it,  as  some  operators  have  claimed  to  have  done,  or  by  thrusting  a  curved 
needle  under  the  tissues  in  which  the  bleeding  vessel  lies  and  passing  a  liga- 
ture around  them,  needle  and  all,  as  in  one  of  the  forms  of  acupressure,  or 
possibly  by  the  method  of  *  uncipression '  recommended  by  Vanzetti  (see  p.  98). 
The  reader  will  find  in  vol.  xi.  of  the  Clinical  Society's  '  Transactions'  an 
interesting  paper  by  Mr.  Barker,  containing  the  history  of  a  case  of  his 
own  and  a  Hsumi  of  the  recorded  cases  of  this  accident,  with  a  discussion  on 
the  treatment.  Cases  of  spontaneous  recovery  after  a  supposed  wound  of  the 
obturator  artery  have  no  doubt  occurred.  Still  I  think  few  surgeons  would 
doubt  that  if  an  artery  of  considerable  size  has  been  wounded  in  this  situation, 
the  operator  ought  to  do  all  in  his  power  to  secure  it  in  some  way. 
DUgnona  Femoral  hernia  is  not  always  easy  of  diagnosis.     Enlarged  glands  some- 

bernia. '  times  lie  in  the  crural  canal  and  exactly  simulate  a  small  hernial  tumour, 
the  impulse  in  which  is  absent  or  obscure.  In  fact,  so  close  is  the  resem- 
blance that  exploratory  operations  are  frequently  performed.  And  a  small 
hernial  sac  may  be  found  lying  behind  an  enlarged  gland.  The  diagnosis  is 
best  made  by  the  greater  mobility  of  the  gland,  its  being  isolable  from  the 
underlying  parts,  its  having  no  impulse  when  separated  from  the  abdominal 
muscles,  and  its  owning  some  cause,  such  as  a  sore  in  the  lower  limb, 
buttock,  anus,  or  parts  of  generation. 

Varix  of  the  saphena  vein  has  been  mistaken  for  hernia,  but  is  distin- 
guishable by  the  fact  that  after  reduction  of  the  tumour — which  may  be 
accomplished  easily  in  the  recumbent  posture — pressure  on  the  ring,  idiich 
would  keep  the  hernia  back,  will  cause  the  varix  to  reappear. 

Psoas  abscess  has  been  mistaken  for  hernia,  and  has  often  a  very  per- 
ceptible impulse.  But  the  fulness  in  the  iliac  fossa  which  always  can  be 
detected  by  careful  examination  in  psoas  abscess  would  alone  be  sufficient  for 
diagnosis ;  besides,  a  strict  examination  will  show  that  the  region  of  the  crural 
ring  is  natural,  the  swelling  being  at  a  point  below  this  on  the  inside  of  the 
thigh,  and  being  also  perceptible  on  its  outer  side.  Some  very  rare  cases  of 
hernia,  however,  have  been  recorded  in  which  a  hernia  has  descended  on  the 
outside  of  the  femoral  artery. 

A  cyst  has  sometimes  been  found  to  lie  in  the  crural  ring,  which  must  be 
distinguished  from  hernia  by  the  same  signs  as  an  enlarged  gland. 

The  tumour  in  femoral  hernia  is  usually  small,  though  cases  are  met  with 

>  It  18  desirable  on  eyeiy  ground  to  make  the  incision  into  the  neek  of  the  »c  m  «mAU 
as  poflsible,  for  if  the  neok  of  the  sae  be  too  much  enlarged  it  is  verj  difficult  to  apply  a  inm 
aatisfaetorily. 
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in  which  it  is  of  large  size ;  it  generally  turns  upwards  after  reaching  the 
saphenooB  opening  and  requires  to  be  drawn  somewhat  downwards  before  the 
true  position  of  its  neok  is  seen.  Immediate  attention  should  be  given  to  it 
and  it  should  be  kept  rigidly  reduced,  since  its  strangulation  is  very  often 
irremediable  except  by  operation. 

The  operation  is  exactly  the  same  in  principle  as  that  for  inguinal  hernia, 
only  that  here  the  crural  ring  and  the  edge  of  Gimbemat's  ligament  are  the 
points  towards  which  the  surgeon  aims.  An  incision  is  made  over  the  long 
axis  of  the  tumour,  somewhat  internal  to  its  middle,  and  the  parts  are  divided 
ontil  the  sac  is  exposed.  Then  a  director  may  be  passed  under  Gimbemat's 
ligament  (or  any  other  constricting  tissue  that  can  be  felt),  as  recommended 
by  Mr.  Oay,^  and  the  extraperitoneal  operation  attempted.  If  this  does  not 
sacceed  the  sac  is  to  be  opened. 

The  only  other  form  of  hernia  which  is  of  very  common  occurrence  is  the  (Jmbllieal 
ombilical.  This  occurs  constantly  as  a  congenital  affection,  the  bowel  pro-  ^*™*- 
trading  through  the  unclosed  navel.  And  there  can  be  no  doubt,  from  the 
nhty  of  the  affection  in  the  adult  as  compared  with  its  extreme  frequency  in 
the  infiant,  that  this  congenital  umbilical  hernia  tends  to  spontaneous  cure. 
Nevertheless,  it  should  not  be  neglected,  especially  when  large.  The  bowel 
shoold  be  kept  reduced  by  means  of  a  well-fitting  pad  which  covers  the  whole 
ring,  and  which  is  kept  accurately  applied  to  the  belly  by  being  let  into  a 
Iiced  belt  with  indiarubber  sides.  If  this  apparatus  is  too  costly  some  ex* 
tempore  substitute  can  be  easUy  devised.  Careful  attention  for  a  few  months 
is  ahnost  sure  to  be  followed  by  the  disappearance  of  the  swelling. 

The  acquired  form  of  umbilical  hernia  is  generally  caused  by  the  distension 
rf  the  abdominal  parietes,  as  a  consequence  of  obesity,  repeated  pregnancy, 
or  both.  The  subjects  of  strangulation  in  this  form  of  hernia  are  often  &t 
^rly  women,  who  have  had  the  disease  for  a  long  time  and  neglected  it. 
The  ring  is  often  of  very  large  size,  the  sac  almost  always  contains  omentum, 
uid  frequently  large  intestine  as  well  as  small.  The  hernia  is  covered  only  by 
the  skin  and  expanded  linea  alba,  and  its  orifice  is  often  not  the  navel  itself, 
bat  some  weakened  part  of  the  neighbouring  linea  alba.  Often  in  this  hernia 
the  symptoms  which  are  described  as  strangulation  are  rather  those  of  obstruc* 
^ ;  and  constipation  with  vomiting  may  continue  for  several  days,  and  yet 
be  sa£ceptible  of  ultimate  relief  from  rest,  enemata,  and  the  administration  of 
calomel  and  opium.  The  hernia  is  very  probably  irreducible,  the  sac  being 
coated  internally  with  omentum  (for  in  this  hernia  the  '  omental  sac '  is  very 
<^<)Qunon),  and  the  symptoms  are  rather  due  to  the  entanglement  of  distended 
bowel  in  the  folds  of  this  omentum  than  to  strangulation  by  any  definite  band. 
The  obstruction  may  subside  on  the  subsidence  of  distension  ;  and  the  results 
rf  operations  on  these  irreducible  hemisB  containing  large  quantities  of 
omentum  are  so  unfavourable  that  it  is  prudent  to  avoid  them  if  possible. 
The  amount  of  pain  and  fever  (in  other  words,  the  acuteness  of  the  symp- 
^oiDs)  is  the  test  of  the  necessity  for  an  operation.  If  the  tumour  is  very 
|«we.  the  pulse  quick  and  irritable,  the  tongue  dry,  and  the  patient  complain- 
H  greaily  of  pain  in  the  tumour  and  the  belly,  the  operation  should  not  be 
^yed,  especially  if  the  vomit  be  inclining  to  the  faecal  character. 

The  tumour  is  to  be  freely  laid  open  in  the  vertical  direction,  the  contained 
bowel  and  omentum  unravelled,  and  the  finger  passed  beneath  the  ring  to 
W  for  the  point  of  stricture.  This  being  divided,  the  bowel  should  be  first 
'•dnced,  and  the  omentum  then  dealt  with  as  seems  advisable.    All  the 

>  See  Mr.  Gay's  work  on  *  Femoral  Hernia/ 
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precantioQB  which  are  taken  in  other  abdominal  operations  in  order  to  avoid 
pntreEaction  ehoald  be  adopted  also  in  that  for  mnbilioal  hernia ;  and  it  snenu 
advisable  to  sew  up  the  ring  with  oatgttt  Baturee  after  having  retained  th« 
hernia.' 

I  have  seen  a  case  in  which  the  symptoms  which  were  referred  to  ut  ma- 
bilical  hernia  tamed  oat  after  death  to  have  been  dne  to  atrangolatioD  of  the 
bowel  internal  to  the  peritoneum,  and  fairly  within  reach  of  the  operator. 
Bemembering  this  case,  and  that  ander  Mr.  Bryant's  care  cited  on  p.  6S6,  it 
woald  be  advisable,  if  no  strangalation  is  found  in  the  hernial  sao,  to  pass  the 
finger  into  the  peritoneal  cavity  in  order  to  ascertain  whether  ther«  ii  any 
internal  constriction. 

bMiSiu"'  ^^  '■^^  ^^^'  forms  of  hernia  the  obtarator,  thoagh  not  the  most  freqaent, 

is  that  which  presents  most  of  surgical  interest,  since  it  has  in  late  years  been 
made  the  subject  of  successful  diagnoBis  and  treatment.* 

Fig.  819,  from  a  case  which  occurred  at  St.  George's  Hospital  before  the 
successful  treatment  of  this  disease  was  known,  will  well  illustrate  its  nrnio 
features.  The  small  sac  (a)  of  the 
obturator  hernia  is  seen  lying  at  the 
upper  and  outer  part  of  the  thyroid 
foramen ,  almost  vertically  below  the 
femoral  ring,  and  there  is  a  small 
empty  hernial  sac  also  in  the  es- 
temaJ  inguinal  ring  (d).  Mr.  Bir- 
kett  has  collected  twenty-five  cases 
of  strangulated  obturator  hernia,* 
from  which  it  appears  that  this 
variety  of  hernia  when  strangulated 
may  be  distinguished  from  inguinal 
hernia  by  finding  the  inguinal  rings 
and  canals  empty,  and  from  femoral 
by  the  empty  condition  of  the  fe- 
moral ring,  by  the  fulness  of  the 
'  femoral  fossa '  (by  which  term  is 
intended  the  flat  sur&oe  of  the  na.  ii 
thigh,  just  below  Poapart's  liga-  ^ 
ment,  the  floor  of  which  is  formed 
by  the  pectineas  muscle),  by  the 
fact  that  the  femoral  vessels  lie  in 
front  of  the  tumour  instead  of  out- 
side it.  by  the  position  of  the  neck 
of  the  sac  if  perceptible  below  the 
ramus  of  the  pabes,  and  by  pain, 
which  is  often  present  in  the  coarse 
of  the  obturator  nerve.  But  the  diagnosis  is  often  very  difficult,  and  in 
many  of  the  recorded  oases  (as  in  that  here  figured)  other  forms  of  hooua 
■  SeeB«vertlin  in  ' Bt*<M  Midionle  de  la  Sniaa Somande,' Jao.  IS,  1S83,    Rnihtnfi  l^rt«, 

'  This  Terj  satiifactoiy  advance  in  opeiatiTi  larger;  was  doe,  not  to  ■  ho^ila]  tazftc. 
bul  to  tbe  Uu  Mr.  Obri  of  Paddington.—'  lfed.-Cbir.  Tnna.'  roL  uxiv. 

•  'SjBt.  of  Surg.'  3rd  ed.  ToL  ii.  p.  828. 

<  The  hcmin  unulty  rontaint  ■  portiOD  of  nnall  intotiDe.  A  flue  ii  rqiorted  i*  li» 
'Aoosli  Vdit.'  Feb.  1877,  b;  Dr.  Zcga,  in  which  the  bladdsr  pwtly  pratndol  Uiro^tk* 
obturator  foramen,  •  eonililion  which  ■eem*  to  hftre  been  knowD  or  BaspectAd  b;  aomeoftbc 
old  anatomista. 
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liATe  been  present  and  halve  complicated  the  case.  In  some  it  is  said  that 
no  tmnour  has  been  found,  and  such  cases  could  not  be  distinguished 
from  instances  of  internal  strangulation.  But  wheneyer  the  symptoms  of 
Btiangulation  are  present  with  no  tumour  in  the  situation  of  the  umbilical, 
inguinal,  or  femoral  hemia^  (or  if  such  hemise  though  present  are  completely 
reducible),  the  femoral  fossa  on  the  two  sides  should  be  carefully  examined 
both  by  palpation  and  sight,  and  if  any  fulness  on  one  side  be  observed  as 
«Qiapared  with  the  other,  it  will  be  justifiable  to  perform  an  exploratory  opera- 
tion«  for  which  there  is  still  more  encouragement  if  the  characteristic  pain  in 
the  course  of  the  nerve  is  present.  The  incision  should  be  made  as  for  femoral 
hernia,  but  should  be  extended  further  downwards,  so  as  to  have  a  very 
free  opening,  lying  to  the  inside  of  and  well  away  from  the  femoral  vessels. 
The  pectineus  muscle  being  exposed,  is  to  be  freely  divided  in  the  course  of 
the  skin-wound  and  the  sac  searched  for  and  opened.  It  may  be  even  neces- 
sary to  separate  or  to  divide  some  of  the  fibres  of  the  obturator  extemus 
muscle  before  the  sac  is  reached,  but  the  surgeon  should  not  desist  from  his 
search  until  the  obturator  foramen  is  clearly  exposed.  The  position  of  the  ves* 
sels  and  nerve  with  regard  to  the  sac  being  variable,  this  search  must  be  con- 
ducted carefully.  If  the  hernia  be  recognised  while  reducible  (and  Mr.  Kingdon 
has  made  the  diagnosis  no  less  than  five  times)  the  surgeon  must  explain  the 
nature  of  the  case  to  the  truss-maker,  and  must  see  that  the  pressure  acts  in 
the  right  spot,  and  is  directed  backwards  and  somewhat  upwards  below  the 
ramus  of  the  pubes. 

Hernia  occurs  also  at  any  part  of  the  belly  which  has  been  weakened  by  a  Ventral 
cut,  or  by  accidental  rupture  of  a  part  of  the  muscular  fibres,  or  an  abscess,  or  ^*"***- 
possibly  by  over-distension.  To  suchhemiae  the  name  of  *  ventral  '*  is  given. 
The  protrusions  which  follow  on  ovariotomy  or  ligature  of  the  iliac  arteries 
Are  familiar  examples.  Such  hernial  sacs  have  no  neck,  and  are  very  little 
liable  to  strangulation.  When  the  patient  stands  up  or  coughs  they  form 
large  bulging  tumours,  in  which  the  bowels  can  be  plainly  felt.  Reduction 
is  perfectly  easy,  and  the  wearing  of  an  appropriate  bandage,  so  as  to  keep 
the  hernia  completely  reduced,  is  all  that  is  necessary,  as  far  as  I  have  seen. 

Phrenic  or  diaphragmatic  hernia  occurs  as  a  congenital  defect,  a  portion  Phrenic 
cf  the  diaphragm,  usually  the  left  leaflet,  being  deficient,  whereby  the  pleural  ^*^•• 
and  peritoneal  cavities  communicate  quite  freely,  and  the  stomach,  the  trans- 
verse colon  with  its  omentum,  or  other  viscera,  are  allowed  to  pass  freely  into 
the  thorax.  It  is  surprising  that  this  extensive  malformation  should  produce 
no  definite  symptoms.  I  have  more  than  once  found  it  in  the  bodies  of  adult 
persons  who  died  from  other  causes  and  had  never  been  known  to  make  any 
complaint  connected  with  the  hernia. 

But  in  other  cases  the  diaphragm  has  been  ruptured  in  consequence  of 
severe  contusion,  or  has  been  lacerated  by  direct  wound.  When  phrenic 
hernia  occurs  after  injury  it  is  generally  a  consequence  of  the  fi*ee  rupture  of 
the  muscle  from  contusion,  which,  like  the  congenital  defect,  takes  place 
usually  on  the  left  side.  The  stomach  and  transverse  colon  are,  therefore,  the 
viscera  which  usually  protrude  in  this  form  also,  and  the  accident  may  pos- 
sibly be  diagnosed  by  the  greater  fulness  and  unnatural  resonance  of  that  side 
of  the  chest,  the  sickness,  and  the  symptoms  of  obstruction  which  foUow  it. 
As  the  accident  is  almost  inevitably  fatal,  either  from  pleurisy  or  from  strangu- 
lation, the  question  of  cutting  freely  into  the  abdomen  and  endeavouring  to 

*  Some  of  these  hemue  when  lying  between  the  CBrtilages  of  the  false  ril>8  and  the  narel 
Mit  eaUed  *  epigastric* 
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reduce  the  viscera  from  below  has  been  mooted ;  but  no  case  has  as  yet  occurred 
in  which  the  diagnosis  has  been  made  clearly  enough  to  justify  the  surgeon  in 
this  hazardous  attempt,  and  the  record  which  we  now  possess  of  cases  in  which 
the  patient  has  survived  for  a  considerable  length  of  time  would  still  further 
indispose  any  prudent  person  from  makmg  such  an  attempt.  Mr.  Le  Gros 
Clark  has  related  and  figured  a  most  interesting  case,  in  which  the  patient  lived 
more  than  two  years  after  an  accident  in  which  there  seemed  good  reason  to 
believe  that  the  diaphragm  had  been  lacerated,  and  in  whom  after  death  the 
usual  conditions  of  phrenic  hernia  no  doubt  existed.  The  only  ambigoitj 
about  this  case  is  the  remote  possibility  that  the  deficiency  of  the  diaphragm 
might  have  been  congenital.' 

The  other  rarer  forms  of  hernia  occur  chiefly  in  the  vagina  or  female  peri* 
n»um.  Vaginal  hernia  is  not,  I  think,  on  the  whole  so  rare  as  is  supposed. 
It  occurs  as  a  congenital  defect  or  as  a  consequence  of  stretching  of  the  vaginal 
walls  in  parturition.  The  diagnosis  is  generally  very  easy.  In  a  congenital 
case  I  ventured  upon  an  operation  to  close  the  ring,  which  appeared  successful.* 
In  the  adult  I  have  never  seen  any  inconvenience,  but  it  has  been  observed 
that  in  some  cases  the  urinary  bladder  protrudes — an  affection,  however,  which 
should  be  distinguished  from  hernia,  under  the  name  of  vaginal  cysioceU. 
The  intestinal  hernia  only  requires  support  by  an  appropriate  form  of  pessary. 
The  vaginal  cystocele  may  require  to  be  operated  on  by  removing  a  limited 
portion  of  the  vaginal  wall  and  sewing  up  the  edges  after  having  reduced  the 
prolapsed  bladder. 

In  perineeal  hernia  the  recto- vaginal  pouch  of  peritoneum  is  thrust  out  be- 
tween the  vagina  and  rectum,  forming  a  hernial  sac  with  small  intestine  in  it, 
and  I  have  seen  the  same  thing  occur  into  the  rectum  itself.  Cases  rarely 
occur  in  which  the  male  perineeum  is  similarly  pushed  out.  These  hemiie 
merely  require  reduction  and  proper  support. 

Of  a  similar  nature  are  the  pudendal  hernia,  in  which  the  neck  of  the 
sac  lies  between  the  ascending  ramus  of  the  ischium  and  the  vagina,  and  the 
sac  itself  protrudes  into  the  posterior  part  of  the  labium ;  the  ischiatic  hernia, 
where  the  gut  protrudes  beneath  the  glutsBus  ma^dmus  muscle  and  the  neck 
of  the  sac  lies  either  above  or  below  the  pyriformis  ;  and  the  lumbar  hernia, 
in  which  the  bowel  makes  its  way  between  the  quadratus  lumborum  and 
external  oblique  muscle. 

In  all  these  forms  of  hernia  the  main  point  is  their  diagnosis,  and  in  all 
such  swellings  around  the  female  parts  of  generation  this  is  a  matter  to  which 
much  care  should  be  given ;  but  space  fails  me  to  enumerate  the  exact  points 
of  distinction  between  such  hemise  and  the  abscesses,  cysts,  or  other  forma- 
tions which  may  be  met  with  in  each  region,  nor  is  it  perhaps  necessary.  A 
surgeon  who  is  well  acquainted  with  the  principles  of  diagnosis  and  pays 
proper  attention  to  his  patient  will  be  in  little  danger  of  mistaking  a  lumbar 
hernia  for  an  abscess  or  a  vaginal  hernia  for  a  cyst. 

As  to  treatment,  I  am  not  aware  that  any  of  these  forms  of  hernia  have 
required  kelotomy  ;  but  if  they  should,  the  operation  would  present  no  special 
difficulties,  except,  perhaps,  in  sciatic  hernia,  in  which  a  large  incision  would 
have  to  be  made,  and  care  taken  to  ascertain  if  possible  the  position  of  the 
gluteal  or  sciatic  vessels  in  relation  to  the  neck  of  the  sac.  Sir  A.  Cooper 
directs  that  in  such  a  contingency  the  incision  into  the  neck  of  the  sac  be 
made  directly  upwards. 

*  Lectures  on  the  '  Principles  of  Surgieal  Diagnosis,'  p,  25S. 

*  Holmes's  *  Surg.  Dis.  of  Children,'  2nd  ed.  p.  560. 
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DISEASES  OF  THE  RECTUM. 

Hjsmobrhoids,  or  piles,  are  divided  into  external  and  internal,  and  the  divi-  Hosmor- 
sion  is  a  useful  and  natural  one,  though  there  are  many  examples  of  piles  in  '^^^^ 
which  both  the  mucous  membrane  of  the  bowel  and  the  skin  external  to  the 
anus  form  a  part  of  the  covering  of  the  tumour,  and  which,  therefore,  are 
partly  external  and  partly  internal.    Both  kinds  of  piles  are  formed  of  en- 
larged vessels  surroimded  by  infiltrated  cellular  tissue.    External  piles  consist  Extemal 
internally  of  an  enlarged  vein  or  veins,  partly  occupied  by  clot,  and  externally  ^^^' 
of  skin  and  connective  tissue  more  or  less  thickened  and  inflamed.  They  owe 
their  origin  to  any  cause  which  determines  the  blood  to  the  part  or  prevents 
its  return.    Pregnancy,  obstruction  to  the  portal  circulation,  too  luxurious 
habits,  and  sedentary  employments  are  well-known  causes  of  external  piles, 
and  they  are  very  commonly  increased  by  any  accidental  attack  of  consti- 
pation*   These  external  piles  are  liable  to  inflammation,  when  they  become 
distended,  Hvid,  and  intensely  painful. 

In  cases  of  external  piles  there  are  generally  also  folds  of  loose  integument 
about  the  anus  in  which  no  enlarged  vessels  can  be  detected,  nor  does  the 
skin  or  cellular  tissue  appear  indurated. 

The  treatment  of  external  piles  consists  in  the  removal  or  paUiation  of  Treatment 

of  AXtAniAl 

their  cause  and  the  application  of  sedative  and  astringent  lotions  or  ointments,  ^^^ 
and  this  is  quite  sufficient  in  the  great  majority  of  cases.  When  habitual 
constipation  exists  it  must  be  relieved,  and  the  bowels  kept  rather  loose,  by 
some  mild  laxative,  for  purging  is  by  no  means  desirable.  The  confections 
have  obtained  an  extensive  reputation  for  this  purpose,  especially  the  Conf. 
Senns  6  Sulphure  and  the  Conf.  Fiperis  Nigri.  All  improper  habits,  whether 
of  diet,  exercise,  or  anything  else  that  can  promote  irritation  about  the  pelvic 
organs,  should  be  given  up,  and  the  patient  should  be  encouraged  to  take 
gentle  but  regular  exercise. 

When  the  piles  are  inflamed,  if  the  inflammation  is  mild,  leeching  is  often 
serviceable ;  if  severe,  the  tumour  should  be  cut  across  with  a  lancet,  and  the 
blood  squeezed  out  of  the  mouth  of  the  vein,  for  an  imperfect  clot  might  keep 
the  mouth  of  the  vessel  open  and  encourage  bleeding.  Also  when  old  piles 
have  become  much  indurated  and  are  liable  to  constant  attacks  of  irritation, 
it  is  better  to  snip  them  off,  and  along  with  them  to  remove  any  loose  folds 
of  skin.  But  in  doing  this  care  should  be  taken  not  to  cut  into  the  anus, 
so  as  to  impUcate  the  mucous  membrane  in  the  incision.  Negligence  in  this 
respect  has  been  followed  by  very  troublesome  contraction  of  the  orifice  of 
the  anus. 

Internal  hiemorrhoids  are  produced  by  causes  similar  to  those  of  the  ex-  Internal 
temal  variety,  but  they  constitute  a  far  more  formidable  malady.  They  ^'^' 
produce  bleeding,  which  in  the  worst  cases  is  constant,  though  greater  during 
defecation,  and  which  so  exhausts  the  patient  as  to  drain  him  of  all  strength 
and  colour  and  leave  him  waxy  in  complexion,  exhausted,  languid,  and 
unable  to  make  any  continuous  effort.  The  piles  may  also  cause  pain  and 
straining  in  defeecation  ;  and  if  the  tumours  are  large  they  may  protrude  even 
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when  the  bowels  are  not  acting,  and  sometimes  drag  the  whole  end  of  the 
gat  out  of  the  anus — ^prolapsus.  Thej  are  generally  situated  close  to  the 
anus,  and  often  are  partly  external  as  well — i.e.  part  of  them  is  covered  by 
skin — ^but  sometimes  they  are  seated  at  a  little  distance  up  the  bowel,  and 
hence  the  necessity  of  having  the  bowel  well  protruded  in  examinations  for 
piles.  This  is  accomplished  either  by  the  patient's  voluntary  efforts,  which 
are  quite  sufficient  in  cases  where  there  is  any  tendency  to  prolapsus,  with, 
perhaps,  a  little  assistance  by  gentle  traction  on  some  of  the  more  prominent 
tumours,  or  by  filling  the  bowel  with  a  large  quantity  of  warm  water,  so  as 
to  make  it  act  forcibly,  when  the  whole  will  be  protruded,  or  by  sitting  over 
warm  water.  The  structure  of  internal  piles  is  less  uniform  than  that  of 
the  external  variety.  Some  consist  chiefly  of  varicose  veins,  with  more  or 
less  condensed  cellular  tissue  ;  in  some  the  mucous  membrane  is  also  hyper- 
trophied  ;  while  in  others  the  hypertrophy  of  the  mucous  membrane  and  its 
capillaries  seems  to  constitute  the  bulk  if  not  the  whole  of  the  tumour ;  in 
others,  again,  there  are  large  arteries  intermingled  with  the  enlarged  veins 
or  capillaries  and  with  the  hypertrophied  mucous  membrane.  The  form 
also  of  these  tumours  varies  equally.  Some  of  them  are  sessile  and  bright 
red  like  a  strawberry,  while  others  are  pendulous  and  livid,  the  arterial 
vessels  or  enlarged  capillaries  predominating  in  the  former,  the  venous  in 
the  latter ;  while  in  piles  which  have  long  been  irritated  and  inflamed  the 
bulk  of  the  tumour  will  be  formed  of  condensed  eeUular  tissue,  there  will 
be  little  trace  of  vascularity  in  its  appearance,  and  its  consistence  will  be 
harder. 
Treatment  ^^®  treatment  of  internal  piles  must  vary  according  to  their  extent, 
of  internal  appearance,  and  form.  When  only  recent,  and  of  no  great  size,  they  may 
^  usually  be  relieved,  as  external  piles  may,  by  removing  or  palliating  their 

causes,  and  by  similar  treatment — ^i.e.  gentle  purgatives  or  laxatives — unload* 
ing  the  liver,  and  astringent  applications,  as  the  Ung.  Ga]l»  Co.,  to  the 
tumours  when  protruded,  or  astringent  injections  in  small  quantity  after  the 
bowels  have  acted*  The  patient  ought  to  be  instructed  always  to  return  the 
piles,  when  protruded,  by  gentle  pressure.  The  constriction  of  the  sphincter 
on  the  protruded  piles  produces  much  pain  and  congestion  in  the  tumours. 
Sometimes,  it  is  true,  this  proves  curative,  the  wh<^  tumour  slou^iing  as  if 
the  sphincter  acted  as  a  sort  of  natural  ligature*  but  this  is  too  rare  and 
too  uncertain  to  be  counted  on.  Far  more  commonly  the  congestion  in- 
creases the  bleeding  and  causes  painful  inflammation. 

In  cases  where  the  bleeding  is  considerable  or  the  other  symptoms  are 
urgent  some  steps  must  be  taken  to  remove  the  plea.  The  least  painful  and 
dangerous  is  the  application  of  strong  nitric  acid  to  the  whole  of  the  sur&ee* 
under  which  it  will  shrivel  up — possibly  the  superficial  part  of  the  mucous 
membrane  will  exfoliate— and  thus  a  cure  be  obtained.  No  doubt  for  thoee 
piles  which  are  of  the  sessile  and  capillary  variety  such  treatment  is  often 
very  efficacious,  at  least  for  the  time.  It  not  unfrequently  happens  that  the 
symptoms  recur,  but  in  that  case  the  treatment  can  be  repeated.  It  canaee 
usually  but  little  pain,  and  is  attended  with  no  danger ;  at  least  I  have  never 
seen  or  heard  of  any  harm  from  it.  But  it  is  not  likely  to  succeed  in  tumous 
of  lai^e  size,  and  in  those  which  are  pendulous  or  hardened  from  inflammation 
it  is  useless.  As  these  three  classes  form  the  majority  of  piles  which  reqfoire 
operation,  it  follows  that  the  treatment  by  nitric  acid  is  not  very  frequently 
serviceable. 

There  are  two  chief  plans  of  operating  for  pilesi,  viz.  with  the  ligature 
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«nd'with  the  clamp  and  cautery.  In  the  fonner  each  pile  is  drawn  out  in 
SQceession  with  the  forceps,  any  skin  which  is  covering  it  is  turned  off  the 
hiemorrhoidal  tumour  with  a  knife  or  scissors,  its  base  transfixed  with  a  stout 
double  silk  ligature  if  large,  or  encircled  in  a  ligature  if  smaller,  and  the  ligature 
tied  as  tightly  as  possible  and  cut  short.  Some  surgeons  puncture  the  pile, 
or  cut  away  its  superficial  part,  but  this  is  unnecessary.  When  all  the 
pQes  have  thus  been  tied  the  mass  is  returned  into  the  bowel.  In  opera- 
ting with  the  cautery  each  pile  is,  as  before,  successively  drawn  out  and 
then  a  clamp  is  applied  to  its  base.  The  clamp  should  have  its  lower 
saibcB  coated  with  ivory,  so  that  the  heat  applied  to  its  upper  part  may 
not  bum  the  skin.  If  the  pile  is  only  small  its  whole  tissue  may  be  seared 
down  nearly  to  the  level  of  the  clamp  by  the  cautery,  or  this  may  be  done 
without  any  clamp ;  but  it  is  generally  necessary  to  cut  off  the  pile  a  short 
distance  above  the  clamp,  and  then  sear  the  base  of  it  till  a  thick  eschar  is 
formed.  Mr.  Bryant  says  that  for  this  purpose  the  galvanic  is  better  than 
the  actual  cautery,  as  forming  a  thicker  eschar.  It  has  the  advantage  that 
the  supply  of  heat  is  continuous,  and  the  disadvantage  that  the  sur£Eu;e  of 
the  cautery  is  not  so  large.  A  heat  a  little  below  white  heat  is  safest, 
because  it  chars  the  tissues  more  slowly — if  burnt  too  rapidly  the  eschar 
may  stick  to  the  cautery  and  be  pulled  away,  causing  bleeding.    When  the 


Fio.  tsa    Mr.  H.  Smttht  clamp  for  pUai. 

surgeon  thinks  the  parts  sufSciently  seared  he  cautiously  relaxes  the  screw 
of  the  clamp,  and  if  any  point  still  bleeds  repeats  the  cauterisation.  When 
all  is  safe  and  every  pile  has  been  treated  in  this  manner  the  whole  is  returned 
into  the  bowel  with  all  possible  gentleness. 

An  anesthetic  may  be  given  in  any  operation  for  piles,  but  it  makes  the 
proceeding  a  little  more  difScult,  as  the  piles  are  rather  liable  to  slip  up  while 
the  patient  is  becoming  unconscious.  However,  filling  the  bowel  with  water 
or  gentle  traction  will  bring  them  down,  and  few  patients  have  the  resolution 
to  submit  to  the  actual  cautery  without  it,  though  in  reality  the  operation 
does  not  seem  very  painful. 

The  operation  by  the  cautery  is  the  more  recent  of  these  two  plans,  and 
is  the  one  now  in  greater  use,*  and  it  has  some  incontestable  advantages  over 
the  ligature — the  recovery  is  more  rapid,  there  is  less  need  of  confinement  to 
bed,  and  it  is  less  painful  than  the  ligature.  Against  these  advantages  is  to 
be  set  the  risk  of  secondary  haemorrhage — which,  however,  is  not  very  great 
— and  the  somewhat  terrifying  nature  of  the  proceeding,  if  from  any  cause 
aniestheticB  are  not  used.  As  to  danger,  though  very  confident  opinions  were 
expressed  of  the  greater  safety  of  the  cautery,  further  experience  has  shown 
their  incorrectness.    Pysemia  follows  operations  for  piles,  in  consequence  of 

*  Perh&ps  this  is  true  rather  of  hospital  than  private  practice.  Mr.  Corling,  in  the  lact 
edition  of  his  work  on  'Diseases  of  the  Rectum,*  1876,  p.  64,  says,  'I  continue  to  give  the 
jyreference  to  the  ligature,  as  more  conreoient  -to  the  surgeon  and  leas  alarming  to  the  patient.' 
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inflammation  of  the  divided  veins.  This  is  very  rare  in  any  form  of  operation^ 
bat  seems  to  occur  quite  as  often  after  the  cautery  as  the  ligature.    Tetanus 
has  been  known  to  occur  after  ligature,  but  it  is  a  very  rare  event  indeed. 
Bioodiesji  I  have  lately  seen  oases  treated  by  my  colleague,  Mr.  Pollock,  and  hav6 

f(?pUee.  treated  a  few  myself,  with  success  by  simply  crushing  the  base  of  the  pile 
with  a  clamp  somewhat  similar  to  that  figured  on  p.  667 ;  by  which  the 
whole  base  is  equally  and  severely  contused,  after  which  the  pile  will  often 
wither  away.  Or  the  surface  of  the  pile  may  be  seared  with  the  actual 
cautery,  at  the  same  time  as  its  base  is  clamped.  The  advantage  of  such 
operations  is  that  as  no  wounded  surface  is  exposed,  there  is  no  risk  of 
phlebitis  or  pyasmia,  for  which  reason  they  are  chiefly  to  be  recommended 
in  patients  of  broken  constitution  or  those  labouring  under  known  visceral 
disease,  when  it  is  judged  expedient  to  operate  on  such  patients ;  but  as  they 
are  at  the  best  uncertain  of  success,  is  seems  better  to  resort  to  more  radical 
measures  at  once  when  there  is  not  the  same  reason  for  regarding  the  issue  of 
the  case  with  apprehension.  Mr.  Beeves  has  described  in  the  '  Lancet,'  vol.  i. 
*  1877,  p.  229,  a  method  of  treating  internal  piles  by  which  he  believes  the  cure 
is  more  rapid,  more  permanent,  and  more  safe  than  by  any  other  operation. 
The  piles  being  well  protruded  are  punctured  with  a  sharp  point  attached  to 
Paquelin*s  Gas-cautery  raised  to  a  dull  red  heat.  The  cautery  is  then  rotated 
and  gently  withdrawn  so  as  not  to  cause  bleeding.  According  to  the  size  of 
the  pile  one  puncture,  two,  or  three  may  be  required.  After  all  the  piles  have 
been  thus  treated,  they  are  returned  and  a  half-grain  morphia  suppository 
introduced.  The  bowels  are  kept  confined  for  about  four  days,  and  then  an 
injection  is  given.  The  cure,  according  to  Mr.  Beeves,  is  usually  complete 
in  a  week,  and  ample  experience  has  convinced  him  that  relapse  seldom  or 
never  occurs. 

The  old  plan  of  excising  the  hasmorrhoidal  tumours  has  recently  been  re- 
introduced by  Mr.  Whitehead  of  Manchester.'  He  distends  the  sphincter 
forcibly,  so  as  to  suspend  its  action,  in  order  to  obviate  any  danger  from  second- 
ary haemorrhage,  dissects  the  piles  from  the  mucous  membrane  around  until 
they  are  attached  only  by  their  stalks  (in  doing  which  it  is  very  desirable  U> 
leave  longitudinal  strips  of  mucous  membrane  continuous  with  the  skin),  and 
then  cats  off  the  pile,  commanding  the  hasmorrhage  by  torsion.  Mr.  White- 
head's cases  appear  to  have  been  successful  ;  but  the  proceeding  seems  more  dan- 
gerous than  the  ligature,  and  I  do  not  see  in  what  respect  it  is  superior  to  it. 

Prolapsus  By  prolapsus  ani  is  meant  the  inversion  of  the  lower  part  of  the  bowel» 

"'*^'  and  its  protrusion  in  the  form  of  a  ring  of  red  tumid  membrane.    In  slighter 

cases  this  ring  consists  of  the  mucous  membrane  only,  but  in  the  more  formi- 
dable examples  the  whole  bowel  protrudes,  and  sometimes  for  several  inches. 
Its  causes  are  constitutional  and  local.  Thus,  in  cachectic  children  with 
relaxed  fibre  any  intestinal  irritation,  such  as  worms,  will  produce  prolapeus» 
and  in  the  healthiest  persons,  whether  children  or  adults,  prolapsus  may  be 
caused  by  any  cause  of  straining,  as  stone,  stricture,  or  enlarged  prostate. 
Mr.  H.  Smith  also  says,  with  indisputable  truth,  that '  the  pernicious  plan  of 
frequently  using  copious  enemata  is  very  constantly  productive  of  the  disorder.* 
The  first  thing,  then,  is  to  ascertain  the  cause,  and  if  this  can  be  removed 
the  prolapsus,  if  moderate,  will  soon  disappear  with  a  little  attention.  When 
the  general  health  is  at  fault  the  appropriate  treatment  must  be  employed. 
In  childhood  ferruginous  tonics  are  commonly  needed,  and  if  the  complaint 

>  '  Brit  MfMi.  Journ.'  F«b.  4,  18S2. 
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depends  on  the  Irritation  of  wonns  this  most  be  remedied.  In  this  way  mast 
cases  of  prolapsos  will  be  cored  if  the  protmded  bowel  be  always  at  once  care- 
follj  reduced  (which  is  generally  easily  done  by  pressing  it  gently  np  with 
the  flat  of  the  hand)  and  snpported  by  a  X-bandage.  If  very  large  the  pro- 
traded  mncons  membrane  is  to  be  pencilled  over  with  nitrate  of  silver  in  stick 
or  smeared  with  nitric  acid.  For  the  cases  which  resist  such  measures  (which 
will  be  very  few,  and  chiefly  inveterate  cases  in  the  adult)  an  operation  similar 
to  that  for  piles  must  be  performed,  portions  of  the  inverted  gut  being  tied 
at  opposite  parts  of  the  circomference  of  the  bowel,  so  that  the  resulting 
eicatiisation  may  keep  the  gnt  in ;  or,  if  the  anus  be  very  much  stretched, 
Innated  pieces  of  the  skin  and  bowel  may  be  removed  with  the  scissors,  and 
the  edges  of  each  wound  stitched  together ;  or  similar  portions  of  the  skin  and 
bowel  may  be  clamped,  cut  off,  and  seared,  just  as  in  the  operation  for  piles. 
And  in  &ct  the  combination  of  prolapsus  with  piles  is  very  common,  as  stated 
above. 

A  fistula  in  ano  is  a  channel  or  sinus  leading  by  the  side  of  the  rectum,  and  FiatuU  in 
having  usually  two  openings  (complete  fistula),  the  upper  one  in  the  bowel,  ""*'' 
and  the  lower  on  the  skin.  The  upper  opening  is  generally  very  near  the  anus, 
and  the  lower  is  also  generally  not  far  &om  the  margin  of  the  orifice,  bo  that 
the  fistula  is  usually  of  no  great  length.  But  many  exceptions  occur  in  both 
respects.  Thesinos  may  open  a  long  way  up  the  gut,  and  the  external  orifice 
may  be  a  very  long  way  from  the 
anus;  and  again  there  are  fistulie 
which  pursne  a  curved  course, 
coasting  round  the  bowel  as  they 
pass  apwards,  so  that  the  opening 
in  the  gat  is  on  the  opposite  side 
from  that  on  the  skin  ('  horse-shoe 
fistuUe  '),  or  a  single  opening  m 
the  bowel  may  communicate  with 
two  or  more  orifices  on  the  skin 
CY-Bhaped  fistula').  Inattention 
to  these  peculiarities  may  canse  a 
snrgeon  to  overlook  the  internal 
orifice  in  cases  of  complete  fistula. 
Bnt  there  is  no  doubt  that  incom- 
plete fistuhe  also  exist,  and  that  of 
two    kinds — blind  external   fistula 

(Fig.   821),   in  which  there   is  a 

tinabow-uitiiiiw^of  ainus  leading  up  along  the  bowel, 
n<n  ■ppeuucc  of  being  th*  origiui  nMce  ot  tma  bat  no  mtemal  openmg ;  and  blind 

(ni^isof  both)of  tb*  flitolB,  but  !•  mw  •ouBdl)    .    ,  1    1.   .    i  i  n 

hnitdJ-MuHnm  at  St,  osana'i  Uomtui,  Bor.  u.  mtemal  fistula,  where  there  is  an 
^'^**-  opening  in  the  bowel,  leading  down 

into  the  cellular  tissue,  bat  no  orifice  in  the  skin. 

Fistula  originates  in  two  ways,  viz.  either  as  an  ulcerated  opening  in 
the  wall  of  the  bowel,  the  matter  from  which  makes  its  way  down  along 
the  gnt  to  open  extem^y,  or  as  an  abacesa  in  the  cellular  tissue  which 
bursts  at  one  end  into  the  bowel  and  at  the  other  through  the  skin.  It  is 
obvious  that  either  of  these  actions  may  be  so  modified  as  to  give  rise  to 
incomplete  fistula.  Thus,  if  the  matter  from  the  ulcerated  opening  in  the 
bowel  does  not  make  its  way  throngh  the  skin,  bat  after  gravitating  or 
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'  pocketing '  down  towards  the  anns  continnes  to  discharge'  into  the  bowel, 
we  have  the  incomplete  internal  fistula.  If  the  abscess  outside  the  bowel 
makes  its  way  through  the  skin,  but  does  not  burst  into  the  gut,  or  if  in  a 
complete  fistula  the  internal  opening  should  close  (as  in  Fig.  821),  we  have 
the  blind  external  fistula. 

The  causes  of  the  ulceration  of  the  bowel  which  leads  to  fistula  are  not 
always  easy  to  trace.  It  is  customary  to  speak  of  foreign  bodies  such  as 
a  fishbone,  passing  through  the  whole  intestinal  tract,  and  then  irritating 
or  lacerating  the  rectum,  being  detained  there  by  the  sphincter,  and  cer- 
tainly I  once  saw  a  case  in  which  a  fishbone  was  found  in  a  fistula,  but  such 
cases  are  mere  curiosities.  It  is  quite  possible,  however,  that  either  foreign 
bodies  or  hardened  fsBces  may  irritate  this  or  any  other  part  of  the  mucous 
membrane  and  cause  ulceration,  and  of  course  this  part  would  be  far  more 
exposed  to  such  irritation  than  any  other.  In  many  cases  the  ulceration 
seems  to  be  due  to  the  strumous  cachexia,  and  fistula  is  a  well-known  oom> 
plication  of  phthisis. 

The  frequent  connection  between  abscess  near  the  anus  and  fistula  renders 
the  surgeon  always  anxious  to  open  such  abscesses  early  and  very  freely,  in 
order  to  avoid  any  denudation  of  the  wall  of  the  gut  and  consequent  perfo- 
ration. The  abscess  is  to  be  punctured,  a  director  passed  into  the  puncture, 
and  the  whole  cavity  laid  open  as  £a.r  as  its  extremity  on  either  side.  If  this 
is  early  done  fistula  hardly  ever  follows. 

In  examining  a  case  of  fistula  the  first  care  of  the  surgeon  is  to  ascertain 
the  condition  of  the  patient's  health,  and  more  especially  whether  or  no  there 
are  any  clear  symptoms  of  phthisis.  If  the  patient  be  undoubtedly  phthisical 
it  is  often  better  not  to  operate,  for  the  operation  is  frequently  unsuccessful, 
the  wound  continuing  unhealed  up  to  the  time  of  the  patient's  death ;  and 
the  division  of  the  fistula  sometimes  appears  to  aggravate  the  internal  mis- 
chief, possibly  by  the  irritation  and  discharge  which  it  causes.  But  these 
objections  apply  chiefly  to  advanced  stages  of  phthisis.  If  the  disease  in  the 
lungs  is  in  an  early  stage,  and  the  patient  is  much  annoyed  by  the  consequences 
of  the  fistula,  it  is  better  to  operate. 

It  must  not  be  forgotten  that  every  fistulous  opening  near  the  anus  is  not 
necessarily  a  fistula  in  ano,  i.e.  a  sinus  originating  in  or  leading  to  the  rectum. 
I  have  seen  a  labial  abscess  from  gonorrhoea,  contracted  to  a  sinus,  mistaken 
for  a  fistula  in  ano,  and  fistulous  channels  in  connection  with  disease  of  the 
pelvis  not  very  uncommonly  open  near  the  anus.  Another  very  important 
caution  as  to  the  diagnosis  of  fistula  is  not  to  confound  with  simple  fistube 
those  fistulous  openings  which  form  in  connection  with  stricture  of  the  bowel. 
Such  cases  are  not  rare,  and  they  are  overlooked  sometimes  by  people  who 
ought  to  know  better.  When  the  stricture  is  simple  nothing  is  required  for 
the  cure  of  the  fistula  but  the  dilatation  of  the  stricture,  just  as  in  petinssal 
fistula.  When  the  stricture  is  cancerous  no  local  treatment  can  do  any  good. 
In  either  case  the  incision  of  the  fistula  is  a  great  mistake.  Carefrd  exami- 
nation  of  the  higher  part  of  the  bowel  is,  therefore,  necessary  in  any  case  of 
fistula  whose  course  is  obscure,  and  particularly  in  those  whidi  are  multiple 
and  surrounded  by  a  good  deal  of  indurated  tissue,  as  the  fistuls  in  connee* 
tion  with  stricture  usually  are. 

The  operation  for  fistula  is  one  of  the  simplest  possible.  It  consists 
merely  in  passing  a  director  through  the  fistula  and  laying  its  whole  tmck 
open.  But  it  is  often  very  difficult  to  find  the  internal  opening,  from  the 
sinuous  direction  of  the  fistula,  or  from  the  small  size  of  the  opening  into  the 
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tKtvel  compared  with  the  exteot  of  the  ftbsoesB ;  for  the  abscesB  often  stretches 
to  a  great  distance  up  the  gut,  while  the  internal  orifice  ia  close  above  the 
sphinctM.  Often  the  eui^eon  maj  feel  the  orifice  as  a  small  pimple  on  the 
wall  of  the  bowel,  and  if  this  be  on  the  opposite  side  of  the  gut  from  the  ex- 
ternal opening,  he  will  disoover  it  by  laying  open  the  snperficial  part  of  the 
sinas  under  chloroform  and  tracing  it  carefdll;  step  bysteparonnd  the  bowel. 
Bnt  no  doubt  in  some  cases  (Fig.  921)  there  is  no  intem&l  opening,  and  then 
the  snrgeou  must  make  one  by  poshing  the  director  through  the  wall  of  the 
bowel  where  it  feels  most  thinned  and  exposed.  Such  operations,  however, 
ure  unsatis&ctory.  If  the  internal  opening  has  been  overlooked  the  fietula 
will  Horely  reproduce  itself. 

If  there  be  no  external  opening  the  internal  orifice  can  uanally  be  seen  or 
UAt,  and  a  bent  probe  can  be  hooked  in  it,  so  that  its  point  projects  under  the 
skin.  This  is  then  cut  down  upon,  and  so  the  fistula  is  rendered  complete 
and  at  once  laid  open. 

There  is  no  necessity  for  any  elaborate  dressing  after  the  operation .  It  is 
well,  I  think,  to  put  a  piece  of  oiled  lint  into  the  wonnd,  and  keep  it  there 
twenty-foor  or  forty-eight  hours,  so  as  to  alvoid  Uie  af^tutination  of  the  super* 
fioial  part  of  the  wound ;  and  afterwards  to  pass  a  probe  or  director  down  to 
the  bottom  of  it,  to  ensure  its  filling  up  regularly ;  and  it  ia  a  comfort  for 
the  patient  if  he  can  be  spared  any  action  of  the  bowels  for  a  few  days. 

The  other  methods  which  have  been  used  for  the  core  of  fistula  are  the 
elastic  ligature,  the  electric  cautery,  and  the  ^raseur.  They  are  much 
inferior  to  the  ontting  operation, 
bnt  cme  or  other  may  be  used  on 
patients  who  will  not  submit  to  the 
knife,  and  I  should  think  the  best 
would  be  the  elastic  ligature,  but  I 
have  no  experience  ctf  it.' 

The  cause  of  the  persistence  of 

fistula  is  doubtless  the  action  of  the 

sphincter    ani,    which    constantly 

presses    upon    the    walls    of    the 

abscess  and  disturbs  any  attempt  at 

,  union.     Yet  spontaneous  cure,  in 

long  periods  of  time,    is   not    nn- 

Sir  Prescott  Hewett  men- 

"hu  tioned  a    short  time   ago   at   St. 

■iwr  George's  Hospital  two  as  occurring 

MT»  under  his  own  observation ;  but  the 

"^^  event  is  too  rare  and  the  length  of 

time  required  too  long  to  afford  any 

valid  argument  against  the  odvis- 

lar  it. 
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-_  |HHd  tlmngh  tb* 
ito*n*  htf  baeo  muOTvd 
!  th8  extcTBid  iphlnoter,    Imnwn. 


L  Tha  pniiumlkHmll  UloMTkUs  I 


ftCoivd,  tlie  qiblDottr  Li 


It  campUUlT 
aitlDg  liU  tlu 

i,Ber.  b. 


tL  Qtoiat't  Hnpiul  HuHum, 

ability  of  operating  whenever  the  general  health  will 

'  I  would  rater  the  rsader  to  a lUfetUiion  U  the  Clioical  Soeietj,  reported  in  tbe  'Lftncet, 
Jnae  S,  1S75,  on  an  int«reetiDg  caM  under  Ur.  Manndcr'B  caj«  of  double  flatnla  in  the  usw 
lutient.  OnewBfl  trasted  b;  incuion,  the  otbervitb  Che  elaAic  ligature.  The  reanlt  shored 
the  great  superiority  of  the  cutting  op«nttioD,  for  the  vound  made  with  tbe  knife  united 
Undlj  and  with  little  pnin,  while  that  produced  by  the  elaetie  ligature  was  left  with  calloiu 
pNBbenledgei,and  did  not  unite  till  five  weeks  after  the  other  wai  healed.  All  Chn  nui^eons 
*tu>  toolc  fort  in  tho  delial«  appeared  to  be  uuanimoui  in  condemning  the  trtatmeot  by  the 
claMie  ligature  ■>  a  method  for  geneial  u*e,while  admitting  that  it  might  be  indicated  under 
kl  arcumstancce,  chiefly  when  tho  opening  ia  rery  high  and  the  surgeon  hu  reawn 
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Ulcer  or 
fiasure  of 
the  anuff. 


Pruritus 
ani. 


Fissure,  or,  as  it  is  perhaps  better  called,  ulcer  of  the  anus,  is  a  very 
painful  and  distressing  complaint,  which,  however,  is  usually  reUeved  im- 
mediately  by  very  simple  treatment.  It  forms  a  Uttle  crack  on  the  edge 
of  the  bowel,  hardly  implicating  the  whole  thickness  of  the  skin,  extend- 
ing, perhaps,  a  certain  distance  up  the  gut—say  half  an  inch— and  situated 
in  the  great  majority  of  instances  towards  the  coccyx.  An  external  pile  very 
often  forms  by  the  side  of  the  fissure,  or  possibly  the  fissure  forms  at  the 
base  of  the  pile.  The  fissure  is  the  seat  of  great  pain,  especially  when  the 
bowels  act,  and  this  pain  frequently  lasts  for  a  long  while  after  defaecation, 
and  is  often  so  severe  that  the  dread  of  it  causes  the  patient  to  avoid  empty- 
ing the  gut  as  long  as  possible,  so  that  sometimes  a  very  deleterious  habit  of 
enforced  constipation  is  set  up,  which  greatly  impairs  the  digestive  fonctions. 
The  obstacle  to  the  healing  of  this  ulcer  lies  obviously  in  the  connection  of 
the  ulcerated  skin  with  the  sphincter  ani.  The  cause  of  the  fissure  is  not 
always  apparent.  It  is  more  common  in  women  than  men,  and  may  be  pro- 
duced by  the  irritation  of  discharges.  Cracks  form  on  the  anus  from 
gonorrhceal  and  syphilitic  discharges,  but  are  generally  more  superficial  and 
more  easily  cured  than  the  proper  '  fissure  of  the  anus.' 

Some  of  the  milder  cases  of  fissure  are  amenable  to  treatment  by  clean- 
liness, attention  to  the  state  of  the  bowels,  so  that  the  fseces  are  never  hard 
nor  the  action  costive,  and  some  stimulating  application,  of  which  the  stick- 
caustic  is  the  best.  But  the  operation  which  cures  the  disease  is  so  simple 
and  affords  so  much  immediate  relief  that  it  is  seldom  worth  while  to  spend 
time  on  any  other  local  treatment.  It  consists  simply  in  exposing  the  whole 
extent  of  the  ulcer  with  a  speculum,  and  then  making  an  incision  through  its 
whole  length  and  depth  with  a  stout  straight  probe-pointed  bistoury.  This 
incision  should  be  made  carefully,  so  as  to  reach  the  healthy  tissue  through- 
out its  whole  extent.  This  is  usually  quite  sufficient.  If  it  fiEuls,  the  division 
of  the  entire  sphincter  (including,  of  course,  the  ulcer  in  the  cut)  may  be 
necessary.  If  there  is  any  growth  (pile  or  polypus)  near  the  fissure,  it  will 
of  course  be  removed  at  the  same  time. 

Pruritus  ani  is  often  a  troublesome  affection,  and  in  some  cases  is  so  dis- 
tressing and  uncontrollable  that,  as  is  the  case  with  pruritus  vulvae,  it  almost 
obliges  the  sufferer  to  renounce  society.  Usually,  however,  it  is  symptomatic 
of  some  disorder  of  the  digestive  or  sexual  organs,  and  if  taken  in  time  is  per- 
fectly manageable.  Careful  attention  to  the  state  of  the  bowels,  the  expulsion 
of  worms,  and  the  careful  regulation  of  the  diet,  are  the  first  requisites.  It 
seems  to  me  often  to  depend  on  the  too  free  use  of  stimulants.  The  local  treat- 
ment consists  of  astringent  and  sedative  lotions,  with  scrupulous  cleanlin< 
and  perhaps  a  narcotic  at  bedtime,  when  the  itching  is  apt  to  be  severe, 
fol  examination,  however,  is  necessary  to  ascertain  the  absence  of  fissure  of  the 
anus  or  condylomata,  of  which  pruritus  is  sometimes  only  a  symptom.  The 
disease  is  often  attended  with  small  excoriations,  hardly  deserving  the  name  of 
fissures,  around  the  anus,  and  the  itching  will  disappear  when  these  are  brou^t 
to  heal,  which  is  usuaUy  effected  by  touching  them  with  nitrate  of  silver 
and  applying  nitrate  of  silver  in  solution. 

Mr.  H.  Smith  recommends  in  these  cases  glycerine  ointment— a  drachm  of 

to  fear  the  effect  which  the  neoeaaary  diviaion  of  aomewhat  large  vesaela  may  hare  on  hia 
patient.  The  ligature  haa  been  applied  by  Mr.  Beevea  for  the  cure  of  fistula  in  ano  in  a  nnr 
iray.  Haring  paaaed  a  stout  twine  up  the  fistula  into  the  bowel  he  tics  it  tight  tiU  the  tiaaoa 
induded  in  the  knot  gives  way,  then  a  fresh  portion  is  tied,  and  so  on.  The  plan  auwua  in* 
tended  to  obviate  any  danger  of  hsmorrhage  and  alao  to  humour  the  prejndica  ot  patiaota 
who  wiU  not  submit  to  be  'cut.' — 'Med.  Times  and  Oai.*  June  16,  1878. 
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glycerine  to  an  ounce  of  lard — or  an  ointment  composed  of  calomel  of  the 
same  strength  ( 3i :  ^i).  The  black  os  yellow  wash  is  also  sometimes  useful,  and 
the  daily  passage  of  a  bougie  will  sometimes  render  the  anus  less  irritable. 

Polypus  of  the  rectum  is  a  disease  which,  though  not  confined  to  childliood,  Polypus 
is  most  common  at  that  period  of  life.  Two  forms  of  it  are  described — the  J^^m. 
vascular  and  the  fibrous — but  the  difference  is  one  rather  of  degree  of  vascu- 
larity than  of  kind,  both  being  formed  of  fibrous  tissue  with  vessels  intermixed.^ 
The  earlier  the  c^e  is  the  more  vascular  as  a  rule  will  be  the  polypus.  These 
polypi  are  often  attached  by  long  stalks  to  the  bowel,  so  that  when  they  fioat 
up  into  the  gut  they  are  imperceptible  and  cause  no  symptoms,  but  when  they 
are  carried  down  they  are  grasped  by  the  sphincter,  and  this  causes  pain  and 
bleeding.  If  a  child  suffers  from  occasional  bleeding  from  the  bowel  it  is 
usually  from  this  cause.  Piles  are  very  rare  in  childhood.  The  polypus,  how- 
ever, may  easily  escape  detection,  especially  if  the  bowels  have  not  acted 
recently.  The  surest  way  to  detect  it  is  to  make  the  bowels  act  by  an  enema, 
when  it  will  probably  present  as  a  small  red  projection  at  the  anus,  or  can  be 
felt  and  drawn  down  by  sweeping  the  finger  round  the  bowel.  Sometimes  the 
surgeon,  in  so  doing,  breaks  it  off  and  cures  the  disease,  otherwise  it  is  neces- 
sary to  remove  it.  There  is  little  or  no  danger  in  the  less  vascular  specimens 
in  twisting  it  off  with  a  pair  of  forceps ;  but  it  is,  of  course,  safer  to  tie  the 
base  and  cut  it  off  close  to  the  hgature ;  and  as  this  gives  little  if  any  pain  it 
is  the  course  generally  adopted. 

Villous  disease  of  the  rectum  is  a  rare  form  of  tumour,  of  which,  however.  Villous 
I  once  saw  a  very  striking  instance,'  in  which-  the  tumour  used  to  grow  to  °*°'*"* 
such  an  extent  as  to  produce  some  obstruction,  from  which  the  patient  was 
relieved  by  tearing  away  portions  of  the  mass.  This  was  done  thirty-three 
times,  and  always  with  temporary  relief.  The  patient  survived  five  years,  and 
died  at  the  age  of  seventy.  The  whole  course  of  the  disease  in  this  case,  as 
well  as  the  microscopic  examination,  showed  that  the  tumour  was  of  a  non- 
malignant  nature,  though  probably  in  the  rectum,  as  in  the  bladder,  cancerous 
tumours  may  be  covered  with  a  layer  of  villous  processes.  The  diagnosis  of 
such  tumours  when  within  the  reach  of  the  finger  or  hand  will  rest  on  their 
comparatively  slow  growth,  the  villous  character  of  their  surface,  the  absence 
of  hardness  at  their  base,  and  of  any  symptoms  not  explicable  by  their 
mechanical  pressure. 

I  ought  to  mention  here — though  chiefly  for  the  sake  of  diagnosis — the  Maoous  ^ 
syphilitic  affections  so  frequently  found  near  the  anus,  viz.  mucous  tubercles  iSdcondy- 
and  condylomata.   Mucous  tubercles  are  often  confounded,  even  at  the  present  lomau. 
day,  with  external  piles.    Yet  the  diagnosis  is  as  easy  as  possible.    Piles  are 
rounded,  somewhat  pendulous  tumours,  covered  with  hesdthy  skin,  and  only 
occasionally  connected  with  any  symptoms  of  syphilis,  wliich  on  careful  ex- 
amination will  be  found  to  have  nothing  but  an  accidental  reference  to  the 
disease.    Mucous  tubercles,  on  the  contrary,  form  small,  perfectly  fiat,  sessile 
elevations  covered  with  a  velvety  or  warty  and  moist  epidermis,  and  are  always 
developed  in  the  course  of  a  regular  outbreak  of  secondary  or  (what  is  the  same 

'  In  some  of  these  polypi  adenoid  tissue  may  be  detected;  others  cousist  entirely  of 
epithelium — are,  in  fact,  gigantic  warts.  A  case  of  this  sort  is  figured  in  Mr.  H.  Smith's 
easy,  *  Syst.  of  Surg.'  3rd  ed.  yol.  ii.  p.  S66. 

'  'yath.  Trans.'  vol.  zii.  p.  120.  The  preparation  is  preserved  in  St.  George's  Hospital 
Museum,  and  is  figured  in  Mr.  H.  Smith's  essay. 
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thing)  congenital  syphilis.  I  have  spoken  above  (page  888)  of  the  probably 
contagious  nature  of  their  moist  secretion,  and  of  the  great  efficacy  of  the 
local  and  general  administration  of  mercury  in  their  treatment. 

Condylomata  are  generally  Byphilitic,  though  they  may  proceed  from  the 
irritation  of  gonorrhoeal  and  possibly  other  discharges.  They  form  large 
pedunculated  masses,  in  which  all  the  textures  of  the  skin  can  be  detected, 
covered  with  a  foul  warty  surface  and  exhaling  a  fcetid  moisture,  frequently 
very  vascular,  and  bleeding  to  an  alarming  extent  Bometimes  when  removed. 
The  elastic  ligature,  though  inferior  in  most  situations  to  the  knife  for  the 
removal  of  tumours,  seems  to  me  very  appropriate  for  the  treatment  of  con- 
dylomata. 

Stricture  of  the  rectum  is  either  simple  or  cancerous.  Both  will,  of  course, 
'  be  accompanied  by  the  same  symptoms  of  mechanical  obstruction  in  propor- 
tion to  their  extent,  i.e.  constipation,  followed  by  diarrhoea,  indigestion,  disten- 
sion of  the  belly,  loss  of  appetite,  health  and 
complexion.  These  symptoms  are  not,  how- 
ever, wholly  mechanical,  though  they  per- 
haps are  wliolly  caused  by  the  mechanical 
obstruction.  There  can  be  no  doubt  that  the 
diarrhcea  and  the  acrid  discharge  present  even 
in  non-cancerous  stricture  are  caused  in 
part  at  least  by  retention  of  the  fveces  setting 
up  inflammation  of  the  mucous  lining  of  the 
bowel  and  catarrlial  discharge.  In  some 
cases  (rarer,  however,  than  might  perhaps 
be  inferred  from  their  constant  mention  in 
surgical  books)  foreign  bodies  become  im- 
pacted in  the  strictured  intestine  and  thus 
complete  the  obstruction  which  otherwise 
would  be  imperfect. 

Simple  stricture  depends  on  the  deposit 
of  fibroid  material  in  the  wall  of  the  bowel 
or  external  to  it,  probably  from  chronic  in- 
flammation (Fig.  828),  or  on  the  healing 
of  ulcers,  and  these  are  either  strumous, 
syphiUtic,  dysenteric,  or  accidental.  Stru- 
mous ulcers  are  believed  to  be  very  com- 
mon. When  they  perforate  the  bowel  tliey 
lead  to  fistula,  and  are  then  usually  of  small 
size.  Larger  strumous  ulcers  may  produce  j 
firm  bands  of  cicatrix  considerably  narrow- 
ing the  calibre  of  the  mtestine  (Fig,  825). 

So  also  with  venereal  disease.  Sir  J. 
Paget  has  shown  how  common  it  is  in  women 
who  suffer  from  constitutional  syphilis  to  find 
the  rectum  occupied  by  ulcerations  of  a  horse- 
shoe shape,  whicli  in  their  liealing  produce 
cicatricial  bands  stretching  across  the  canty. 

The  main  feature  in  the  diagnosis  between  these  simple  forms  of  stricture 
and  the  obstruction  of  cancer  lies  in  the  foct  that  iu  cancer  the  morbid 
deposit  is  infiltrated  for  a  considerable  distance  into  the  walls  of  the  bowel 
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and  the  neighbouring  tissues,  producing  a  hard  irregular  nodulated  mass 
which  extends  for  some  distance  from  the  seat  of  obstruction  (Fig.  324),  while 
in  simple  stricture  there  is  often  merely  a  constriction  as  if  a  string  had  been 
tied  round  the  bowel,  the  coats  of  which  feel  quite  healthy  up  to  the  stricture ; 
and  if  the  finger  can  be  passed  through  it,  the  mucous  membrane  on  the 
other  side  feels  healthy,  and  there  is  no  deposit  around  the  bowel. 

It  must  be  admitted,  however,  that  the  dia^osis  is  often  by  no  means  easy 
in  cases  such  as  that  shown  in  Fig.  325,  where  the  ulcerated  and  contracted 
B  is  very  extensive,  and  the  patient  exhausted  by  suffering. 


FjO.  Ml.     KiIbmLto  alcerutlon  and  conlniclioii 
lign.— Kt.  OnrgeV  Hggplu]  MuKum,  Ser.  Ix. 


After  either  kind  of  stricture  fistulous  passa^res  will  form,  precisely  as  after 
stricture  of  the  urettura,  the  wall  of  the  bowel  giving  way  from  ulceration 
abo\-e  or  in  the  tissue  of  the  stricture,  a  little  of  the  contents  being  infiltrated 
into  the  textures  around,  and  suppuration  extending  gradually  from  this  point 
to  the  skin.  Hucli  fistulous  passages,  however,  form  much  more  readily  in 
cancerous  strictures,  for  obvious  reasons,  since  the  aubstance  of  these  cancer- 
ous deposits  very  readily  breaks  down  and  ulcerates  ;  and  for  this  reason  also, 
as  well  as  &ora  their  greater  extent,  the  passage  of  fceces  through  the  stricture 
is  much  more  painful  in  cancerous  than  in  simple  stricture,  and  is  often  the 
chief  source  of  the  patient's  misery. 

X  X  2 
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Rectotomy. 


The  treatment  of  stricture  of  the  rectum  is  in  some  cases  decisive  and 
very  successful.  Wlien  the  obstruction  is  formed  merely  by  an  ulcer  which  has 
cicatrised,  and  the  constitutional  condition  on  which  it  may  have  depended  has 
passed  away,  the  health  may  be  as  completely  and  rapidly  restored  by  dilating 
the  stricture  as  in  the  parallel  case  of  stricture  of  the  urethra ;  and,  as  in  the 
uretlira,  this  dilatation  may  be  accomplished  either  gradually,  by  means  of 
bougies,  or  rapidly,  by  incision.  The  latter  method  is  by  no  means  free  from 
danger.  I  have  seen  peritonitis  and  death  follow  the  incision  of  a  stricture  of 
the  rectum  even  when  the  incision  was  quite  away  from  the  peritoneal  cavity 
and  strictly  limited  to  the  posterior  wall  of  the  bowel.*  It  should  be  reserved 
for  dense  cicatricial  strictures  in  which  the  method  of  gradual  dilatation  tails 
or  is  too  painful.  It  is  accomphshed  by  passing  a  director  tlirough  the  stric- 
ture (which  is  supposed  to  be  too  tight  to  admit  the  finger)  and  guiding  a 
hernia-knife  upon  it,  with  which  the  tissue  of  the 
stricture  is  to  be  slightly  notched  backwards  or  to- 
wards the  sacrum  in  one  or  two  places  to  an  extent 
sufficient  to  admit  the  passage  of  the  little  £nger, 
and  therefore  of  a  small  bougie.  Perhaps  the 
bistouri-cach^  is  a  safer  instrument.  This  opera- 
tion, however,  is  only  intended  as  a  preliminary  to 
the  use  of  the  bougie.  Although,  as  I  have  said 
before,  it  is  not  free  from  grave  risk,  in  appropriate 
cases  (i.e.  cases  of  tough  cicatrix)  its  beneficial 
effects  are  almost  magical. 

Still  more  rapid  relief  is  given  by  the  total 
division  of  the  stricture  and  of  all  the  coats  of  the 
bowel  including  the  external  sphincter  (an  opera- 
tion to  which  American  surgeons  have  given  the 
name  of  '  Bectotomy  *)  ^  in  cases  which  are  appro- 
priate for  the  operation.  What  these  cases  are, 
our  experience  of  the  operation  hardly  enables  us 
to  say  at  present.  In  the  only  case  in  which  I 
have  as  yet  employed  it,  it  was  unquestionably  in- 
dicated and  was  rapidly  successful.  The  patient 
was  a  woman  with  a  very  tight  non-cancerous 
stricture,  probably  syphilitic,  not  far  from  the 
anus.  It  was  not  easy  to  introduce  even  a  small 
director  through  the  opening.  All  inconvenience 
disappeared  and  she  left  the  hospital,  apparently 
quite  well,  within  a  month.  The  hfemorrhage  if 
considerable  (which  it  rarely  is  if  the  incision  is 
kept  in  the  middle  line)  may  be  controlled  by 
plugging  the  wound  with  ice.    The  wound  and  the 

bowel  should  be  washed  out  by  copious  injections  twice  a  day  after  the 
operation,  and  a  full-sized  bougie  or  the  finger  passed  daily  from  about  a 
fortnight  after  the  incision  for  an  unlimited  time. 

For  slighter  cases  of  non-cancerous  stricture  the  rectum  bougie  is  all  that 
is  required.  It  should  be  passed  at  first  by  the  surgeon  or  by  a  skiUed  atten- 
dant until  the  stricture  will  freely  admit  an  instrument  the  size  of  the  middle 
finger  and  all  trouble  from  obstruction  is  over,  when  the  patient  may  be 

>  See  Curling,  *  Dis.  of  Rectum,*  4th  ed.  p.  140. 
'  See  Beane, '  Am.  Journ.  Med.  Sei.*  April,  1878. 
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instmcted  to  pass  it,  and  should  at  first  be  watched  to  see  that  he  really  does 
pass  it,  through  the  stricture.  As  in  the  urethra  it  will  be  necessary  to  keep 
the  stricture  dilated  for  a  time  which  is  practically  unlimited. 

Malignant  stricture,  on  the  contrary,  can  only  be  aggravated  by  any  form 
of  mechanical  treatment.  Gentle  laxatives,  to  keep  the  motions  soft  and 
avoid  th^  irritation  produced  in  the  upper  bowel  by  the  detention  of  hardened 
fleeces ;  opium  or  morphia,  to  relieve  pain  and  procure  sleep ;  and  nourishing 
food  in  small  bulk,  constitute  all  that  can  be  done  in  an  early  stage.  Later 
on  the  question  of  affording  relief,  though  only  for  a  time,  by  opening  the 
bowel  above  the  seat  of  stricture  becomes  an  urgent  one. 

The  operation  of  colotomy  is  one  which  has  become  very  common  of  Coiotomy. 
late,  and  about  which  therefore  much  more  is  known  than  was  the  case 
formerly.  We  now  know  that  after  successful  colotomy,  or  indeed  after  the 
formation  of  an  artificial  anus  in  any  part  of  the  intestine,  the  patient's  life 
is  not  by  any  means  so  miserable  as  was  thought  formerly  to  be  the  case ;  and 
we  also  know  that  the  cancer  which  affects  the  lower  bowel  is  frequently  of 
the  less  malignant  and  rapidly-growing  forms,  ^  and  therefore  that  if  the 
effects  of  mechanical  obstruction  and  consequent  irritation  can  be  obviated 
the  patient  may  survive  a  long  time.  Then,  again,  the  sufferings  which 
cancer  occasions  when  the  surface  over  which  the  faeces  pass  is  extensively 
ulcerated  are  often  very  acute,  and  it  is  worth  the  patient's  while  to  submit 
to  the  risk  of  the  operation  even  for  that  cause  only,  irrespective  of  any  ob- 
struction. 

The  operation,  however,  is  much  more  urgently  indicated  and  much  more 
certain  to  afford  immediate  relief  when  it  is  performed  with  a  view  of  relieving 
the  symptoms  of  total  obstruction,  besides  being  more  easy  of  execution. 

For  a  description  of  the  operation  see  the  section  on  Internal  Stranqu- 
LATION  (p.  625). 

An  important  modification  has  been  introduced  recently  into  the  opera-  Colectomy. 
tion  of  colotomy — viz.  the  excision  of  the  strictured  portion  of  the  intestine 
(colectomy)  when  it  lies  within  reach  of  the  operator  from  the  wound.'  This 
excision  is  of  course  only  possible  in  exceptional  cases ;  but  still,  according 
to  Mr.  Bryant,  these  cases  are  more  numerous  than  is  generally  believed. 
Two  different  proceedings  may  be  followed :  i.e.  the  two  portions  of  bowel 
may  be  sewn  together  and  returned  into  the  peritoneal  cavity,  after  the 
removal  of  the  affected  part,  or  they  may  be  attached  to  the  wound,  and  an 
artificial  anus  formed.  It  seems  from  Mr.  Marshall's  paper  on  the  subject 
('  Lancet,'  May  6,  1882)  that  there  were  then  seven  cases  on  record,  and  that 
of  these  four  had  been  successful,  two  in  which  the  ends  of  the  bowel  had 
been  sewn  together,  and  two  in  which  an  artificial  anus  had  been  formed. 
It  is  of  course  far  too  early  to  give  any  opinion  as  to  the  general  applicabihty 
of  this  operation.  I  may  merely  add  that  Mr.  Bryant,  in  a  subsequent  dis- 
cussion at  the  Royal  Med.-Chir.  Soc.,  stated  that  a  very  considerable  extent 
of  intestine  could  be  examined,  and  if  necessary  pulled  out  of  the  lumbar 
wound, — as  much  as  five  or  six  inches. 

The  lower  end  of  the  bowel,  or  the  tissues  in  the  ischio-rectal  fossa,  or  Excision  of 
the  surface  of  and  around  the  anus,  are  not  very  unfrequently  the  seat  of  new  J^*  ^^  ^ 

*  Canoer  of  the  rectum  is  either  of  the  epithelial  or  scirrhous  form.  It  often  remains  for 
a  long  time  without  spreading  to  the  neighbouring  viscera,  and  without  much  growth  or 
ulceration,  if  not  irritated  by  the  constant  passage  of  fseces. 

*  See  Bryant,  *  Med.-Chir.  Trans.'  vol.  Ixv.  p.  131. 
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formations,  sometimes  of  the  nature  of  epithelioma,  sometimes  of  other 
forms  of  carcinoma  or  sarcoma,  sometimes  of  adenoid  or  other  innocent 
growths.  In  such  cases  the  symptoms  of  obstruction  are  sometimes  severe, 
and  the  patient  suffers  in  the  same  way  as  in  stricture  of  the  bowel ;  and  to 
these  sufferings  those  of  ulceration  of  the  deposit  may  be  superadded.  It  is  for 
such  cases  as  these  that  the  operation  of  removing  the  whole  of  the  lower 
end  of  the  bowel,  along  with  as  much  as  may  be  necessary  of  the  parts  in  the 
ischio-rectal  fossa,  was  devised,  by  Lisfranc — an  operation  which,  after  having 
been  practised  very  freely  in  France  by  Lisfranc  and  other  surgeons,  fell  into 
what  I  cannot  but  consider  unmerited  reprobation,  and  was  almost  unknown 
in  our  schools  of  surgery  till  very  lately,  when  it  has  been  revived  and  prac- 
tised with  encouraging  results  by  Sir  J.  Paget,  myself,  and  others  in  this 
country,  as  well  as  by  many  operators  on  the  continent  of  Europe  and  in  the 
United  States.  A  very  interesting  work  by  Mr.  W.  H.  Cripps,  on  Cancer  of 
the  Bectum,  contains  a  full  account  and  criticism  of  the  cases  published  up 
to  1879.  From  this  experience,  it  seems  to  me  certain :  (1)  that  the  opera- 
tion has  been  successful  in  relieving  the  patient  from  symptoms  otherwise 
incurable,  and  only  susceptible  of  imperfect  rehef  by  colotomy  ;  (2)  that  many 
of  those  who  have  recovered  have  lived  for  a  long  period,  and  very  probably 
continued  permanently  reheved,  without  any  recurrence  ;  (3)  that  some  have 
regained  almost  perfect  control  over  the  feeces.  On  these  grounds  I  consider 
the  operation  as  a  legitimate  one,  and  applicable  in  every  case  where  the 
morbid  growth  is  fairly  within  reach  of  removal,  and  where  it  cannot  be  ex> 
tirpated  without  the  excision  of  the  whole  circumference  of  the  bowel.  The 
proceeding,  however,  is  a  severe  one,  and  by  no  means  free  frt>m  danger.  It 
is  very  much  facilitated  by  connecting  with  the  incision  drawn  around  the 
morbid  growth  which  surrounds  the  anus,  a  deep  incision  in  the  middle  line 
of  the  ischio-rectal  fossa  reaching  to  the  coccyx,  as  recommended  by  Denon- 
villiers.  Then  the  parts  in  front  are  to  be  separated  from  the  rectum  by  a 
careful  dissection  conducted  along  its  anterior  wall  so  as  to  separate  it  from 
the  prostate  or  vagina.  The  incision  into  the  ischio-rectal  fossa  is  to  be 
gradually  deepened,  by  a  dissection  carried  on  either  side  of  the  bowel  to  the 
wall  of  the  fossa,  all  bleeding  vessels  being  tied,  twisted,  or  cauterised  as 
may  be  necessary,  and  the  bowel  being  freed  from  the  coccyx  is  to  be  gradu- 
ally drawn  out,  till  the  limit  of  the  disease  is  furly  reached  above  and  mt 
the  sides.  When  this  has  been  done  the  gut  should  be  laid  open  and  severed 
either  with  the  knife,  galvanic  cautery  (cultellum  candens),  or  ^raseur,  as 
may  be  judged  best,  and  the  cut  end  secured  in  the  wound,  which  is  then 
united  as  far  as  necessary.  Then  the  bowels  should  be  kept  confined  for  aboat 
a  week. 

The  main  dangers  of  this  operation  are,  haemorrhage  and  wound  of  the 
peritoneum.  Some  surgeons  conduct  most  of  the  deeper  dissection  with  the 
thermo-cautery,  in  order  to  avoid  the  risk  of  bleeding,  and  this  may  be  neces- 
sary in  deahng  with  very  vascular  and  rapidly  growing  tumours;  but  in 
general  the  free  exposure  of  the  parts  which  is  secured  by  DenonviUiers* 
method  enables  the  operator  to  take  up  each  vessel  as  it  is  wounded.  Still 
the  actual  cautery  ought  to  be  at  hand  if  wanted.  Wounding  the  peritoneal 
cavity  is  a  still  more  formidable  risk.  In  the  male  sex  it  seems  that  the  re- 
flexion of  the  peritoneum  may  be  pushed  somewhat  upwards  by  injecting  the 
bladder.  In  the  female  the  surgeon  can  judge  of  its  position  by  the  finger  in 
the  vagina.  But  in  both,  the  great  security  against  wounding  the  serous 
membrane  in  the  deep  dissection  is  to  draw  the  gut  down  as  its  attachments 
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are  divided.  It  does  not  seem  safe  to  remove  more  than  about  two  and  a 
half  inches  in  length,  though  over  three  inches  have  been  excised  without 
wounding  the  peritoneum.^ 

Malformations  of  the  lower  bowel  are  usually  described  as  either  (1)  im-  Malfonna 
perforate  anus,  or  (2)  imperforate  rectum.     1.  In  the  former  case  there  is  no    '°°'' 
anal  opening ;  in  the  latter  there  is,  but  it  does  not  lead  into  the  bowel. 
When  a  child  is  bom  with  no  anal  aperture  the  circumstance  may  escape  imper- 
notice  for  a  time,  and  then  the  symptoms  are  usually  comphcated  by  the  l^^^f"^* 
useless  administration  of  purgatives.     Very  commonly,  however,  the  mal-  called. 
formation  is  detected  soon  after  birth.    If  reUef  is  not  afforded  the  usual 
symptoms  of  obstruction  set  in :  after  a  day  or  two  of  constipation  the  belly 
becomes  distended,  vomiting  commences  (the  period  being  dependent  in  a 
great  measure  on  the  amount  of  fluid  put  into  the  stomach),  the  food  only 
being  rejected  at  first,  and  then  the  meconium,  and  the  child  dies  in  a  few 
days,  either  from  exhaustion  or  peritonitis.     Many  of  these  cases  are,  how- 
ever, perfectly  curable,  and  by  so  simple  a  proceeding  that  it  should  hardly  be 
dignified  with  the  name  of  an  operation.     The  bowel  comes  down  close  to 
the  skin,  and  if  the  surgeon  will  make  a  moderately  free  incision  in  the 
position  of  the  anus,  draw  the  bowel  down  to  the  level  of  the  skin,  and 
attach  the  mucous  membrane  to  the  skin  around  the  whole  of  the  cir- 
cumference, nothing  more  need  be  done.     The  patient's  hfe  will  be  preserved 
for  the  moment,  and  it  may  be  confidently  anticipated  that  the  power  of 
retaining  the  fsBces  will  be  perfect.^ 

These  are  the  simplest  cases,  and  they  may  be  recognised  conjecturally  by 
the  perfect  development  of  the  pelvic  bones,  so  that  the  coccyx  is  at  the 
normal  distance  from  the  scrotum  or  vagina,  and  by  the  bulging  in  the 
perineum  when  the  child  cries.  A  surgeon  who  would  not  operate  in  a  case 
of  this  kind  would,  I  think,  neglect  one  of  the  plainest  duties  of  his  pro- 
fession. Yet  many  such  cases  are  sacrificed  to  the  prejudice  that  children 
with  imperforate  anus  had  better  be  left  to  die. 

There  are  other  cases  in  which  imperforate  anus  is  complicated  with  Imper- 
fistulie  opening  into  the  vagina,  into  the  bladder  or  the  male  urethra,  or  into  Jritti*fi6ciS* 
the  scrotum.  fistula. 

When  the  rectum  communicates  with  the  vagina  there  are  cases  in  which 
tlie  deformity  has  produced  so  little  inconvenience  that  the  patient  has 
reached  maturity,  and  even  had  children,  without  being  sensible  of  it.'  In 
such  cases  some  sphincter  action  must  be  exercised  by  the  fibres  of  the 
vagina  as  the  gut  passes  obliquely  through  them.  But  generally  the  patient 
suffers  the  most  terrible  misery  from  the  deformity,  and  then  an  attempt 
must  be  made  to  draw  the  bowel  down,  as  is  done  in  simple  imperforation, 
and  at  the  same  time  to  detach  it  from  the  vagina,  and  this  is  sometimes 
successful.* 

'  Mr.  Cripps  lays  down  four  inches  as  the  limit  that  can  safely  be  removed,  and  says  that 
rather  longer  portions  can  be  removed  in  men  than  women. 

'  The  sphincter  exists  in  some  of  these  cases,  though  the  anus  is  imperforate.  iSee  a  dis- 
section by  Mr.  Partridge,  described  in  the  'Path.  Trans.'  vol.  v.  p.  176.  But  even  if  there 
were  no  external  sphincter,  the  circular  fibres  of  the  internal  sphincter  would  prevent  any 
iDooQtinence  of  feces.  I  have  mentioned  above  that  even  aft«r  the  removal  of  the  whole  of 
the  lower  end  of  the  rectum,  considerable,  and  in  some  cases  practically  complete,  control 
<>ver  the  motions  may  be  regained. 

'  A  striking  case  recorded  by  M.  L^on  Lefort  wiU  be  found  in  my  work  on  the  '  Treat- 
"wnt  of  Children's  Diseases.' 

*  Sigr.  Rizzoli  published  several  cases  in  which  the  deformity  had  been  treated  with 
»»^ch  sueceas. 
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When  the  openiiig  is  into  the  male  bladder  or  urethra,  the  only  thing 
that  can  be  done  to  preserve  life— which  will  otherwise  be  gradually  but 
Burely  destroyed  by  the  accumulation  of  Bemi-Bolid  ffecee  in  the  urinary- 
passages,  causing  symptoms  analogous  to  stone,  or  absolutely  forming  the 
nucleus  for  a  stone— is  to  open  the  bowel  higher  up,  either  in  the  loin  or 
groin. 


In  cases  where  external  fistula  exists  the  bowel  is,  I  think,  never  or  very 
rarely  far  from  the  integument,  and  the  free  re-estabhshment  of  the  natural 
passage  will  cure  the  unnatural  one. 

But  there  are  more  formidable  cases  of  imperforate  anus,  in  which  the 
'  bowel  is  entirely  deficient 
and  may  terminate  at  any 
level,  though  usually  it  ends 
at  the  sigmoid  flexure  of  the 
colon,  which  then  sometimes 
bends  over  to  the  right  side 
instead  of  ending  on  the  left. 
The  deficiency  of  the  rectum 
may  be  suspected  by  the  ill- 
developed  condition  of  the 
pelvic  bones,  the  tuberosities 
of  the  iscbia  being  close  to- 
gether, and  the  coccyx  near 
to  the  parts  of  generation,  and 
by  the  absence  of  all  bulging 
in  the  perinteum  when  the 
child  cries.  The  surgeon  is, 
however,  justified  in  making 
an  exploratory  incision — keep- 
ing very  close  to  the  coccyx 
as  he  gets  deeper — and  if  he 
does  not  find  any  bowel  it  is 
a  matter  for  his  own  judg- 
ment whether  to  open  a  higher  part  of  the  gut.  and  if  so  which  part.  I 
cannot  doubt  that  in  healthy  in&nts  such  an  attempt  to  preserve  life  should 
be  made,  and  that  the  groui  is  the  best  place  to  make  the  opening.     Per- 
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BODB  in  whom  this  operation  (Littre's)  has  been  performed  in  infancy  have 
been  known  to  live  till  middle  life  or  beyond  it  in  perfect  health  and  com- 
fort, marrying  and  taking  their  part  in  all  the  business  and  pleasures  of 
their  station ; '  and  though  such  cases  are  undoubtedly  very  esceptional,' 
still  I  think  we  are  bound  to 
give  the  patient  the  chance. 

M.  Huguier  has  recom- 
mended that  in  these  cases 
the  opening  should  be  made 
in  the  right  groin  instead  of 
in  the  left,  as  would  seem 
more  natural.  His  reason  is 
the  occasional  deviation  of  the 
sigmoid  flexure  to  the  right 
side  in  caaes  of  deficiency  of 
the  rectum.  But  tliis  devia- 
tion is  after  all  only  occa- 
sional. I  think  it  better  to 
make  the  opening  in  the  left 
groin ;  and  if  the  end  of  the 
bowel  is  not  found  there  a 
slight  extension  of  the  wound 
upwards  will  probably  enable 
the  surgeon  to  open  it  as  it 
bends  over  to  the  right  side. 

2.  In  imperforate  rectum  imper- 
(in  the  proper  sense)  the  anus  '*"?**  . 
and  the  portion  of  bowel  con-  tiw  rtri'ct 
tiguouB  to  it,  which  are  de-  *"*'" 
veloped,  as  the  skin  is,  from 
the  external  embryonic  layer, 
are  natural,  and  this  almost 
always  causes  the  defonnity 
to  be  overlooked  at  first.  But 
as  the  child  can  pass  no 
motions  the  same  symptoms 
come  on  as  in  imperforate 
anus,  and  then  on  examina- 
tion with  the  finger  the  anus 
is  found  to  lead  into  a  depres- 
sion, or  cut-de-ioc,  like  a 
thimble.  The  bowel  termi- 
nates at  a  variable  height 
»-  above.  Usually,  as  in  figs, 
'di  S29,  SSO,  the  lower  end  of  the 
•nt  gut  is  at  no  great  distance ; 
but  the  condition  of  parts 
Lus,  i.e.  the  gut  may  end  at  the 


rE„u, 


may  be  just  the  same  as  in  imperforate  i 
sigmoid  flexure  or  at  any  higher  level. 

'  Sw  Rochwd, '  Mim.  do  I'Adtd.  Imp,  de  Mid.'  18S9. 

'  HoiiDM,  'Surg.  Dis.  of  CMIdreo,'  3tid  ed.  p.  173.  The  taor 
tfaos  caaea,  which  a  cattaiDlj  &Im>  mora  foToiirable,  will  b«  foaod  ir 
Mr.  H.  Cripi*  in  the  18th  toI.  of  the 'St.  BarthV  Hospl.  ReporlH." 
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The  first  thing  to  be  done  is  to  make  a  free  incision,  through  the  skin 
and  soft  parts,  including  the  cul-de-sac,  from  the  coccyx  as  far  forwards  as 
the  parts  of  generation  permit,  having  a  staff  in  the  urethra  or  vagina, 
according  to  the  sex,  so  that  the  bladder,  uterus,  and  peritoneal  reflexions 
may  be  avoided.  The  incision  should  be  extended  as  deep  as  possible  by 
very  gradual  dissection,  the  surgeon  feeling  constantly  for  the  bulging  bowel, 
and  when  this  is  reached  he  endeavours  to  draw  it  down  and  attach  it  to  the 
external  wound  before  opening  it.  This  proceeduig  is  much  facilitated, 
according  to  M.  Vemeuil,  by  the  resection  of  the  coccyx,'  which  can  be  ac- 
complished by  merely  extending  the  wound  backwards  and  cutting  the  bone 
across  with  a  pair  of  curved  scissors.  When  the  bowel  cannot  be  drawn  down 
it  must  be  opened  in  situ,  and  the  patency  of  the  opening  maintained  either 
by  tents  or,  what  I  think  is  better,  by  passing  the  little  finger  gently  through 
into  the  gut  twice  a  day.  But  as  these  fistulous  channels  are  very.  liable  to 
close,  it  is  far  better,  if  possible,  to  draw  the  gut  down. 

The  old  plan  used  to  be  to  explore  the  parts  with  a  trocar,  but  it  is  an 
undeniably  bad  one.  The  gut  may  be  missed  altogether,  and  the  peritoneum 
or  some  other  part  opened  (as  in  the  case  represented  in  fig.  880) ;  or  if  the 
upper  cul-de-sac  is  reached  and  punctured,  the  escape  of  air  from  it  renders  it 
more  difficult  to  dissect  down  on  it  afterwards,  and  no  puncture  with  a  trocar, 
however  enlarged  by  subsequent  passage  of  instruments,  gives  that  free  exit 
for  the  motions  which  is  necessary  in  after  hfe.' 

In  many  cases  the  obstruction  of  the  bowel  is  formed  by  a  mere  mem- 
brane, and  all  that  is  necessary  is  to  make  a  free  crucial  opening  and  keep  it 
distended  by  the  daily  passage  of  the  finger  for  a  month,  with  occasional 
exploration  from  time  to  time  afterwards. 

The  cases  of  imperforate  rectum  in  which  no  gut  can  be  found  on  explor- 
ation must  be  treated  on  similar  principles  to  those  of  imperforate  anus  with 
the  same  malformation.  In  fact,  the  presence  or  absence  of  a  small  anal 
cul-de-sac  is  quite  immaterial. 

*  See  Cripps,  'St.  Barth's.  Hoepl.  Beporta,'  toI.  xviii.  p.  81. 

*  A  most  interesting  case  is  reported  in  the  '  Oaz.  des  Hop.'  June  30,  1877,  whi«fa  shows 
the  lifelong  misery  and  extreme  danger  to  which  the  method  of  opening  the  bowel  by  a  mere 
puncture  may  expose  the  patient.  A  man,  aged  forty,  died  under  M.  Vulpian  s  care  from  ao 
attack  of  paroxysmal  dyspncea  brought  on  by  inability  to  empty  an  enormous  intestinal  pooch, 
formed  by  the  dilated  sigmoid  flexure  and  transverse  colon.  He  had  been  operated  oo  for 
imperforate  anus,  by  puncture.  This  puncture  had  become  cicatricial,  tnt«stinal  concretion* 
had  formed  above  it,  and  when  the  dilated  intestine  was  stopped  up  by  one  of  these  bodi«»  he 
suffered  from  terrible  dyspnoea,  which  ultimately  proved  fatal.  So  severe  was  the  presnuv 
exercised  by  the  dilated  bowel  that  the  vena  cava  was  partly  obstructed,  and  a  oollateral 
venous  circulation  was  developed  in  the  walls  of  the  abdomen.  All  this  suffering,  and  the 
ultimate  death,  would  have  been  avoided,  if  it  had  been  possible  at  the  original  oiteration  to 
stitch  the  mucous  membrane  and  skin  together  over  a  sufficient  extent  to  make  a  wide  and 
non-retractile  anus. 
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CHAPTER  XXXIV. 

DISEASES  OF   THE   LARYNX. 

The  diseases  of  the  larynx  have  been  brought  within  the  field  of  actual  obser-  Laryngo- 
vation,  and  their  treatment  has  been  rendered  certain  and  successful,  by  the  J^^  •"^ 
happy  invention  of  the  laryngoscope,  an  instrument  which  is  usually  regarded 
as  the  invention  of  Signor  Garcia,  an  eminent  musician,  though  the  late  Dr. 
Babington,  of  Guy*s  Hospital,  is  believed  to  have  a  prior  claim  to  the  dis- 
tinction. The  late  Dr.  Czermak  was  perhaps  the  one  who  did  more  than 
any  other  laryngoscopist  to  perfect  the  details  of  the  method  and  to  extend 
and  popularise  its  use.  Laryngoscopy  has  now  become  so  universal  that  a 
certain  amount  of  familiarity  with  it  may  fairly  be  expected  of  every  prac- 
titioner. 

The  details  of  instruments  vary  considerably,  and  it  would  be  impossible 
here  to  speak  of  their  various  advantages.  All  I  shall  attempt  is  to  describe 
the  essentials  of  the  method.  The  laryngoscope  consists,  then,  essentially  of 
two  mirrors,  one  the  reflector,  which  is  usually  fixed  to  the  forehead  of  the 
surgeon,  who  sits  in  front  of  the  patient ;  and  the  other,  the  laryngeal  mirror 
or  speculum,  mounted  on  a  stem,  small  enough  to  rest  between  the  tonsils 
on  the  lower  surfiace  of  the  uvula  and  soft  palate,  and  inchned  at  an  angle  of 
45°  to  the  stem.  A  powerful  lamp  is  placed  behind  the  patient,  unless  the 
direct  rays  of  the  sun  are  avaliable  (which  is  but  rarely  the  case).  The  spe- 
culum is  warmed  by  holding  its  reflecting  or  glass  surfiace  over  the  lamp-flame 
or  immersing  it  in  hot  water  till  its  back  is  just  warm  enough  to  be  comfort- 
ably borne  on  the  cheek.  If  it  is  hotter  the  patient's  palate  will  not  bear  it, 
if  colder  his  breath  will  dim  it.  He  is  then  directed  to  open  his  mouth  widely, 
holding  the  tongue  down  if  he  can,  and  breathing  easily.  A  person  who 
can  show  the  fiauces  well,  and  who  is  not  peculiarly  sensitive,  requires  no  pre- 
paration ;  and  if  the  surgeon  is  dexterous  at  the  examination  he  can  lay  the 
speculum  on  the  uvula  and  direct  the  light  on  to  it  so  as  to  show  the  image 
of  the  larynx  on  it  at  once.  This  image  will  be  reversed,  so  that  the  epi- 
glottis and  the  convergence  of  the  vocal  cords  appear  to  be  behind  and  their 
divergent  extremities  with  the  arytaenoid  cartilages  in  front,  and  the  right 
vocal  cord  is  on  the  left  side  of  the  image.  Most  patients  who  are  examined 
for  the  first  time  require  a  little  preliminary  exercise,  especially  if  in  the  hands 
of  an  inexperienced  examiner,  for  practice  gives  a  precision  and  a  gentleness  in 
nianipulating  the  mirror  which  are  invaluable  as  aids  to  successful  laryngo- 
scopy ;  and  there  are  many  patients  whose  fauces  are  so  narrow  or  so  irri- 
table that  they  can  hardly  tolerate  the  lightest  touch  of  even  the  smallest 
mirror.  8tiU,  with  patience  on  the  part  of  the  surgeon  and  perseverance  on 
tliat  of  Uie  patient,  almost  all  adults  can  ultimately  be  successfully  examined. 
In  children  it  is  sometimes  actually  impossible  to  obtain  a  satisfactory  view 
of  the  parts.  The  management  of  the  tongue  is  often  very  troublesome. 
After  a  little  practice  most  patients  can  keep  it  out  of  the  way.  If  not,  the 
patient  may  hold  the  tip  of  it  out  of  the  mouth  with  his  handkerchief  or  a 
cloth,  or  the  surgeon  may  depress  it  with  a  spatula.     The  shape  of  the  mirror 
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seems  to  me  of  little  importance,  though  I  prefer  a  round  one ;  but  it  is  of 
unquestionable  advantage  to  use  as  large  a  one  as  the  fiauces  can  tolerate. 

With  the  laryngoscope  all  the  back  of  the  mouth  and  fauces  can  be 
thoroughly  examined,  and  in  the  mirror  the  epiglottis,  arytaano-epiglottidean 
folds,  the  apices  of  the  arytaanoid  cartilages  surmounted  by  the  comicula, 
the  openings  of  the  ventricles,  the  true  vocal  cords,  and  a  part  of  the  wall 
of  the  trachea  (while  the  glottis  is  open)  can  be  fully  seen.  In  some  cases 
where  the  cords  are  widely  apart  an  experienced  examiner  can  direct  the 
light  so  as  to  catch  the  bifurcation  of  the  trachea.^  When  the  parts  are 
fully  in  view  the  patient  is  directed  to  pronounce  the  vowel  •  Ah '  in  tones 
varying  from  the  lowest  to  the  highest  pitch  of  his  voice,  so  as  to  throw  the 
vocal  cords  into  free  vibration,  and  show  whether  they  are  as  movable  and 
as  elastic  as  they  should  be ;  their  outline  is  carefully  examined  for  the 
marks  of  ulceration  or  other  injury  ;  vegetations  on  the  cords  or  tumours  of 
any  other  kind  in  any  part  of  the  larynx,  or  foreign  bodies,  can  hardly  escape 
observation ;  and  any  deviation  from  the  natural  colour  of  the  various  parts 
will  be  readily  appreciated  by  one  who  has  accustomed  himself  to  the  examina- 
tion of  the  parts  in  health.  This  is,  indeed,  indispensable.  No  description 
or  book  of  plates  will  enable  a  surgeon  to  recognise  morbid  appearancen 
unless  he  has  habituated  himself  to  the  aspect  of  the  parts  in  health,  which  is 
perhaps  best  done  by  auto-laryngoscopy  at  first,  though  it  is  also  very  necessary 
to  examine  a  variety  of  individuals,  in  order  to  learn  the  way  of  overcoming 
the  difficulties  caused  by  varying  idiosyncrasies,  which  can  only  be  done  by 
various  little  changes  in  manipulation.  Success  in  laryngoscopy  can  only  be 
obtained  by  constant  practice,  and  this  is  still  more  necessary  in  order  to 
succeed  in  the  delicate  manipulations  by  which  some  affections  of  the  larynx 
must  be  treated. 
Rhino-  '^^o  posterior  nares  and  upper  part  of  the  pharynx  can  also  be  illomi- 

^opy-  nated  more  or  less  completely  by  means  of  the  laryngeal  speculum,  but  the 
view  obtained  is  far  less  satisfactory ;  still,  enough  can  in  many  cases  be  seen 
to  enable  the  surgeon  to  diagnose  with  confidence  affections  which  would 
otherwise  be  only  matters  of  inference. 

The  instruments  are  the  same,  with  the  addition  of  a  long  narrow  spatula 
turned  up  at  the  end,  or  a  blunt  flat  hook,  by  which  the  uvula  and  soft  palate 
are  to  be  gently  raised  and  drawn  forward  with  the  left  hand,  while  the 
mirror,  which  is  somewhat  smaller  and  longer  in  the  stalk  than  the  common 
laryngoscopic  speculum,  and  has  the  stem  a  little  bent  downwards  near  iu 
junction  with  the  handle,  is  passed  to  the  back  part  of  the  pharynx.  By  slight 
variations  of  its  position  and  of  that  of  the  reflector  the  surgeon  tries  to  bring 
successively  into  view  the  various  parts  of  the  naso-pharyngeal  region.  Mr. 
Durham  says :  '  Under  favourable  circumstances  the  two  superior  meatuf^es 
may  be  inspected  and  considerable  portions  of  the  mucous  membrane  covering 
the  turbinated  bones  and  the  septum  may  be  seen  ;  the  posterior  sor&ce  of 
the  velum  may  be  examined  and  if  the  mirror  is  turned  towards  one  side,  the 
lateral  wall  of  the  naso-pharyngeal  cavity  and  the  orifice  of  the  EuBtaehian 
tube  may  be  brought  into  view.  But  tlie  difficulties  of  posterior  rhinoecopr 
are  great,  and  it  is  rarely  that  the  cavities  may  be  inspected  to  the  extent 
indicated,  although  this  is  theoretically  possible  in  most  cases,  and  has  been 
actually  accomplished  in  many.*' 

*  I  think  Prof.  Czormak  whs  the  first  to  show  this  on  his  own  perton,  Imt  many  dfnj<»D- 
strators  of  auto-1aryngofKX)py  have  l)een  able  to  follow  his  example. 

*  'Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  633. 
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When  the  laryugoscopical  appearances  in  health  and  those  in  disease  to 
a  certain  extent  have  become  familiar,  the  surgeon  proceeds  to  learn  the  use 
of  the  laryngeal  brush  and  the  stem  by  which  solutions  or  sohd  substances 
"ire  conveyed  to  any  accessible  point  of  the  larynx  which  may  be  desired ;  and 
that  of  the  forceps,  laryngeal  scissors,  or  guillotine,  by  which  new  growths 
may  be  removed. 

Laryngitis  occurs  either  in  the  acute  or  chronic  form.  In  the  former  it  Laryn^tis. 
is  a  most  formidable  affection,  very  dangerous  to  life,  and  often  proving  fatal 
in  spite  of  the  most  vigorous  and  judicious  treatment.  Its  causes  are  ex- 
posure to  cold  (acute  catarrhal  laryngitis),  the  poison  of  the  contagious 
fevers,  small-pox  and  scarlet  fever. especially,  doubtless  from  the  extension  to 
the  mucous  membrane  of  the  characteristic  affection  of  the  skin  (exanthe- 
matous  laryngitis),  the  extension  inwards  of  cutaneous  or  phlegmonous 
erysipelas  (erysipelatous  and  diffuse  cellular  laryngitis),  and  injury  (traumatic 
laryngitis).  Chronic  laryngitis  may  also  be  catarrhal,  or  phthisical  ( strumous), 
or  syphihtic,  or  it  may  result  from  over-use  of  the  voice  (clergyman's  sore- 
throat,  chronic  glandular  or  foUic'ular  disease  of  the  larynx). 

Besides  these  affections,  which  are  found  at  any  time  of  life  and  locahsed 
in  the  larynx,  there  must  be  added  to  the  Ust  of  acute  affections  the  peculiar 
spasmodic  inflammatory  affection  in  children  called  croup,  and  the  diph- 
theritic affections  of  the  throat  which  spread  downward  into  the  air-passages. 

It  would  be  out  of  place  here  to  attempt  a  complete  view  of  the  affections 
of  the  larynx.  I  must  content  myself  with  a  general  summary  of  the  more 
important  practical  points  connected  with  its  acute  and  chronic  diseases, 
referring  the  reader  for  more  extensive  details  to  Mr.  Durham's  excellent 
essay  in  the  '  System  of  Surgery,*  revised  by  Mr.  Hensman,  or  to  some  of 
the  special  treatises  on  the  subject. 

Acute  laryngitis  is  characterised  by  the  sudden  accession  of  formidable  Acute 
obstruction,  very  liable  to  be  complicated  by  attacks  of  spasmodic  dyspnoea  >«^K'<^ 
< spasm  of  the  glottis),  in  which  life  may  easily  terminate.  The  rapidity 
with  which  the  disease  proves  fatal  in  some  cases  is  well  known.  I  have 
known  a  man,  tolerably  well  in  the  early  afternoon,  who  died  four  hours 
afterwards  ;  nor  are  such  cases  very  rare.  The  complaint  begins  with  ordi- 
nary sore-throat  (and  probably  the  catarrhal  form  usuaUy  commences  in  the 
pharynx),  then  feverishness  and  distress  supervene,  inspiration  becomes 
difficult  and  painful,  with  some  cough ;  dysphagia  increases,  the  patient 
begins  to  hawk  up  small  hard  masses,  which  are  supposed  to  come  from  the 
ventricles  of  the  larynx  ;  then  the  dyspnoea  rapidly  increases,  expiration  as 
well  as  inspiration  is  obstructed,  the  face  becomes  livid,  the  features  bathed 
in  sweat,  the  pulse  smaU  and  intermittent,  and  death  follows  either  from 
spasm  of  the  glottis,  from  sudden  suffocation  without  spasm,  or  from  more 
gradual  obstruction  preceded  by  unconsciousness. 

The  treatment  of  this  formidable  disease  must  necessarily  be  vigorous  and 
decisive  if  the  patient  is  to  have  any  chance.  In  the  first  stage,  when  dys- 
phagia and  dyspnoea,  for  which  there  is  no  other  cause  present,  point  to  the 
spread  of  pharyngitis  over  the  epiglottis  to  the  larynx,  a  careful  inspection  of 
the  fauces  (with  the  laryngoscope,  if  the  patient  can  tolerate  it,  if  not  with  as 
good  a  light  and  as  free  an  opening  of  the  mouth  as  can  be  procured)  is 
essential ;  and  if,  as  will  probably  be  the  case,  the  parts  about  the  arytieno- 
epiglottidean  fold  are  found  congested  and  thickened  they  should  be  very 
freely  scarified.    At  the  same  time  antimony  and  aconite  should  be  given  in 
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eeems  to  me  of  little  importance,  though  I  prefer  a 
unquestionable  advantage  to  uae  as  large  a  one  aa  th. 

With   the  laryngoscope  all  the  back  of  the  mo'      ' 
thoroughly  examined,  and  iii  the  mirror  the  epiglottis     ^''' 
iblds,  the  apicea  of  the  arytrenoid  cartilages  surmour-'-  '■ 
the  openings  of  the  ventricles,  the  true  vocal  cords,  a 
of  the  trachea  (while  the  glottis  is  open)  can  be  folly 
where  the  cords  are  widely  apart  an  experienced  exa-    ■"■ 
light  so  as  to  catch  the  bifurcation  of  the  trachea.'      -'  '"'" 
fully  in  view  the  patient  ia  directed  to  pronounce  the     -'— 
varying  from  the  lowest  to  the  liigliest  pitch  of  hia  voic      --J 
vocal  eorda  into  free  vibration,  and  show  whether  they       -  ^ 
as  elastic  as  they  ahould  be  ;    their  outline  ia  carefoll . 
marks  of  ulceration  or  other  injury  ;  vegetations  on  the       ^- 
any  other  kind  m  any  part  of  the  larynx,  or  foreign  bodii  ■■ 
observation ;  and  any  deviation  from  the  natural  colour  <j-_ 
will  be  readily  appreciated  by  one  who  has  accustomed  him 
tion  of  the  parts  in  health.     This  is,  indeed,  indiapensab. 
or  book   of  plates  will  enable  a  surgeon  to  recognise  ii 
unless  he  has  habituated  himself  to  the  aspect  of  the  parts 
perhaps  best  done  by  auto -laryngoscopy  at  firat,  though  it  is . 
to  examme  a  variety  of  individuals,  in  order  to  learn  the  ^    ~ 
the  difficulties  caused  by  varying  idiosyncrasies,  which  ca 
various  little  changes  in  manipulation.     Success  in  laryng> 
obtained  by  constant  practice,  and  this  is  still  more  nec< 
succeed  in  the  delicate  manipulations  by  which  some  affecti 
must  be  treated. 

The  posterior  nares  and  upper  part  of  the  pharynx  cai 
nated  more  or  less  completely  by  means  of  the  laryngeal  s 
view  obtained  is  far  less  satisfactory  ;  still,  enough  can  in  mi 
to  enable  the  surgeon  to  diagnose  with  confidence  aff6otic< 
otherwise  be  only  matters  of  inference. 

The  instruments  are  the  same,  with  the  addition  of  a  Ion; 
turned  up  at  ihe  end,  or  a  blunt  flat  hook,  by  which  the  uvnl: 
are  to  be  gently  raised  and  drawn  forward  with  the  left  1> 
mirror,  wliidi  is  -jomfwhat  siuiiller  and  toiigei-iii  tlie  sUiUt  Ut 
laryngosco|ii--  -pL'>.'ulniii,  and  has  the  Mlom  a  little  bent 
junction  's\i(h  iUe.  liaudU',  ii«  passed  to  tlie  back  partof  th«ph^ 
vamtions  of  its  poKition  and  of  that  of  the  n-tlet^tor  th 
guccessively  into  view  the  various  parts  of  the  iiB«o-pl 
Durham  says  :  ■  Uiider  favourable  eiroimstuicea 
may  be  mapecte<l  and  considerable  portions  of  the  i 
the  turMimteil  iraiics  and  the  septum  may  fan 
the  velum  may  Ije  examined  and  if  the  minoe  i 
lateral  wall  of  tlii:'  naso-phar^-ngeal  caiUftaA  tit*  oftt^ 
tube  may  he  limu|;lit  into  ^iew.  BattfasiUncHlliwof 
are  great,  and  il  is  rarely  ti)at  the 
indicated,  altliougli  tliis  is  thi-oretically 
actually  accomplished  in  many.'* 

■  I  tbink  I'vif.  Czeniiitk  mm  tlu:  flni 
Mmton  of  BUto-lAryii|;iv<oni'y  \iit\-'  !«•  i>  i 

■  'Sj-n-of  Snrg.'3ni  b1.  viil.  il    [    - 
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small  but  frequent  doses.*  If  the  inflammatory  appearances  are  less  decided, 
the  patient  should  be  enclosed  in  a  warm,  moist  atmosphere,  and  the  throat 
should  be  constantly  steamed  with  simple  steam,  or  the  same  mixed  with 
henbane  or  hops  ;  or  the  inflamed  membrane  may  be  carefully  pencilled 
with  a  very  strong  solution  of  nitrate  of  silver  (3i  to  Ji). 

But  if,  as  too  often  happens,  the  symptoms  advance,  tracheotomy,  or 
laryngotomy,  must  not  be  delayed.  Unfortunately  it  seldom  saves  the 
patient's  life  ;  but  it  is  his  only  chance,  and  the  earlier  it  is  performed  the 
better  for  him.  There  is  no  necessity  for  opening  any  part  of  the  tube  lower 
than  the  cricothyroid  interval  in  these  cases.  Sir  P.  Hewett  has  shown  that 
the  oedema  never  extends  below  the  vocal  cords,  so  that  the  ordinary  opera* 
tion  of  laryngotomy  will  give  the  patient  the  means  of  breathing,  but  in 
most  of  the  cases  I  have  seen  he  has  sunk  nevertheless.  In  many  of  these 
instances,  especiaUy  when  occurring  in  later  life,  the  kidneys  will  be  found 
diseased ;  otherwise  I  do  not  know  how  to  account  for  the  fatality  of  the 
affection.  After  the  opening  is  established  I  do  not  think  any  further  em- 
plo3rment  of  depressing  remedies  is  indicated.  The  pulse  and  temperature 
should  be  watched,  and  the  patient  supplied  with  stimulants  and  nourish- 
ment in  accordance  with  his  condition. 

The  above  refers  to  the  catarrhal  form  of  acute  larjTigitis.  In  the  ex- 
anthematous  forms  no  scarification  and  no  depression  should  be  thought  of. 
The  only  question  is,  whether  tracheotomy  will  give  the  patient  any  fnrtlier 
chance  of  sur\'ival. 

When  erysipelas  in  either  of  its  forms  extends  inwards  to  the  larynx  the 
complaint  is  usually  fatal.  Still,  instances  of  successful  tracheotomy  are 
not  wanting,  and  the  operation  should  not  be  long  delayed. 

In  traumatic  cases,  as  I  have  stated  above  (page  186),  the  operation  should 
always  be  performed  early,  when  there  are  loose  portions  of  cartilage  hang- 
ing into  the  larynx,  or  the  mucous  membrame  has  been  penetrated  by  the 
edge  of  a  fracture.  For  the  treatment  of  laryngitis  which  follows  bum  or 
scald  I  would  refer  to  page  191. 
Croup,  or  The  acute  laryngitis  of  croup  is  not  preceded  by  pharyngitis,  as  the  common 

^^°ch«  catarrhal  laryngitis  is,  nor  is  there  any  diphtheritic  or  croupous  membrane 
in  the  pharynx  or  mouth,  as  there  is  in  diphtheria.  Still,  the  resemblance 
or  relationship  between  croup  and  ordinary  laryngitis  on  the  one  hand  and 
diphtheria  on  the  other  is  very  close,  so  that  many  authorities  regard  croup 
and  diphtheria  as  essentially  the  same  disease — an  opinion  wliich  is 
strengthened  by  observing  that  in  epidemics  of  croup  there  are  cases  in 
which  the  false  membrane  does  extend  into  the  fauces,  and  whicli  are  called 
*  diphtheritic  croup.*  Croup  sets  in  with  feverish  symptoms  and  a  hard,  dn\ 
ringing  cough,  without  dysphagia,  but  soon  running  on  to  considerable  dys- 
pnoea, aggravated  into  formidable  paroxysms,  and  accompanied  by  cough  and 
expectoration,  in  which  very  commonly  shreds  of  false  membrane  may  be 
observed.  Inflammation  rapidly  extends  down  the  trachea  to  the  bronchi,  tlie 
breathing  becomes  more  oppressed,  so  that  the  sides  of  the  neck  are  seen 
to  be  drawn  in  during  inspiration,  the  face  becomes  livid,  consciousne<:* 
oppressed,  and  the  child  dies  asphyxiated. 

In  this  formidable  disease  there  are  two  stages  to  be  considered  in  tho 

>  Mr.  Durham  prescribefl  two  or  three  mininis  of  the  Vin.  Ant.  with  one  or  two  drop*  *»f 
Tinct.  Aconit.  (B.  P.)  and  half  a  drachm  of  Liq.  Ammon.  Acot.  in  some  rehiclp  cvrry  *jn»rttr 
or  half  hour  till  some  obvious  efft'Ct  ha»  been  produced  on  the  pulse,  and  then  the  ««%m<'  li^ 
frequently. 
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treatment— the  first  that  which  occurs  before  the  dyspnoea  has  become  very 
dangerous,  when  there  is  sufficient  evidence  of  acute  laryngeal  inflanunation 
spreading  down  the  trachea,  but  the  breath  still  comes  pretty  freely.  In 
such  cases  anatomical  examination  would  show  the  larynx  inflamed,  and  more 
or  less  coated  with  a  fibrinous  or  leathery  exudation,  which  extends  some 
distance  down  the  trachea,  but  does  not  line  the  whole  of  it  nor  reach  the 
lungs.  During  this  stage  emetics,  leeches  to  the  chest,  and  the  free  use 
of  antimony  are  the  measures  indicated.  Some  practitioners  rely  much  on 
mercury,  on  account  of  its  solvent  action  on  fibrinous  exudations ;  but,  as 
Dr.  Barclay  has  pointed  out,  that  action  is  too  slow  to  be  available  in  croup. 
At  the  same  time  mercury  may  be  combined  with  antimony,  on  which  latter 
drug,  no  doubt,  the  chief  reliance  is  to  be  placed.  Warm  fomentation,  with 
opiate  liniment  to  the  throat,  and  the  creation  of  a  warm,  moist  atmosphere 
round  the  bed,  are  decidedly  useful.  Most  cases  of  croup  are  thus  brought 
to  a  favourable  issue.  But  in  the  second  stage,  when  the  respiration  is  very 
laboured,  and  the  subclavicular  spaces  are  seen  to  be  depressed  in  every 
effort  at  breathing,  when  the  child  is  becoming  li\'id  and  oppressed,  yet  the 
lungs  are  not  much  loaded,  tracheotomy  becomes  urgently  necessary.  At 
tliis  period  it  will  be  found  that  the  glottis  is  extensively  trenched  upon  by 
the  exudation  which  now  nearly  fills  the  larynx,  and  which  is  beginning  to 
extend  beyond  the  bifurcation  of  the  trachea.  If  the  operation  is  delayed 
till  the  lungs  also  become  much  loaded  it  is  useless  to  perform  it. 

Opinions  differ  as  to  the  place  which  should  be  selected  for  the  operation. 
My  own  is  in  fovour  of  operating  above  the  thyroid  isthmus  ;  for  though,  if  we 
could  make  sure  of  getting  below  the  lower  end  of  the  inflammatory  mem- 
brane, it  would  no  doubt  be  worth  some  risk  and  trouble  to  attain  this  object, 
yet  the  extra  half  or  three-quarters  of  an  inch  which  is  the  distance  between 
the  incisions  in  the  two  operations  is  quite  useless  for  this  purpose,  wliile  the 
operation  below  the  thyroid  isthmus  is  in  a  fat  child  a  very  dangerous  one. 

The  more  the  disease  approaches  to  pure  diphtheria  the  less  is  the  pro- 
spect of  relief  from  tracheotomy,  though  the  chance  of  relief  should  not  be 
refused,  as  numerous  examples  of  recovery  have  been  recorded,  even  when 
the  patient's  condition  has  been  regarded  as  desperate. 

Clearly  distinguished  from  croup  or  diphtheria  is  laryngismus  stridulus,  La^ii- 
or  •  child-crowing,*  a  spasmodic  affection  alhed  to  convulsions,  often  very  g^™"» 
alarming,  but  accompanied  by  no  general  fever  and  by  no  exudation,  there- 
fore hanng  inter>*als  of  perfect  remission,  and  to  be  treated,  not  by  the 
administration  of  depressing  remedies,  still  less  by  tracheotomy,'  but  by 
bringing  the  child  shghtly  under  the  influence  of  chloroform  when  the  spasm 
comes  on ;  or,  if  the  spasm  is  not  very  powerful,  by  the  use  of  the  warm  bath. 

The  success  of  tracheotomy  in  croup  will  depend  a  good  deal  on  the 
period  at  which  it  is  employed.  If  the  surgeon  resorts  to  the  operation 
early,  and  is  dexterous  in  its  performance,  a  large  proportion  of  his  patients 
will  recover ;  but  then  a  good  many  of  these  would  certainly  have  recovered 
without.  Nothing  seems  to  me  to  show  the  fedlacy  of  statistical  reasoning 
iu  matters  of  practice  more  than  the  conclusions  hastily  drawn  from  the 
great  apparent  success  which  attends  the  operation  of  tracheotomy  for  croup 
in  the  bands  of  surgeons  who  perform  that  operation  very  frequently.  With- 
out denying  that  an  early  resort  to  tracheotomy  may  be  better  practice  than 

'  There  are,  it  is  true,  a  very  few  exceptional  canes  in  which  the  mere  epasm  has  been  so 
KTere  as  to  prove  immediately  fatal ;  and  here  it  is  necemaiy  to  open  the  trachea,  if  the 
mtrgtOD  happens  to  be  present ;  but  the  occurrence  is  an  exceedingly  rare  one. 
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Chronic       waiting  till  the  child  is  nearly  in  extremis,  I  would  point  out  that  this  con- 
^■fW".***-    elusion  rests  on  observation,  and  cannot  be  proved  by  quoting  numbers. 

The  constitutional  forms  of  chronic  laryngitis  are  all  marked  by  the 
prominent  symptom  of  aphonia  rather  than  by  any  danger  to  life,  though 
any  of  them  may  become  dangerous  to  life  when  complicated  with  ulceration, 
since  that  ulceration  may  irritate  the  vocal  cords  and  produce  spasm  of  the 
glottis,  or  may  extend  to  the  cartilages,  and  portions  of  the  necrosed  carti- 
lage may  become  displaced  or  entirely  loose  and  act  as  a  foreign  body.'  In 
'  phthisis  laryngea  *  the  disease  consists,  as  it  seems,  in  the  development  of 
tubercle  beneath  the  mucous  membrane  of  the  epiglottis  and  larynx,  which 
runs  on  with  more  or  less  rapidity  to  ulceration,  leading  to  loss  of  voice, 
destruction  of  the  epiglottis,  dysphagia,  cough,  expectoration,  necrosis  of  the 
cartilages,  and  death.  As  a  general  rule  the  disease  in  the  larynx  is  only  a 
part  of  the  general  affection,  and  the  patient's  death  is  due  to  the  disease  in 
the  lungs ;  but  in  other  cases  the  complaint  commences  in  the  larynx,  and 
may,  indeed,  be  confined  to  it.  The  treatment  of  the  disease  must,  of 
course,  be  regulated  by  the  general  condition.  When  the  lungs  are  pro- 
foundly affected  nothing  can  be  done  beyond  soothing  the  patient's  sufferings 
by  steaming  the  larynx  from  time  to  time  with  hot  water  mixed  with  hen- 
bane or  stramonium,  touching  any  ulcers  which  may  be  visible  on  laryngo- 
scopic  examination  with  a  wire  coated  with  nitrate  of  silver  or  with  a  solution 
of  nitrate  of  silver  on  the  laryngeal  brush,  and  enjoining  rest  to  the 
laryngeal  organs  as  much  as  possible.  Even  in  these  hopeless  cases,  however, 
Mr.  Durham  urges  the  occasional  justifiability  of  tracheotomy  as  a  pallia- 
tive, if  the  patient  is  greatly  troubled  by  pain  or  difficulty  of  breathing;  while 
there  are  doubtless  cases  in  which  the  laryngeal  disease  is  the  essence  if  not 
the  whole  of  the  complaint,  and  in  which  tracheotomy  is  urgently  indicated. 
Syphilitic  Syphilitic  laryngitis  is  either  secondary  or  tertiary,  and  the  affections  of 

laiyngitis.  ^^le  larynx  appear  to  bear  a  general  resemblance  to  the  secondary  and  tertiary 
phenomena  of  syphilis  in  other  parts  of  the  body.  Thus  the  secondary 
laryngitis  seems  to  depend  usuaUy  on  the  spread  of  roseola  or  psoriasis  from 
the  throat,  or  on  the  development  of  similar  affections,  or  of  mucous  tubercles, 
on  the  laryngeal  mucous  membrane.  Secondary  ulceration  may  also  spread 
from  the  fauces  down  to  the  larynx,  and  may  either  destroy  the  vocal  cords 
partially  or  completely,  or  may  so  displace  and  bind  them  down  as  to  prevent 
their  proper  action,  and  so  lead  to  permanent  aphonia. 

Secondary  laryngitis  as  a  rule  involves  no  worse  consequence  than  loss  of 
voice,  which  is  usually  only  partial  and  temporary,  though  when  ulceration 
or  inflammation  occurs  in  the  neighbourhood  of  the  cords  the  patient  is,  of 
course,  never  free  from  the  danger  of  spasm. 

The  tertiary  affections  of  the  larynx  are  more  deep  and  more  dangeroos. 
Some  of  them  seem  to  consist  in  warty  growths  in  the  larynx,  not  onlike 
the  syphilitic  vegetations  or  condylomata  found  elsewhere ;  but  the  chief 
tertiary  affection  of  the  larynx  is  ulceration,  which  rapidly  extends  to  tlie 
cartilages  and  vocal  cords,  destroying  the  larynx  as  an  instrument  of  voice 
and  producing  the  most  serious  danger  to  life. 

Syphilitic  affections  of  the  larynx  can  usually  be  diagnosed  fnm  other 
diseases  by  concomitant  symptoms ;  but  in  any  case  of  doubt  the  effect  of 
anti-syphilitic  remedies  will  assist- the  diagnosis.  The  exhibition  of  mocoiy 
in  the  form  of  calomel  vapour,  inhaled  through  a  mouthpiece  attached  to 

>  There  is  even  a  ease  on  record  in  which  a  diseased  gland  made  its  way  1>y  nlonatioe 
into  the  trachea,  and  a  portion  of  it  dropped  into  the  tube,  producing  the  umial  synpiOBS  ci 
foreign  body. 
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the  common  mercurial  lamp,  or  the  repeated  application  of  the  Liq.  Hjd. 
Perchlor.  pure  or  dilated  with  an  equal  hulk  of  water,  are  the  most  useful 
applications  in  syphilitic  sore-throat.  In  secondary  affections  the  patient 
should  undoubtedly  be  brought  fully,  though  gradually,  under  the  influence  of 
mercury.  In  the  tertiary  stage  of  the  disease  iodide  of  potassium  with  tonics 
may  be  given  internally  while  the  local  mercurial  treatment  is  being  carried 
on.  In  these,  as  in  all  other  ulcerative  diseases  of  the  larynx,  the  surgeon 
must  be  prepared  for  the  necessity  of  tracheotomy,  and  must  not  let  his 
patient  die,  or  run  any  serious  danger  of  dying,  for  the  want  of  an  opening 
through  the  cricothyroid  membrane. 

The  follicular  disease,  or  dysphonia  clericorum,  has  its  seat  in  the  glandules  FoUicolar 
or  follicles  of  the  mucous  membrane,  and  is  often  accompanied  by  a  similar  D^phonU 
affection  of  the  mucous  membrane  around.     *  The  membrane  covering  the  derioorum. 
arytenoid  cartilages  and  immediately  adjoining  parts  is  more  rich  in  glan- 
dular stmctures  than  any  other  portion  of  the  laryngeal  mucous  membrane. 
Now,  this  part  is  constantly  subject  to  a  very  great  extent  of  motion,  and 
also  perhaps  to  considerable  strain,  during  forced  vocalisation.' — (Durham.) 
Thus  is  explained  the  prevalence  of  this  complaint  in  those  whose  occupa- 
tion leads  to  constant  exertion  of  the  voice,  though  it  occurs  in  others  also ; 
in  photographers  according  to  Gibb,  who  are  exposed  to  acrid  chemical  fumes ; 
and  in  persons  labouring  under  the  herpetic  diathesis,  according  to  Trousseau 
and  others. 

'  The  symptoms  are :  alteration  of  the  voice  and  sense  of  effort  in  sustain- 
ing it — these  are  by  far  the  most  prominent  and  constant  symptoms ;  more 
or  less  discomfort  about  the  larynx,  never  amounting  to  pain,  but  occasionally 
troublesome ;  dryness  and  sometimes  a  sense  of  heat  about  the  throat ;  and 
constant  desire  to  clear  the  throat  by ''  hemming  '*  and  '*  hawking.  *'  There 
is  little  or  no  regular  cough ;  and  the  expectoration  which  sometimes  occurs 
is  slight,  scanty,  and  mixed  with  saliva.  There  is  neither  difficulty  in 
swallowing  nor  tenderness  upon  pressure  over  the  larynx.  There  are  no 
definite  constitutional  symptoms,  but  the  general  health  and  spirits  of  the 
patient  are  often  observed  to  be  more  or  less  depressed.'  ^ 

The  voice  is  much  affected  in  these  cases,  and  especially  in  distinct  or 
loud  speaking  or  reading.  The  mucous  membrane  of  the  fauces  and  throat 
as  well  as  that  of  the  larynx  is  seen  in  the  early  stage  of  the  complaint 
studded  with  enlarged  glands,  surrounded  by  an  area  of  redness,  and  at  a 
later  period  these  may  have  formed  small  points  of  ulceration ;  but  it  does 
not  seem  that  the  deeper  structures  are  liable  to  disease  or  that  the  larynx  is 
ever  incurably  disorganised. 

The  local  treatment  consists  in  the  persevering  application  of  astringents, 
nitrate  of  silver,  tincture  of  iodine,  sulphate  of  zinc  or  copper,  in  such  strength 
as  is  found  to  be  suitable,  touching  the  ulcerated  parts  with  the  solid  nitrate 
of  silver,  and  the  inhalation  of  pulverised  solutions  of '  common  salt,  chloride 
of  ammonium,  iodide  of  potassium,  and  in  some  cases  alum  or  weak  solutions 
of  perchloride  of  iron.'  Mr.  Durham  says  also  that  benefit  may  be  derived 
from  sucking  medicated  lozenges  (chloride  of  ammonium,  with  or  without 
cayenne,  and  the  'red  gum  lozenges'),  and  from  wearing  the  beard.  The 
general  health  must  be  carefully  attended  to,  and  the  patient  may  be  com- 
forted with  the  assurance  that  though  the  treatment  may  be  tedious  there  is 
every  reason  to  hope  ultimately  for  complete  success. 

'    Syst.  of  Supg.'  3pd  ed.  vol.  ii.  p.  674. 

Y  Y 
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TumooTB  The  diagnosis  of  tumours  of  the  larynx  is  due  exclusively  to  the  laryngo- 

larynz.  scope.  Formerly,  though  the  existence  of  such  tumours  might  be  guessed 
at,  it  could  never  be  affirmed.  Now  they  can  be  seen,  and,  what  is  of  far 
more  importance,  they  can  often  be  removed  without  any  incision  or  any 
inconvenience  whatever,  and  the  patient  in  some  instances  restored  to  the  full 
use  of  the  voice,  and  in  all  rescued  from  the  imminent  danger  of  suffocation 
which  is  incident  to  the  presence  and  growth  of  a  tumour  in  the  neighbour- 
hood of  the  glottis. 

Most  of  the  tumours  which  affect  the  larynx  are  common  warts  or  papil- 
lomatous growths,'  which  spring  up  from  any  part  of  the  mucous  membrane, 
sometimes  in  considerable  number,  and  often  grow  to  a  very  large  size.  They 
are  sometimes  congenital.  They  are  said  to  spring  more  commonly  from  the 
front  of  the  larynx,  near  the  convergence  of  the  vocal  cords,  though  they  may 
grow  in  any  part  of  the  cavity  of  the  larynx,  or  even  in  the  trachea.'  Fibrous 
and  fibrocellular  tumours  are  next  in  number,  some  of  which  are  sarcoma- 
tous and  grow  rapidly  ;  others  are  pedunculated,  like  the  polypi  of  other  parts. 
Adenoid  growths  are  rare,  and  grow  from  the  base  of  the  epiglottis,  the 
arytsBno-epiglottidean  folds,  or  the  membrane  covering  the  epiglottis.  A  few 
instances  of  cystic,  cartilaginous,  and  osseous  tumours  are  also  recorded. 
These  are  the  innocent  forms  of  tumour — the  cancerous  growths  are  mostly 
epitheliomatous,  though  instances  of  soft  cancer  are  not  wanting.  Epithe- 
lioma is  generally  an  extension  from  the  pharynx  ;  but  it  sometimes  begins, 
as  Mr.  Durham  describes  it,  on  the  mucous  membrane  lining  the  back  of  tlie 
cricoid  cartilage,  and  doubtless  in  other  parts  of  the  larynx  also,  in  the  form 
of  small  irregular  nodules,  which  gradually  increase  in  size  and  soon  ulcerate. 
In  any  case  the  tumour  will  soon  present  an  ulcerated  surface,  and  can  theu 
be  recognised  from  the  other  forms  of  ulceration  by  its  elevated  edge,  by  it^ 
dirty  grey  colour,  by  the  amount  of  new  deposit,  causing  irregular  thicken- 
ing in  the  parts  around,  and  in  some  cases  by  the  presence  of  enlarged 
glands. 

The  symptoms  caused  by  a  tumour  of  the  larynx  are  the  same  as  tho^ 
accompanying  any  other  chronic  affection,  viz.  aphonia,  more  or  less  com- 
plete; hoarseness,  cough,  occasional  dyspncea,  sometimes  aggravated  into 
fits  of  spasm,  and  in  some  cases  (chiefly  those  of  cancer)  more  or  less  dys- 
phagia. The  more  movable  and  pedunculated  the  growths  are,  the  more 
liable  are  they  to  cause  spasm  of  the  glottis,  while  the  degree  of  permanent 
obstruction  of  course  will  depend  mainly  on  the  size  of  the  growth. 

The  diagnosis  can  only  be  arrived  at  by  laryngoscopy,  unless  in  the  rare 
instances  (chiefly  in  childhood)  in  which  the  growths  can  be  felt  by  passing 
the  finger  round  the  epiglottis. 

The  treatment  of  a  tumour  of  the  larynx  is  directed  to  fulfil  two  different 
indications,  viz.  either  to  remove  the  growth  altogether  or  to  protect  the 
patient  frt>m  the  danger  of  suffocation  by  tracheotomy.  Of  the  performance 
of  laryngotomy  or  tracheotomy,  in  order  to  avert  suffocation  by  a  tumour. 
I  need  say  nothing  further ;  the  indications  are  the  same  as  in  spasm  of  the 
glottis,  or  alarming  dyspnoea  from  any  other  cause.    There  are  various  wa>s 

*  Out  of  244  cases  of  laryngeal  tumour  collected  by  Mr.  Durham  110  wre  of  tbb  oat  tux 
— 19  only  were  cancerous. 

*  See  a  very  interesting  case  recorded  by  Mr.  Butlin  in  '  St.  Barth's.  Hoepl.  Report*,'  T«tl. 
xviii.  p.  129,  in  which  a  large  papillomatous  tumour  was  succeasf^Uy  remorad  by  timehedoniT. 
It  was  '  attached  below  the  cricoid  cartilage,  to  nearly  half  the  circumference  of  the  tr»ci«* 
and  for  more  than  an  inch  downwards  on  the  left  side. 
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of  removing  laryngeal  tumours.  There  may  be  small  warty  elevations  hardly 
deserving  the  name  of  tumours,  yet  quite  sufficient,  if  seated  on  the  cords, 
to  produce  aphonia,  and  which  may  be  repressed  by  touching  them  with  the 
nitrate  of  silver,  fused  and  applied  to  the  end  of  a  bent  wire,  or  by  means  of 
a  wire  carefully  conveyed  down  to  them  and  connected  with  a  galvanic  bat- 
tery ;  but  this  last  manoeuvre  is  a  yery  dehcate  one,  and  the  surgeon  must 
first  well  exercise  himself  and  his  patient  to  see  that  he  can  always  bring  the 
wire  into  unfailing  contact  with  the  httle  growth. 

More  commonly,  however,  the  growths  which  are  large  enough  to  pro-  Removal 
duce  symptoms  are  also  large  enough  to  be  seized  and  removed  by  delicate  Jj|3;h** 
forceps  of  appropriate  shape  and  construction,  or  by  a  snare  or  ^craseur, 
constructed  on  the  same  principles  as  Hilton's  snare  for  nasal  polypi,  figured 
on  p.  609,  with  the  necessary  modifications  in  size  and  shape ;  or  by  a  knife, 
scissors,  or  guillotine,  i.e.  an  instrument  which  is  slipped  over  the  tumour, 
when  pressure  on  a  handle  projects  a  blade  which  cuts  it  ofif.  Lar3mgeal 
growths  have  also  been  removed  by  the  galvanic  cautery,  though  the  method 
seems  unnecessarily  dangerous,  and  those  which  are  cystic  have  disappeared 
after  simple  puncture. 

In  all  cases  where  it  is  possible  the  method  of  removal  from  the  mouth 
ought  to  be  adopted.  But  sometimes,  from  the  age  of  the  patient,  from  his 
intolerance  of  the  necessary  manipulation,  or  from  the  size  and  attachments 
of  the  tumour,  it  may  become  necessary  to  remove  it  by  external  incision. 

Thyrotomy,  as  the  operation  is  called,  is  an  extension  of  laryngotomy,  the  Thyro- 
incision  into  the  larynx  being  continued  upwards  between  the  alae  of  the  ^^y* 
thyroid  cartilage.  It  is  best  done,  I  think,  at  two  different  sittings.  The 
usual  opening  having  been  made  through  the  cricoth3rroid  membrane,  the 
patient  is  relieved  firom  all  danger  of  suffocation,  and  the  common  tube  is 
introduced.  Then,  at  a  subsequent  day,  a  tampon-tube  is  introduced  and 
the  windpipe  securely  plugged  (the  patient  being,  of  course,  fully  narcotised, 
which  is  readily  effected  by  administering  the  anaesthetic  through  the  tube), 
and  the  incision  is  slowly  and  cautiously  carried  along  the  middle  line  of  the 
pomom  Adami,  so  as  to  wound  neither  vocal  cord,  till  the  thyrohyoid  mem- 
brane is  reached.  I  think  it  will  often  be  found  more  convenient  to  com- 
mence the  incision  above  at  the  notch  between  the  two  halves  of  the  thyroid 
cartilage,  and  prolong  it  downwards  very  steadily  and  carefully  in  the  middle 
line  tin  the  tracheotomy  wound  is  reached.  A  couple  of  blunt  hooks  will 
now  drag  the  two  halves  of  the  larynx  apart.  If  there  is  much  bleeding  (as 
there  often  is)  a  piece  of  sponge  must  be  firmly  pressed  into  the  larynx  till 
it  has  subsided.  The  patient  is  all  this  time  breathing  quietly  through  the 
tampon-tube.  On  the  subsidence  of  the  bleeding  the  whole  interior  of  the 
larynx,  with  the  mouths  of  its  ventricles,  will  be  exposed,  and  the  tumours 
can  be  cut  away,  their  bases  cauterised,  and  any  other  manipulation  carried 
out  most  satisfactorily.  The  same  proceeding  is  sometimes  required  for  the 
removal  of  foreign  bodies  impacted  in  the  ventricle  (see  p.  189),  and  under 
urgent  circumstances  it  is  of  course  performed  at  one  sitting. 

Latterly,  still  more  extensive  operations  have  been  practised  for  malignant  Extinwi- 
and  other  extensive  diseases  of  the  larynx,  all  the  parts  affected  having  been  ^JJ^**** 
removed,  so  as  to  extirpate  the  whole  larynx  and  lay  the  pharynx  freely 
open.     The  only  experience  I  have  had  of  this  formidable  operation  is  that 
of  one  case  under  Mr.  Pick's  care,^  at  which  I  assisted.    In  that  case  I 
thought  the  operation  justifiable,  as  the  patient  was  evidently  sinking,  and 
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as  there  was  considerable  donbt  whether  the  disease  was  not  innocent  in  its 
nature,  and  it  appeared  possible  to  remove  it  entire.  In  such  cases  it  seems 
reasonable  to  give  the  patient  the  chance  which  the  operation  may  hold  out ; 
while  in  cases  obviously  of  a  malignant  nature,  the  propriety  of  extirpating 
the  larynx  is  very  dubious,  since  the  disease  will  almost  certainly  recur  van- 
soon,  and  the  immediate  risk  to  life  is  extremely  great.  Yet  perhaps  the 
surgeon  may  in  some  cases  be  justified  in  yielding  to  his  patient's  wishes,  if 
he  is  suffering  much  from  the  disease  and  urgently  presses  for  its  removal. 

The  operation  in  the  case  referred  to  was  thus  performed.  Tracheotomy 
having  been  practised  on  a  former  day,  the  trachea  was  completely  plugged 
with  Semon's  modification  of  Trendelenburg's  tampon,  and  all  risk  of  suffo- 
cation from  blood  running  into  the  windpipe  thus  averted.  Then  the  parts 
over  the  thyroid  cartilage  were  freely  divided  by  a  crucial  incision  and  the 
thyrohyoid  membrane  denuded  and  incised  on  one  side  as  far  as  the  upper 
comu  of  the  thyroid  cartilage,  which  was  then  severed  from  the  hyoid  bone. 
The  lower  comu  was  then  separated  from  the  cricoid  cartilage,  and  the  thyroid 
and  cricoid  cartilages  divided  in  the  middle  line.  One-half  of  the  thyroid  was 
then  removed,  and  afterwards  of  the  cricoid.  Then  the  other  side  was  simi- 
larly treated,  the  whole  operation  being  performed  with  curved  blunt-pointed 
scissors.  In  this  way  all  the  vessels  divided  (which  were  few  and  small)  were 
secured  at  once  with  clips,  and  hardly  any  blood  was  lost.  No  vessels  re- 
quired a  ligature.  The  pharynx  was  of  course  widely  opened  in  removing 
tiie  posterior  part  of  the  cartilages. 

Dr.  Morrell  Mackenzie  has  collected  19  cases  in  which  the  larynx  has 
been  extirpated — in  16  cases  for  cancer.  Of  these  eight  died,  and  of  Uie  rest 
recurrence  took  place  rapidly  in  seven — the  other  was  fr*ee  from  recurrence 
seven  months  after  the  operation.  In  two  cases  where  the  disease  was  cla^^sed 
as  '  sarcomatous,'  one  was  quite  well  three  years  after  the  operation,  and  the 
other  remained  free  from  recun'ence  for  18  months  and  then  died  of  phthisis. 

The  operation  seems  most  appropriate  for  cases  of  diffused  papillomata. 
such  as  Mr.  Pick's  was  judged  to  be ;  but  more  experience  is  required  before 
we  can  speak  decisively  as  to  its  indications. 

After  recovery  an  apparatus  can  be  adapted,  in  the  place  of  the  larrni. 
consisting  of  a  box  with  a  vibrating  tongue  inside,  by  means  of  which  the 
patient  can  articulate  very  completely— at  least  quite  sufiiciently  for  practical 
purposes. 

In  connection  with  these  operations  for  the  removal  of  parts  of  ihe 
vocal  apparatus,  I  ought  to  mention  a  case  related  by  Mr.  Lister  and 
Dr.  B.  Yeo  to  the  Clinical  Society,*  in  which,  after  thyrotomy,  3kfr.  lis^ter 
removed  the  whole  of  the  true  vocal  cords  along  'nith  some  warty  growth?, 
and  the  patient  recovered  the  power  of  complete  and  even  loud  articulation, 
his  voice  being  perfectly  audible  over  a  tolerably  large  room.  Mr.  Lister 
attributed  the  restored  voice  to  the  vibration  of  the  ar}'ta>no-epiglottideaii 
folds. 

Aphonia,  Aphonia,  besides  being  a  symptom  of  all  chronic  laryngeal  disease,  occurs 

and^hya-      ^^^^  ^^™  causes  unconnected  with  any  disease  in  the  larynx.     The  nervous 
tericaf.         or  hysterical  aphonia,  which  is  often  seen  in  young  women — though  some- 
times in  men — is  an  affection  not  very  well  understood,  and  sometimes  devoid 
of  any  other  symptom  of  hysteria  or  nervous  disease,  though  agreeing  with 
such  disorders  in  the  fact  that  there  is  no  visible  degeneration  of  tissue  in  tbe 

•  *  Clin.  Trans.*  vol.  xi. 
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parts  affeoted,  and  that  the  function  may  often  be  completely  and  immediately 
restored  without  any  visible  cause  for  the  change. 

In  a  case  of  this  kind  lar3mgOBCOpic  examination  will  show  all  the  parts 
of  their  natural  appearance,  but  the  motion  of  the  cords  is  variously  affected. 
The  voice  sometimes  appears  and  disappears  quite  suddenly,  and  in  all  cases 
there  is  the  same  want  of  proportion  between  any  recognisable  cause  and 
the  presumed  effect  which  is  noticeable  in  other '  nervous  mimicries.'  There 
may  have  been  some  Uttle  cold  or  some  extra  exertion  of  the  voice  alleged 
as  the  cause,  but  this  is  wholly  insufficient  to  account  for  a  total  inability 
to  speak. 

These  cases  often  get  well  of  themselves,  or  any  method  of  treatment  may 
cure  them — the  mere  introduction  of  the  laryngoscope  has  produced  a  return 
of  the  voice.  ^  The  approved  methods  of  treatment  seem  to  act  by  giving  the 
patient  a  shock — a  '  shake-up,*  as  Mr.  Durham  terms  it.  Such  are  the  pinch- 
ing or  squeezing  of  the  larynx,  the  application  of  galvanism  either  to  the 
cords  themselves  or  to  the  parts  near  them,  the  apphcation  of  strong  or  irri- 
tating lotions  to  the  interior  of  the  cavity,  such  as  solutions  of  nitrate  of 
silver  or  sulphate  of  copper,  and  the  apphcation  of  irritating  fumes,  as  those 
of  solutions  of  ammonia  or  chlorine. 

Aphonia  is  said  also  to  result  from  idiopathic  atrophy  of  the  muscles  of 
the  larynx,  but  on  this  head  Uttle,  I  beheve,  is  known. 

Usually,  when  a  patient  has  lost  his  voice  and  on  laryngoscopic  exami-  Aphonia, 
nation  one  of  the  vocal  cords  is  seen  to  be  motionless,  the  cause  is  to  be  I'J^i^iysis. 
sought  in  pressure  on  the  recurrent  nerve,  and  the  commonest  cause  of  that 
pressure  is  either  an  aneurismal  tumour,  especially  aneurism  of  the  aorta 
pressing  on  the  left  recurrent,  or  an  enlarged  gland,  or  a  mahgnant  tumour 
in  the  thorax  or  neck.  It  is  not  very  uncommon  for  a  person  to  be  unaware 
of  the  existence  of  aortic  aneurism  until  the  attention  of  his  physician  is 
called  to  the  part  by  either  paralysis  or  spasm  of  the  glottis.  And  there  seems 
good  reason  to  beheve  that  the  pressure  of  a  tumour  on  any  part  of  the  wind- 
pipe may  set  up  irritation  in  its  substance  which  may  be  so  reflected  down 
the  nerves  of  the  part  as  to  produce  either  paralysis  or  spasm  of  the  cords 
without  any  direct  interference  with  the  nerve-trunks. 

Spasm  of  the  glottis  is  one  of  the  most  painful  and  most  fatal  of  aU  sur-  Spasm  of 
gical  accidents.  It  comes  on  from  the  most  various  causes,  and  may  terminate  ^^®  giottu. 
life  in  a  few  minutes,  if  prompt  help  be  not  given.  That  help  hes  in  the  im- 
mediate opening  of  the  windpipe  below  the  glottis ;  and  when,  as  sometimes 
happens,  a  patient  is  found  in  obvious  and  imminent  danger  of  death  from 
spasmodic  dyspnoea,  of  the  cause  of  which  the  bystanders  can  give  no  account, 
the  surgeon's  duty  is  to  make  an  opening  at  once  through  the  cricothyroid 
membrane,  and  if  necessary  perform  artificial  respiration  through  the  open- 
ing. But  what  has  been  said  above  is  sufficient  to  show  that  in  many  cases 
of  spasm  of  the  glottis  the  immediate  opening  of  the  windpipe  is  unnecessary, 
tnd  fortunately  it  is  only  in  rare  emergencies  that  we  have  not  the  oppor- 
tmiity  for  more  dehberation  in  the  treatment. 

The  chief  causes  of  spasm  of  the  glottis  have  been  pointed  out  in  the 
foregoing  pages.  They  are :  foreign  bodies  fixed  in  the  larynx  or  loose  in 
the  lower  part  of  the  windpipe  when  they  impinge  on  the  cords,  bums 
ftnd  scalds  of  the  larynx,  inflammation  and  ulceration  (whether  acute  or 
chronic)  trenching  on  the  neighbourhood  of  the  cords,  tumours  when  they 

'  See  Durham,  in  '  Syst.  of  Surg.'  2nd  ed.  vol.  iv.  p.  692. 


694 


DISEASES  OP  THE  LARYNX. 


move  80  as  to  get  between  the  cords,  aneurisms,  tumours,  and  enlarged 
glands  irritating  the  recurrent  nerves  or  pressing  on  the  windpipe,  and 
central  irritation,  such  as  is  often  seen  in  tetanus  and  less  frequently  in 
cerebral  affections.  The  treatment  of  all  these  conditions  has  been  discussed, 
so  far  as  they  fall  within  the  surgeon's  province,  and  the  necessity  of  tra- 
cheotomy under  certain  circumstances  pointed  out.  I  would  merely  add  that 
the  patient's  safety  is  best  consulted  in  circumstances  of  doubt  by  resort 
to  operation,  rather  than  by  hesitation,  which  may  at  any  time  involve  fatal 
consequences. 


Broncho- 
tomy  or 
tracneo- 
tomy. 


Larjnigo 
tomy. 


Laiyngo- 

tracheo- 

tomy. 


Tracheo- 
tomy 
iwpor. 


The  windpipe  may  be  opened  in  three  different  positions,  viz.  between  the 
cricoid  and  thyroid  cartilages,  above  the  thyroid  isthmus,  and  below  it.  AH 
three  operations  are  often  comprised  under  the  common  name  Tracheotomy, 
which  is  thus  used  as  synonymous  with  Bronchotomy,  meaning  any  opera- 
tion by  which  an  artificial  opening  for  respiration  is  made ;  otherwise  the 
word  Bronchotomy  is  used  for  all  the  operations  on  the  air-passages,  while 
the  term  Tracheotomy  is  restricted  to  the  operation  below  the  thyroid 
isthmus,  that  above  it  being  called  Laryngotracheotomy,  and  the  operation 
through  the  cricothyroid  interval  Laryngotomy. 

Laryngotomy  is  the  easiest  of  the  three.  Nothing  is  necessary  except  to 
keep  in  the  middle  line,  to  divide  the  skin  pretty  freely  from  the  thyroid  to 
the  cricoid  cartilage,  and  to  cut  through  the  cricothyroid  membrane  entirely 
from  the  lower  border  of  the  thyroid  to  the  top  of  the  cricoid  cartilage,  or 
horizontally  to  a  sufficient  extent,  and  then  insert  the  tube.  In  urgent  cases 
there  is  no  need  to  make  any  preliminary  incision.  The  knife  can  be  plunged 
direct  into  the  windpipe,  and  the  tube  may  follow  it  at  once.  No  vessel  of 
importance  can  be  injured.  The  httle  anastomotic  arch  formed  by  the 
cricothyroid  arteries  never,  as  far  as  I  know,  furnishes  more  than  shght 
hsBmorrhage,  which  is  stopped  at  once  by  the  pressure  of  the  tube. 

Laryngotomy  is  often  required  under  circumstances  of  urgency  when  no 
tube  is  at  hand.  A  pair  of  forceps,  or  in  the  last  resort  the  blades  of  a  pair 
of  scissors,  or  a  couple  of  hairpins  or  pieces  of  bent  wire,  will  suffice  to  keep 
the  wound  open,  and  if  necessary  the  operation  can  be  done  with  a  common 
penknife. 

This  operation  is  sufficient  in  all  cases  which  involve  only  the  vocal  cords 
or  the  tissues  above  them.  It  is,  therefore,  practised  in  spasm  of  the  glottis 
from  all  causes,  including  bum  and  scald,  in  erysipelatous  affections  spread- 
ing  down  the  throat,  and  in  cases  of  foreign  body  lodged  in  or  above  the 
glottis.  Opinions  differ  as  to  the  operation  which  is  to  be  employed  in  cases 
of  laryngitis  and  croup,  as  to  which  I  have  already  expressed  my  own. 

Laryngotracheotomy  consists  in  making  a  fr^er  incision  than  in  laryngo- 
tomy from  the  lower  border  of  the  pomum  Adami  to  about  three-quarters  of 
an  inch  below  the  cricoid  cartilage,  dissecting  the  parts  till  the  trachea  and 
the  isthmus  of  the  thyroid  body  are  plainly  seen,  plunging  the  knife  into  the 
windpipe  with  its  back  to  the  thyroid  isthmus,  and  cutting  upwards  throagfa 
the  two  upper  rings  of  the  trachea  and  the  cricoid  cartilage. 

This  operation  is  chiefly  used  in  childhood,  when  the  small  size  of  the 
larynx  seems  to  forbid  laryngotomy,  and  the  depth  and  shortness  of  the  neck 
renders  tracheotomy  dangerous. 

Tracheotomy  below  the  thyroid  isthmus  requires  a  freer  opening  and  a 
deeper  dissection.  The  extent  of  the  incision  will,  of  course,  be  proportioned 
to  the  thickness  of  the  neck.    In  a  short  deep  neck  there  is  no  objection  to 
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extending  the  incision  from  the  cricoid  cartilage  to  the  epistemal  notch,  but 
this  is  rarely  requisite.  An  average  incision  would  be  from  an  inch  and  a 
half  to  two  inches  downwards  from  the  cricoid  cartilage.  Having  divided 
the  skin  and  deep  £ascia,  the  stemo-thyroid  muscles  may  be  seen  touching 
each  other  in  the  middle  line,  and  these  parts  should  be  drawn  asunder  with 
hooks.  Any  vessels  (arteries  or  veins)  which  bleed  freely  had  better  be 
tied ; '  the  lower  border  of  the  thyroid  isthmus  will  be  recognised,  and  may. 
be  drawn  up  with  a  hook  if  it  is  unusually  broad.  The  trachea  should  be 
dissected  clean  till  three  rings  are  seen  fairly  exposed,  and  should  then  be 
opened  in  the  whole  extent  which  is  denuded,  with  the  edge  of  the  knife 
turned  upwards.  Then  the  tube  is  to  be  inserted.  If  the  thyroid  isthmus 
comes  down  unusually  for  it  is  safer  to  divide  it  in  the  middle  line  than  to 
risk  a  deep  dissection  close  to  or  under  the  stemimi.  In  following  the  other 
course  I  once  lost  a  patient  from  wound  of  a  branch  close  to  the  innominate 
vein. 

There  are  a  few  precautions  which  are  essential  to  success  in  aU  these 
operations.  The  first  is  to  keep  in  the  middle  line,  and  this  is  not  always 
easy  in  cases  which  are  operated  on  late  at  night  imder  urgent  circumstances. 
The  head  ought  to  be  extended,  as  much  as  is  possible  without  increasing  the 
dyspnoea,  by  putting  a  pillow  under  the  neck  and  shoulders ;  and  the  surgeon, 
if  he  has  no  trained  assistant,  must  see  that  the  head  is  held  firmly  and 
the  body  kept  straight.  Next  it  is  desirable  to  stop  the  bleeding  before  the 
trachea  is  opened;  but  if  the  bleeding  is  merely  venous  or  capillary,  and 

from  a  number  of  imperceptible  vessels,  the  best 

plan  is  to  make  the  opening  at  once.    K  a  gush 

of  blood  passes  into  the  windpipe  the  patient 

must  be  instantly  turned  on  his  face,  and  it 

will  run  out  again.     The  free  admission  of  air 

into  the  lungs  will  reheve  the  venous  conges- 

rw.m.  Fauert  binave  twcheotomy  ^^^^^  ^ud  the  haemorrhage  will  cease.    It  is 

^^itM  w«i^ctoi«L  ^T^^X  ™°®*  important  to  make  a  free  opening  at  first, 

tteprwiiiK  the  handieB  to  the  poei-  go  that  the  tubc  has  ample  spacc.     I  have  seen 

tton marked b7  the  dotted  lines,  the    ..  ..      .    i»         i  m      n  ^  •    ^ 

bbdee  are  opened,  and  a  tubular  the  patient  die  Willie  the  Operator  was  vainly 

caanla  Is  introduced  between  them.  j  •        ^     ^  i.    i_      xi  i 

endeavounng  to  force  a  tube  through  an  open- 
ing too  small  for  it,  and  thereby  of  course  increasing  the  dyspnoea.  There 
is  no  objection  in  most  cases  to  the  administration  of  chloroform,  nor  is 
there  usually  any  reason  for  hurry  in  the  dissection.  A  quiet  and  methodical 
dissection  may  take  a  minute  or  two  longer  than  one  where  haste  is  the 
only  thing  thought  of;  but  it  often  really  saves  time,  as  it  enables  the 
operator  to  insert  the  tube  at  once  instead  of  boggling  about  it.  As  to  the 
msertion  of  the  tube  there  is  not  generally  any  difficulty  if  the  windpipe 
bas  been  opened  with  the  requisite  freedom.    The  old  solid  canula  is  now 

'  Mr.  Hulke,  in  a  paper  in  the  '  Med.-Chir.  Trans/  vol.  ix.  p.  92,  giree  the  following 
prutical  hint  from  a  German  treatiae  on  Tracheotomy,  the  reference  to  which  he  had  mi»- 
Uid:- 

*  The  Tenona  plextts  overlying  the  trachea  is  enclosed  between  two  folds  of  the  deep  fascia 
vhieh  pan  upwards  to  the  larynx.  The  veins  also  are  much  smaller  above  than  lower  down. 
If  this  fascia  is  fixed  by  pressing  the  nail  of  the  left  forefinger  against  the  front  of  the  cricoid 
<2^ilage,  and  a  small  cut  be  made  upon  this  transverso  to  the  axis  of  the  trachea,  both  these 
fol«)s  of  fascia  will  be  divided.  If  now  the  lower  lip  of  the  cut  fascia  be  seized  with  a  forceps, 
the  fascia  below  enclosing  the  veins  (and  isthmus  of  the  thyroid  gland  if  necessary)  may  be 
<**ily  peeled  down  with  the  thin  handle  of  the  scalpel,  exposing  the  front  of  the  trachea  by 
^Q  almost  bloodless  dissection.* — Mr.  Hulke  relates  a  case  in  which  he  adopted  this  manceuvre 
with  much  success. 


696  DISEASES   OP  THE  LARYNX. 

rarely  used.  Fuller's  bivalve  canula  is  the  one  most  commonly  met  with  i. 
but  Durham's  lobster-tail  director  finds  its  way  in  very  easily,  and  enables 
the  surgeon  to  glide  in  the  tube  very  readily.  Whatever  form  of  tube  is 
used  it  should  be  double,  for  it  will  soon  become  obstructed  with  mucus,  and 
the  inner  tube  must  often  be  withdrawn  for  the  purpose  of  cleansing  it. 
For  the  same  reason  the  inner  tube  must  project  beyond  the  outer  one, 
otherwise  the  withdrawal  of  the  inner  tube  might  leave  the  outer  one 
obstructed. 

When  the  double  canula  is  securely  lodged  in  the  trachea  it  must  be  tied 
in  with  a  piece  of  tape  round  the  neck ;  and  if  there  is  any  superfluous 
incision  it  may  be  united  with  one  or  two  stitches.     Several  dangerous 
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Flo.  839.    Durtuun'fl  canala,  with  *  lobster-tail '  director. 

complications  may  occur  after  the  operation.  The  secretion  (especially  in 
the  diphtheritic  afifections)  will  collect  in  the  tube  and  must  be  assiduously 
removed  by  passing  the  feather  of  a  pen  down  the  inner  tube,  and  when  this 
no  longer  serves,  by  removing  the  inner  tube  and  clearing  it.  It  may  even 
become  necessary  to  remove  the  outer  tube  also  and  draw  up  the  croupous 
membrane  out  of  the  trachea.  I  have  seen  a  complete  cast  of  the  trachea 
and  bronchi  thus  removed,  with  immense  relief  to  the  dyspnoea. 

Again,  the  pressure  of  the  end  of  the  tube  against  the  windpipe  some- 
times produces  ulceration  of  the  trachea,  which  has  even  been  known  to 
extend  into  the  innominate  artery,  and  still  more  frequently  induces 
tracheitis  and    bronchitis.    To  obviate  this   Mr.   Bryant    has  devised   a 


Fio.  333.    Bryant's  canula.    The  shield  is  movable  on  the  neck-plate  by  means  of  a  joint,  and  can 

be  shortened  if  required. 

canula  in  which  the  shield  lying  on  the  skin  is  jointed  to  the  stem  which 
rests  in  the  trachea,  in  order  that  the  tube  may  follow  the  motions  of  the 
windpipe.  But  the  presence  of  the  foreign  body  must  always  cause  some 
irritation,  and  this  seems  often  to  be  the  starting-point  of  general  tracheitis 
and  bronchitis.  In  order  to  lessen  as  far  as  may  be  this  irritation,  and  yet 
not  to  lose  the  security  against  sudden  suffocation  which  the  tube  affonls, 
the  use  of  flexible  india-rubber  tracheotomy  tubes  has  lately  been  advocated.' 
They  are  no  doubt  very  comfortable,  and  when  the  tube  has  to  be  worn  for 
a  length  of  time  are  in  my  opinion  very  superior  to  the  silver  tubes,  as  they 
aUow  the  patient  to  move  his  head  without  any  distress  from  the  import  of 
the  end  of  the  tube  on  the  interior  of  the  windpipe.    Also  when  the  silver 

'  See  especially  Mornint  Baker,  'Med.-Chir.  Trans.'  toL  Iz.  p.  71. 
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tube  sets  up  much  inflammation  shortly  after  the  operation  it  is  well  to  try 
an  indiambber  one.  But  great  care  should  be  taken  to  see  that  the  tissue 
of  the  tube  is  not  rotten — that  the  tube  can  be  bent  and  pulled  about  freely 
without  cracking — otherwise  it  may  easily  break  and  leave  its  end  in  the  air- 
tube.'  This  accident  may  possibly  be  obviated,  as  Mr.  Baker  suggests,  by 
making  the  tube  on  a  canvas  lining.  Another  objection  to  the  use  of  india- 
rabber  tubes  soon  after  the  operation  is  that  if  the  wound  is  at  all  deep  it  is 
difficult  to  introduce  them — a  difficulty,  however,  which  disappears  as  the 
wound  consoUdates.  I  have  lately  used  tubes  made  of  a  material  which  is 
called  *  coralline,'  and  which  is  I  beUeve  a  product  of  the  manufacture  of 
glycerine.  It  is  solid  when  cold,  and  thus  is  as  easy  to  introduce  as  a  silver 
tube,  but  softens  a  httle  at  the  temperature  of  the  body,  and  is  far  less 
irritating  than  the  metal  tube.  It  answered  well  in  a  case  of  phthisis 
laryngea  which  I  had  under  observation  for  a  long  time. 

In  some  cases  when  the  interior  of  the  trachea  is  very  irritable,  no  tube 
can  be  tolerated.  In  a  case  of  this  kind,  in  which  the  patient  was  greatly 
troubled  with  gout,  I  kept  the  wound  open  quite  satisfactorily  for  a  month, 
by  dilating  it  twice  a  day  with  the  trivalve  tracheotomy  dilator. 

Another  frequent  complication  is  that  the  fluids  run  down  from  the 
mouth  into  the  larynx,  and  so  are  expelled  from  the  wound.  I  have  already 
spoken  of  the  same  distressing  compUcation  after  cut-throat. 

It  is  very  desirable  to  restore  the  natural  respiration  as  early  as  possible 
after  tracheotomy,  and  dispense  with  the  canula.  Not  only  is  the  foreign 
body  a  constant  source  of  irritation,  but  the  vocal  cords  may  get  more  or  less 
consolidated  together,  and  even  in  some  cases  the  upper  part  of  the  larynx 
nearly  obhterated.  A  canula  should  be  inserted  having  an  opening  in  its  con- 
vexity looking  towards  the  glottis,  through  which  the  air  can  pass  in  expira- 
tion, and  a  valve  apphed  to  its  mouth,  so  that  the  air  can  be  drawn  inwards 
in  inspiration,  but  the  valve  then  shuts.  If  it  is  found  that  this  cannot  be 
borne,  and  that  the  glottis  seems  obstructed,  the  patient  should  be  narcotised 
and  a  bougie  passed  through  the  glottis,  to  break  down  the  adhesions. 

>  Ab  happened  to  Mr.  Howse's  patient,  *  Med.-Chir.  Trans.'  yol.  Ix.  p.  93. 
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The  great  importance  of  the  eyes  as  the  instruments  of  the  visual  function, 
their  accessibility  to  many  kinds  of  examination,  and  the  transparency  of 
many  of  the  structures  of  which  they  are  composed,  have  combined  to  invest 
their  diseases  with  much  attractiveness,  and  to  render  them  objects  of 
specially  careful  and  painstaking  research.  The  benefits  hence  arising  are 
attended  by  the  disadvantage  that  it  is  scarcely  possible,  in  the  space  which 
can  be  devoted  to  the  subject  in  this  work,  to  present  anything  more  than 
a  sketch  in  the  barest  outline  of  the  present  state  of  Ophthalmic  Surgery ; 
and  by  the  still  greater  disadvantage  that  surgical  students  are  apt  to  look 
upon  the  subject  as  one  which  is  especially  recondite  or  difficult,  and  hence, 
doubting  whether  they  will  have  time  to  master  it,  to  turn  away  from  it 
without  even  that  moderate  degree  of  attention  which  is  necessary  in  order 
to  enable  them  to  deal  skilfully  with  the  common  forms  of  eye-disease  which 
constantly  present  themselves  in  practice.  Than  this  there  can  be  no  greater 
error,  for  these  common  forms  are  as  a  rule  extremely  easy  of  recognition, 
and  are  highly  amenable  to  well-directed  treatment. 

Perhaps  the  first  consideration  which  should  be  impressed  upon  the 
mind  of  the  student  is  the  importance  of  utilising  to  the  utmost  extent  the 
accessibility  and  the  transparency  of  the  eye,  in  such  a  manner  that  he  may 
become  acquainted  with  all  the  facts  of  every  case  which  is  brought  under  his 
notice.  Errors  of  diagnosis  in  the  ordinary  forms  of  eye-disease  are  scarcely 
possible  to  anyone  who  habitually  practises  careful  scrutiny  of  the  affected 
tissues ;  and  in  this,  even  more  than  in  any  other  branch  of  surgery,  haste 
and  carelessness  are  the  most  frequent  sources  of  mistake.  A  general  obser- 
vance of  the  cardinal  rule  never  to  prescribe  for  an  inflamed  eye  without 
making  sure  that  no  foreign  body  is  either  embedded  in  the  cornea  or  lodged 
beneath  the  lids,  without  looking  to  see  whether  either  the  cornea  or  the 
iris  is  implicated  in  the  inflammation,  and  without  determining  the  presence 
or  absence  of  heightened  tension  of  the  globe,  would  do  much  to  withdraw 
ophthalmic  diseases  from  the  domain  of  specialists,  and  to  restore  ophthal- 
mic surgery  to  the  general  body  of  the  art. 

The  first  glance  at  a  patient  will  often  suffice  to  show  to  an  ordinarily 
careful  observer  in  what  direction  disease  of  the  eyes  is  to  be  looked  for. 
Sometimes  there  will  be  manifest  coarse  external  changes,  such  as  swelling 
and  redness  of  the  hds,  with  or  without  exudation  at  their  margins  ;  some- 
times there  will  be  manifest  congestion  of  the  ocular  surface,  with  or  without 
discharge,  and  with  or  without  loss  of  the  natural  polish  and  brightness  of 
the  cornea ;  sometimes  there  will  be  evidence  of  failing  vision  in  the  gait, 
the  aspect,  and  the  manner  of  approach  ;  sometimes,  in  the  absence  of  all 
the  foregoing  conditions,  there  will  be  complaint  of  speedy  fatigue  or  dimness 
of  sight  when  the  eyes  are  employed  upon  near  objects.  Any  clue  which 
may  be  thus  afforded  must,  of  course,  be  taken  as  a  guide  to  further  inquiry. 
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but  must  not  be  accepted,  without  complete  examination,  as  containing  or 
•expressing  the  whole  truth  of  the  case.  For  instance,  it  is  not  very  un- 
common in  hospital  practice  to  see  patients  who  have  been  energetically 
treated  for  an  inflamed  eye  by  leeches  and  local  applications,  but  in  whom 
the  presence  of  a  foreign  body  under  the  lid,  or  even  embedded  in  the  cornea, 
has  been  overlooked  by  some  one  who  was  more  ready  to  prescribe  than  to 
practise  careful  scrutiny. 

It  is  most  convenient  to  consider  the  diseases  of  the  eye  in  an  anatomical  The  eye- 
order;  and  the  eyelids  first  present  themselves  for  examination.  Being  ^ 
covered  externally  by  the  common  integument,  they  are  exposed  to  all  the 
morbid  changes  to  which  it  is  prone,  and  may  be  the  seats  of  inflammation, 
of  ulcer,  of  eruptions,  of  naBvi  and  other  growths,  all  of  which  conditions 
pass  into  the  domain  of  general  surgery.  Begarded  only  as  appendages  of 
the  eye,  they  are  liable  to  tumours  caused  by  obstruction  of  the  ducts  of  the 
Meibomian  glands,  to  distortions  of  shape  caused  by  the  shrinking  of  inflam- 
matory efiFusions,  to  alterations  of  position  caused  by  excessive  or  perverted 
muscular  action,  and  to  chronic  inflammation  of  the  follicles  of  the  hairs 
which  fringe  their  margins.  They  are  also  liable  to  marginal  boils,  which 
do  not  differ  in  any  essential  respect  from  boils  elsewhere,  but  which  are 
called  *  styes,'  and  require  especial  consideration,  on  account  of  their  tendency 
to  destroy  the  eyelashes. 

When  the  duct  of  a  Meibomian  gland  is  obstructed  at  its  orifice  the  duct  Tanal 
itself  becomes  visible  through  the  inner  portion  of  the  tarsal  cartilage  as  a  tnmoun. 
white  line,  which  is  sometimes  sufficiently  prominent  to  produce  mechanical 
irritation  of  the  eye.     This  condition  is  most  common  in  gouty  people,  in 
whom  the  retained  secretion  is  often  rendered  still  more  irritating  by  be- 
coming the  seat  of  chalky  deposit.     In  such  cases  the  margins  of  the  lids 
may  be  soaked  with  a  warm  alkaline  lotion,  containing  perhaps  ten  grains  of 
bicarbonate  of  soda  to  an  ounce  of  water,  in  the  hope  of  dissolving  the  accu- 
mulated secretion  at  the  orifice,  so  that  the  rest  may  be  forced  out  by  pres- 
sure along  the  inner  surface  of  the  lid.    If  this  method  does  not  succeed,  the 
white  line  may  be  split  with  the  point  of  a  sharp  lancet,  and  the  little 
cylinder  of  fatty  or  chalky  matter  turned  out  of  its  bed  and  removed.     When 
the  obstruction  is  in  the  channel  of  a  duct,  above  its  orifice,  the  ordinary 
result  is  the  formation  of  a  small  hemispherical  tumour,  fixed  in  the  tarsal 
cartilage,  and  projecting  externally.     The  skin  is  freely  movable  over  such 
a  tumour,  and  is  unchanged  in  appearance ;  but  when  the  lid  is  everted  the 
base  of  the  tumour  appears  as  a  thinned  and  discoloured  spot  on  the  cartilage. 
If  left  alone  the  tumour  will  eventually  suppurate,  and  will  in  most  cases 
discharge  itself  through  the  cartilage  and  conjunctiva  rather  than  through 
the  skin,  in  the  former  case  leaving  a  button  of  granulation  projecting  from 
the  orifice  by  which  the  pus  has  escaped.     This  button  may  for  a  time  be  a 
source  of  irritation,  but  it  will  eventually  disappear.     The  tumours  are  Their 
harmless,  but  inconvenient  and  unsightly,  and  they  may  be  got  rid  of  by  a  *'«»*■»«»'• 
simple  incision  through  the  thinned  cartilage.    If  this  gives  exit  to  pus 
nothing  more  need  be  done ;  but  if  suppuration  has  not  occurred  the  tumour 
will  contain  semi-transparent  gelatinous  matter,  and  is  then  lined  by  a 
secreting  membrane.    In  such  case  the  contents  should  be  emptied  out  by 
means  of  a  small  scoop  with  sharp  cutting  edges,  which  may  then  be  used 
to  scrape  away  the  lining  membrane  of  the  cavity,  so  as  to  destroy  the 
secreting  surfiace.    When  this  is  done  the  cavity  will  fill  with  blood,  and 
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then,  in  the  course  of  a  few  weeks,  the  swelling  will  dwindle  and  disappear. 
Should  it  fail  to  do  so  it  may  be  punctured  again,  and  its  lining  membrane 
removed  more  effectually  than  before.  A  patient  who  has  once  had  such  a 
tumour  will  be  liable  to  others,  because  as  in  the  case  of  sebaceous  cysts* 
there  seems  to  be  a  special  proclivity  on  the  part  of  some  persons  to  obstruc- 
tion of  the  ducts  or  orifices  of  glands. 

The  inflammation  of  the  hair-bearing  margins  of  the  eyelids,  which  has 
been  called  ophthalmia  tarsi,  tinea  tarsi,  blepharitis,  and  by  other  names, 
is  almost  confined  to  the  children  of  the  poor,  and  seems  to  be  due  either  to 
the  direct  influence  of  dirt  and  atmospheric  irritants,  or  to  contagion.  The 
seat  of  the  disease  is  in  the  follicles  of  the  eyelashes,  and  it  is  essentially  an 
ulcerative  inflammation  affecting  the  lining  of  these  follicles.  It  usually 
commences  in  the  upper  hd,  near  its  middle  portion,  and  first  shows  itself 
by  the  formation  of  a  scab  or  crust,  which  cements  together  the  bases  of 
three  or  four  of  the  cilia.  The  margin  of  the  lid,  at  the  point  corresponding 
to  the  scab,  is  somewhat  swollen,  and  the  swelhng  extends  a  line  or  a  line 
and  a  half  upwards.  The  skin  covering  the  swelling  is  seldom  reddened,  bat 
is  usually  smooth  and  glossy  from  tension.  The  size  of  the  swelling  is  about 
equal  to  that  of  the  scab,  and  the  whole  matter  looks  very  unimportant.  If 
the  scab  is  softened  and  removed,  it  may  be  seen  with  a  magnifying  glass 
that  the  orifices  of  the  hair-foUicles  are  patulous,  and  that  they  yield  a  small 
quantity  of  thin  discharge.  This,  mingling  with  the  secretions  of  the  adjacent 
Meibomian  and  sebaceous  glands,  dries  into  the  crust  which  is  characteristic 
of  the  malady.  The  inflammation  appears  to  commence  near  the  orifice  of 
each  follicle,  and  gradually  to  spread  to  its  deeper  parts,  killing  and  loosening 
the  eyelashes  as  it  proceeds.  The  secretion  is  either  contagious  or  is  at  least 
actively  irritating,  so  that  the  disease  spreads  along  the  margin  of  the  lid 
from  its  original  centre,  and  appears  before  long  in  the  lower  lid  also.  After 
a  time  the  swelling  of  the  lid-margin  removes  the  lower  lachrymal  punctiun 
from  contact  with  the  eyeball,  so  that  the  tears  are  no  longer  carried  into  the 
nose,  but  lodge  and  overflow  and  become  additional  sources  of  irritation, 
often  giving  rise  to  inflammation  of  the  conjunctiva,  and  to  the  develop- 
ment of  blood-vessels  beneath  the  corneal  epithelium.  The  effusion  which 
forms  the  marginal  swelling  of  the  hds  undergoes  gradual  contraction, 
which  curves  and  everts  the  tarsal  cartilages,  while  the  persistent  follicular 
inflammation  destroys  the  eyelashes,  or  leaves  them  weak,  scanty,  distorted, 
and  useless.  The  edges  of  the  lids  become  bare,  red,  everted,  and  unsightly, 
the  tears  overflow  the  cheeks,  the  conjunctiva  is  highly  vascular,  and  the 
cornea  is  clouded  by  active  inflammation  or  residual  opacity.  Such  are  the 
results  of  neglected  blepharitis. 

In  its  early  stages  the  malady  yields  rapidly  to  treatment.  It  is  then 
only  necessary  to  remove  the  crusts  by  soaking  them  with  a  warm  alkaline 
lotion,  and  to  apply  an  astringent  to  the  inflamed  sur&ce  beneath.  A  good 
lotion  is  made  by  dissolving  five  grains  of  bicarbonate  of  soda  in  an  ounce 
of  hot  water ;  and  the  best  astringent  for  home  use  is  an  ointment  of  the 
precipitated  yellow  oxide  of  mercury,  which  may  be  thrown  down  by  any 
alkali  from  a  solution  of  the  perchloride.  This  ointment  is  commonly  known 
as  Pagenstecher*s,  and  has  many  uses  in  ophthalmic  surgery.  For  blepha- 
ritis it  should  contain  about  twenty  grains  of  the  oxide  to  an  ounce  of  vaseline. 
It  is  necessary  to  remove  the  crusts  and  apply  the  ointment  once  a  day,  and  to 
persevere  with  this  plan  for  some  httle  time  after  recovery  is  apparently 
complete.    If  the  apphcation  is  too  soon  abandoned  the  disease  will  again 
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creep  out  of  the  follicles,  and  speedy  relapse  will  occur.  In  cases  which 
resist  treatment  the  surgeon  should  himself  remove  the  crusts,  and  should 
pencil  the  exposed  surface  with  a  fine  point  of  nitrate  of  silver,  diluted  by 
having  been  fused  with  an  equal  weight  of  nitrate  of  potash,  and  then  run 
into  a  mould  for  use.  In  the  chronic  cases,  in  which  structural  mischief 
has  already  been  produced,  in  which  the  eyelashes  are  destroyed  and  the  lids 
everted,  little  more  can  be  done  than  to  slit  up  the  lower  lachrymal  canali- 
cuius  as  far  as  the  caruncle,  so  as  to  facilitate  the  escape  of  tears,  and  thus 
to  diminish  the  discomfort  of  the  patient. 

The  little  marginal  boils  which  are  called  styes  do  not  differ  in  any  Styes, 
essential  respect  from  boils  in  other  parts  of  the  body,  and,  like  them,  they 
generally  indicate  some  derangement  of  health  to  which  attention  should  be 
paid.  They  run  an  ordinary  course  in  a  brief  period  of  time,  and  would  be 
of  little  importance  were  it  not  for  their  tendency  to  destroy  the  hair-follicles, 
and  thus  to  occasion  unsightly  gaps  in  the  row  of  eyelashes.  On  this  ac- 
count, while  an  endeavour  is  made  to  prevent  their  recurrence  by  constitu- 
tional treatment,  it  is  desirable  to  check  the  development  of  each  individual 
boil,  which  may  be  done,  if  it  is  seen  sufficiently  early,  by  pulling  out  an 
eyelash  from  the  centre  of  the  little  pimple,  and  then  touching  it  with  a  fine 
point  of  nitrate  of  silver.  If  suppiuration  cannot  be  prevented  a  poultice 
and  an  early  incision  will  be  desirable ;  and,  if  there  is  no  special  indication 
for  constitutional  treatment,  the  administration  of  the  tincture  of  perchloride 
of  iron  will  often  prove  advantageous. 

Perverted  growth  or  direction  of  the  eyelashes,  by  which  they  are  brought  Maiposi- 
into  contact  with  the  eyeball,  and  become  sources  of  irritation  and  even  of  Jj^heef  *^*^ 
ulceration,  is  met  with  under  three  different  conditions:  first,  as  a  result 
of  hypertrophy  or  redundancy  of  growth  ;  secondly,  as  a  result  of  incur- 
vation of  the  upper  lid  by  the  contraction  of  inflammatory  products  in  the 
conjunctiva ;  thirdly,  as  a  result  of  displacement  of  the  lower  lid  by  muscular 
spasm.  The  first  variety  is  most  commonly  a  remote  consequence  of  a  slight 
degree  of  blepharitis  ;  the  second  is  a  remote  consequence  of  the  more  severe 
forms  of  conjunctivitis;  the  third  occurs  chiefly  in  elderly  persons,  and 
occasionally  follows  operations  upon  the  eye. 

Redundancy  of  growth  of  cilia  is  usually  met  with  only  on  some  small  Redun- 
portions  of  the  margin  of  the  upper  lid,  and  generally  near  the  outer  canthus.  ^ySShM 
The  superfluous  hairs  may  be  plucked  out  from  time  to  time  with  forceps ; 
and  if  this  is  done  frequently,  the  follicles  from  which  they  spring  will  some- 
times undergo  atrophy.     In  other  cases  epilation  will  tend  to  the  production 
of  a  more  active  growth ;  and  then  the  portion  of  cartilage  containing  the 
follicles  may  be  excised  without  sacrifice  of  skin,   or  the  follicles  may  be 
destroyed  by  including  them  in  Sr  thread  of  silk  inserted  after  the  manner 
of  a  seton,  and  left  until  it  produces  suppuration.     When  the  upper  lid  is  incurva. 
incurved  the  best  method  of  treatment  is  to  split  the  tarsal  cartilage  into  an  ^^|k[ 
anterior  and  a  posterior  layer,  by  the  careful  use  of  a  thin  and  keen  scalpel. 
The  middle  portion  of  the  anterior  layer  may  then  be  excised  in  a  horizontal 
direction,  including  skin  and  orbicularis  muscle,  and  the  lower  strip,  carrying 
the  eyelashes,  may  be  transplanted  upwards  and  secured  by  sutures,  leaving 
the  lower  margin  of  the  posterior  layer  exposed.     No  dressing  but  the  dried 
blood  is  required,  and  the  disfigurement  of  the  lid  which  is  at  first  produced 
will  be  recovered  from  in  the  course  of  a  few  weeks,  leaving  the  lashes 
permanently  removed  from  the  eye.     The  inversion  of  the  lower  lid  by  Inrenion 
muscular  action  may  sometimes  be  overcome  by  the  application  of  sticking-  w^*~ 
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plaster  or  of  contractile  collodion,  but  will  more  frequently  require  tLe 
excision  of  a  strip  of  skin  and  muscle,  which  should  be  very  narrow,  and 
should  be  taken  from  immediately  below  the  tarsal  margin.  When  inversion 
follows  an  operation  upon  the  eye,  excision  of  skin  should,  in  most  cases,  be 
performed  without  delay,  as  otherwise  the  mechanical  irritation  of  the 
displaced  lashes  may  produce  disastrous  consequences.  The  good  result  of 
the  operation  depends  chiefly  on  the  removal  of  the  marginal  portion  of  the 
orbicularis ;  and,  if  too  much  skin  is  taken,  absolute  eversion  of  the  lid  may 
be  the  result. 

Ectropiam.  Eversion  of  the  lid  (commonly  called  ectropium)  may  be  produced  by  the 
contraction  of  inflammatory  exudations  external  to  the  cartilage,  by  the  con- 
traction of  cicatrices  on  the  face,  by  redundancy  or  hypertrophy  of  the 
conjunctiva,  by  the  mere  weight  of  the  Hd  in  cases  of  paralysis  of  the  portio 
dura,  and  also,  sometimes,  in  aged  people  in  whom  there  is  no  paralysis,  but 
in  whom  the  orbicularis  is  very  feeble  and  the  skin  loose  and  relaxed.  In 
the  treatment  of  wounds  about  the  face  the  probable  action  of  cicatrices  on 
the  lids  must  be  considered,  and  contractions  must  as  far  as  possible  be 
prevented  by  skin-grafting,  and  by  careful  attention  during  the  healing 
process.  When  the  cicatrix  has  assumed  its  permanent  condition  any 
ectropium  which  has  been  produced  may  often  be  remedied  by  a  well-planned 
plastic  operation.  The  treatment  of  paralytic  ectropium  resolves  itself  into 
that  of  the  paralysis,  which  may  sometimes  be  amenable  to  the  judicious 
application  of  a  continuous  or  an  induced  galvanic  current ;  and  the  form 
which  is  due  to  conjunctival  hypertrophy,  or  to  mere  senile  relaxation  of 
parts,  may  sometimes  be  cured  by  the  contraction  of  a  conjunctival  eschar, 
made  by  the  free  application  of  solid  nitrate  of  silver.  Failing  this  the  re- 
dundant conjunctiva  may  be  excised,  and  the  lid  brought  into  position  by 
sutures.  Ectropium  should  always  be  remedied  if  possible,  for  it  is  not  only 
a  conspicuous  and  unsightly  deformity,  which  entails  much  inconvenience  by 
interfering  with  the  natural  course  of  the  tears,  but  it  also  exposes  the  eye 
to  injury  from  the  absence  of  its  natural  protectors. 

Wounds  of  Wounds  or  injuries  of  the  eyehds,  of  whatever  nature,  should  be  treated 
on  the  principle  of  preserving  every  fragment  of  skin,  and  of  endeavouring 
to  avoid  distortion  of  shape.  Guts  or  lacerations  should  be  carefully  cleans^ 
from  dirt  and  coagula,  their  edges  accurately  united  by  a  suflUcient  number 
of  fine  sutures,  and  then  covered  by  a  crust  of  styptic  colloid,  or  of  dried 
blood  and  tincture  of  benzoin,  beneath  which  primary  union  will  often  take 
place  under  the  most  unpromising  circumstances,  thanks  to  the  vitality  and 
vascularity  of  the  parts  concerned.  The  best  material  for  eyelid  sutures, 
especially  for  complicated  or  irregularly  lacerated  wounds,  for  which  many 
are  required,  is  the  finest  platinum  wire,  as  fine  as  human  hair ;  and  it  may 
be  conveniently  inserted  by  the  needles  which  are  made  for  threading  tlie 
smallest  beads.  When  wire  is  not  at  hand  human  hair  makes  a  good  sub- 
stitute, except  that  its  elasticity  exposes  it  to  slip  when  it  is  being  tied. 

Ptosis.  The  condition  known  as  ptosis,  in  which  the  upper  lid  is  partially  or 

entirely  closed,  may  be  a  result  of  injury,  or  of  paralysis  of  the  levator 
palpebrflB  muscle.  I  have  seen  one  instance  in  which  complete  ptosis  was 
produced  by  accident.  The  patient,  a  lad  of  ten  years  old,  fell  down  in  such 
a  manner  that  a  small  batswing  gas-burner  caught  beneath  his  upper  lid. 
and  the  weight  of  his  body  tore  the  tarsal  cartilage  from  its  attachment  to 
the  tendon.  Some  months  after  the  injury  I  made  an  incision  along  the 
upper  lid,  sought  for  and  recovered  the  muscle,  and  reunited  it  to  the 
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tilage  by  three  catgut  sutures.  The  result  was  entirely  successful,  only  very 
slight  drooping  of  the  lid  remaining.  When  ptosis  is  caused  by  paralysis  it 
is  often  recovered  from  under  the  influence  of  treatment  addressed  to  the 
nervous  affection  on  which  the  paralysis  depends  :  but,  faihng  this,  an  opera- 
tion may  be  required  in  order  to  reopen  the  eye,  and  to  enable  it  to  take  part 
in  vision.  The  most  successful  plan  is  to  make  a  single  horizontal  incision 
along  the  middle  of  the  fallen  hd,  to  detach  the  skin  upwards  and  downwards, 
to  excise  a  broad  strip  of  the  orbicularis  muscle,  and  to  unite  the  edges  of  the 
muscular  gap  by  catgut  sutiures  without  any  sacriflce  of  skin.  In  this  way  the 
lid  may  be  effectually  lifted,  without  producing  the  appearance  of  dragging 
or  straining  which  follows  the  removal  of  skin,  and  also,  if  the  operation  is 
nicely  managed,  without  tilting  forward  the  lower  margin  of  the  cartilage. 

Next  in  order  to  the  diseases  of  the  eyelids  come  those  of  the  conjunctiva,  Diseases  of 
which,  after  lining  the  Uds,  is  reflected  to  cover  the  surface  of  the  eyeball,  fuJctiva 
and  is  continued  over  the  cornea  by  its  epitheUal  layer,  although  its  other 
elements  are  firmly  united  to  the  sclerotic  at  the  corneal  margin.  The  con- 
junctiva, as  a  mucous  membrane,  is  liable  to  inflammation  attended  by 
increased  secretion,  which  may  assume  a  purulent  character,  and  may  become 
actively  contagious.  It  is  also,  as  the  external  covering  of  the  eye,  exposed 
to  irritation  by  atmospheric  dirt  or  noxious  vapours,  or  by  the  lodgment  of 
foreign  bodies  upon  its  surface. 

Inflammation  of  the  conjunctiva  is  commonly  divided  into  the  simple  or  Inflamma- 
catarrhal,  and  the  purulent ;  and,  although  these  two  forms  pass  into  one  ^^^nc*!^* 
another  by  imperceptible  gradations,  the  distinction  is  not  without  practical  tiya. 
convenience.  In  simple  conjunctivitis  the  membrane  is  congested  and  some- 
what tumid,  and  its  secretion,  which  is  of  a  mucous  character,  readily  dries 
into  crusts  upon  the  eyelashes  and  the  margins  of  the  lids.  The  caruncle 
and  plica  semilunaris  are  somewhat  swollen,  there  is  a  certain  amount  of 
itching  or  smarting,  and  the  lids  become  adherent  during  sleep  from  the 
drying  of  the  viscid  secretion.  There  is  also  some  increase  in  the  flow  of 
tears,  but  there  is  no  tensive  or  deep-seated  pain,  no  impairment  of  vision, 
except  momentarily  from  the  presence  of  secretion  which  can  be  cleansed 
away,  no  turbidity  of  the  cornea  or  diminution  of  the  lustre  of  the  iris,  no 
irregularity  or  sluggishness  of  the  pupil,  and  the  congestion  is  limited  to  the 
conjunctiva,  and  neither  extends  to  the  cornea  nor  to  the  fine  zone  of  scle- 
rotic vessels  which  surrounds  the  corneal  margin.  The  latter  point  may 
readily  be  determined  by  finger-pressure  through  the  medium  of  the  lower  lid, 
which  should  be  first  pushed  up  so  as  partially  to  cover  the  cornea,  and  then 
made  to  ghde  downwards  over  the  ocular  surface.  The  pressure  will 
empty  the  conjunctival  vessels  for  a  moment,  and  will  leave  a  pure  white 
track  right  up  to  the  corneal  margin.  This  track  will  be  instantly  effaced 
by  the  returning  blood ;  but  its  perfect  whiteness  in  the  neighbourhood  of 
the  cornea  is  the  point  to  be  observed,  and  shows  the  absence  of  any  ten- 
dency to  iritis.  In  order  to  see  that  there  is  no  encroachment  of  vessels 
upon  the  cornea,  it  is  best  to  examine  the  margin  with  a  magnifying  lens. 

Simple  conjunctivitis,  in  the  mild  form  which  has  been  described,  is  a  Simple  or 
trivial  affection,  curable  in  a  short  time  by  the  local  employment  of  any  ^**"***'- 
metallic  astringent,  and  which  yields  most  readily  to  Uie  frequent  use 
of  a  comparatively  mild  appHcation.    A  solution  of  nitrate  of  silver,  of 
about  two  grains  to  the  ounce  of  distilled  water,  is  perhaps  the  most  efiSca- 
eiouB  ;  but  its  tendency  to  stain  handkerchiefs  is  an  objection  to  its  use,  and 


704 


DISEASES  OP  THE  EYE. 


Several 
varieties. 


Infantile 
pnrnlent 
ophthal- 
mia. 


Treatment 
iif  infantile 
purulent 
ophthal- 
mia. 


a  solution  of  sulphate  or  chloride  of  zinc,  or  of  sulphate  of  copper,  will  usually 
fulfil  every  indication.  The  lower  lid  should  be  drawn  down,  and  a  little 
of  the  lotion  should  be  applied  to  its  inner  surfEice,  by  means  of  a  goosequill 
scoop.  A  solution  of  acetate  of  lead  would  be  equally  beneficial,  but  the  ap- 
plication of  a  salt  of  lead  to  the  eye  is  attended  by  the  objection  that,  if  there 
should  be  any  loss  of  corneal  epithelium,  an  opaque  white  deposit  of  car- 
bonate of  lead  may  be  left  upon  the  abraded  surface.  The  lotion  which  has 
been  beneficial  in  one  case  is  sometimes  preserved  by  a  patient,  to  be  used 
again  under  very  different  circumstances ;  and  hence  an  application  con- 
taining lead  should  only  be  ordered  with  great  circumspection. 

When  conjunctivitis  passes  beyond  this  simple  form,  and  produces  puru- 
lent discharge  and  swelling  of  the  conjunctiva  and  eyelids,  it  often  becomes 
a  very  formidable  affection,  which  not  unfrequently  leads  to  blindness  by 
interfering  with  the  nutrition  of  the  cornea  and  producing  sloughing  or 
necrosis  of  that  membrane.  Purulent  conjunctivitis  may  occur  as  a  sporadic 
affection,  but  its  chief  forms  are  three  in  number,  the  in&ntile,  the  gonor- 
rhceal,  and  the  epidemic. 

The  first  of  these,  infantile  purulent  ophthalmia,  commences  about  the 
third  day  after  birth,  and  is,  in  most  cases,  probably  due  to  inoculation  with 
the  vaginal  secretions  of  the  mother.  The  inflammation  rapidly  gains  in 
intensity,  the  conjunctiva  lining  the  eyelids  becomes  greatly  swollen,  the 
lids  are  puffy  and  red  externally,  and  a  profuse  discharge  of  thick  pus  is 
poured  out.  The  conjunctiva  covering  the  globe  is  always  much  congested ; 
and  in  the  worst  cases  it  is  elevated  by  swelling,  and  overlaps  the  corneal 
margin,  producing  the  condition  called  chemosis.  When  this  occurs  the 
cornea,  which  derives  much  of  its  nourishment  from  the  conjunctival  vessels, 
is  placed  in  great  danger.  It  soon  becomes  turbid,  and  the  turbidity  may 
soon  pass  into  necrosis.  In  neglected  cases  the  pus  dries  upon  the  palpebral 
margins  and  cements  them  together,  so  as  to  retain  the  fresh  secretion  iii 
the  conjunctival  sac,  where  it  distends  the  lids  and  presses  injuriously  upon 
the  eye.  The  severity  of  the  affection  varies  much  in  different  cases,  and 
may  be  measured  by  the  swelling  of  the  lids,  and  by  the  viscidity  of  the  dis- 
charge. It  probably  depends  in  some  measure  upon  the  character  of  the 
vaginal  secretion,  and  also  upon  the  strength  and  vital  resistance  of  tije 
in&nt ;  and  on  both  grounds  the  worst  cases  are  met  with  in  tlie  subjects  of 
inherited  syphilis.  When  the  inflammation  is  violent  or  the  in£ant  diseased 
or  weakly,  sloughing  of  the  cornea  may  take  place  very  rapidly  ;  but  when 
the  inflammation  is  moderate,  the  infant  vigorous,  and  the  discharge  thin 
and  as  if  muco-purulent,  the  disease  may  even  wear  itself  out  harmlessly. 
Under  almost  all  circumstances,  if  the  cornea  is  bright  and  dear  when  first 
seen  by  the  surgeon,  a  favourable  prognosis  may  be  confidently  given.  If 
the  cornea  is  turbid  the  prognosis  must  be  very  guarded  ;  and,  if  it  is  con- 
cealed by  the  swelling  of  the  lids,  no  opinion  must  be  hazarded  until  it  can 
be  seen. 

As  long  as  the  cornea  retains  its  integrity  the  treatment  required  is 
cleanliness,  and  the  regular  application  of  an  astringent ;  and  if  properly 
carried  out  it  is  not  too  much  to  say  that  this  treatment  will  be  invariably 
successful.  The  lids  being  separated  by  the  fingers,  a  small  stream  of 
warm  water  may  be  allowed  to  trickle  gently  between  them  from  a  sponi^'. 
being  received  at  the  side  of  the  face  in  a  basin,  until  all  discharge  is  wasiied 
away.  The  lids  must  be  gently  pressed  with  a  soft  absorbent  handkerchief, 
to  remove  water  from  the  conjunctival  sac,  and  then  a  few  drops  of  a 


GONORRHGEAL  OPHTHALMIA.  705 

Bolntion  of  nitrate  of  silver,  of  the  strength  of  two  grains  to  the  ounce  of 
distilled  water,  must  be  suffered  to  fall  between  them.  Lastly,  the  margin 
of  the  lids  should  be  effectually  anointed  with  vaseHne,  to  prevent  their 
adhesion  firom  the  drying  of  the  discharge ;  and  the  whole  proceeding  must 
be  repeated  every  four  hours.  Li  a  very  short  time  manifest  improvement 
will  take  place ;  and  the  applications  may  be  made  less  frequently,  but  they 
must  not  be  entirely  discontinued  until  the  cure  is  complete. 

K  the  infant  is  the  subject  of  inherited  syphiUs  mercurial  inunction  MerenriAi 
should  be  practised.  For  this  the  best  method  is  to  spread  half  a  drachm  "^^"^^^"'°* 
of  blue  ointment  on  a  strip  of  flannel,  and  to  button  it  round  the  abdomen, 
renewing  the  ointment,  on  the  same  piece  of  flannel,  every  day.  If  the 
infant  is  feeble  it  may  take  half  a  drachm  of  cod-liver  oil,  with  a  drop  of 
liquor  cinchonsB,  twice  a  day ;  and  if  the  mother's  milk  is  deficient  in 
quantity  or  quality,  a  wet-nurse  should  be  procured,  or  careful  hand-feeding 
^ould  be  had  recourse  to.  It  is  seldom  enough  for  the  surgeon  to  be  con- 
tent with  verbal  instructions,  but  he  must  show  the  nurse  how  the  nitrate  of 
fdlver  lotion  is  to  be  applied,  and  must  carefully  supervise  the  arrangements 
for  the  feeding. 

When  the  cornea  is  already  turbid  the  same  kind  of  treatment  must  be  ImpUca 
pursued,  and  if  sloughing  does  not  occur  the  turbidity  will  in  most  cases  ^^ 
dear  away  in  the  course  of  time,  if  not  entirely,  yet  sufficiently  to  leave  use- 
ful vision.     If  only  a  small  portion  of  the  cornea  should  perish,  recovery  may 
still  take  place,  leaving  the  curvature  of  the  membrane  altered  and  flattened, 
the  iris  adherent  to  the  cicatrix,  and  the  pupil  more  or  less  closed  or  displaced. 
When  the  corneal  slough  is  extensive  the  result  is  the  condition  called  com- 
plete staphyloma,  in  which  the  iris  becomes  blended  with  the  cicatrix,  and 
projects  as  a  bluish-white  prominence  in  the  situation  of  the  cornea.    In  such 
cases  perception  of  light  is  often  preserved,  but  never  vision  of  objects ;  and 
the  subjects  of  this  misfortune  form  a  very  lai^e  proportion  of  the  inmates 
of  our  blind  asylums  and  similar  institutions.    It  should  never  be  forgotten, 
especially  by  those  who  are  engaged  in  obstetric  practice,  that  corneal 
staphyloma  would  probably  never  occur,  as  a  result  of  infantile  piurulent 
ophthalmia,  if  that  malady  were  always  promptly  and  properly  treated.     The 
medical  attendant  of  a  lying-in  woman  should  leave  orders  that  he  must  be 
sommoned  without  delay  if  any  inflammation  of  the  infiEuit's  eyes  should  be 
perceived. 

Oonorrhoeal  ophthalmia,  in  its  symptoms,  course,  and  termination,  greatly  Ckmor- 
resembles  the  infantile  variety.    As  its  name  implies,  it  occurs  only  in  ^^2mJiu^ 
adults,  or  at  least  only  in  those  who  have  been  in  contact  with  the  secretion 
of  gonorrhoea.    It  is  generally  believed  to  be  the  result  of  direct  inocu- 
lation with  the  urethral  discharge,  and  is  doubtless  often  produced  in  this 
way.    It  is  thought  by  some  to  be  occasionally  part  of  the  original  disease 
independently  of  inoculation,  and  I  have  seen  a  few  cases  which  rather  tend 
to  this  conclusion,  although  inoculation  would  be  very  difficult  to  disprove. 
In  the  treatment  of  gonorrhoea,  more  especially  of  a  first  attack,  it  is  always 
desirable  to  caution  the  patient  about  his  eyes,  so  that  he  may  neither  rub 
them  with  fingers  soiled  with  urethral  discharge  nor  in  any  other  way  suffer 
it  to  be  brought  into  contact  with  the  conjunctiva.    It  is  an  important  dif- 
ference between  infantile  and  gonorrhoeal  ophthalmia  that  the  latter,  either 
^m  the  essential  nature  of  the  affection,  or  from  the  different  character  of  the 
macoTis  membrane  in  the  adult,  is  much  less  amenable  to  treatment  than  the 
fonner,  so  that  a  very  guarded  prognosis  should  be  given  in  every  case.    In 
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old  times  the  treatment  of  gonorrhoBol  ophthalmia  was  of  the  most  heroic 
description,  including  bleeding  from  the  arm,  the  application  of  many  leeches 
to  the  temples,  the  administration  of  purgatives  and  mercury,  and  the  enforce- 
ment of  an  antiphlogistic  regimen.     Under  this  method  the  cornea  usually 
sloughed ;  and  the  credit  of  introducing  a  more  rational  system  is  due  to  Mr. 
Dixon,  who  perceived  that  sleughing  was  the  danger  chiefly  to  be  guarded 
against,  and  that  one  way  of  guarding  against  it  was  by  stimulants  and  a 
generous  diet.     Von  Graefe  carefully  studied  the  question  of  local  medication, 
and  laid  down  rules  for  the  application  of  nitrate  of  silver,  which,  if  they 
are  strictly  observed,  will  conduct  many  cases  to  a  successful  termination. 
The  first  principle  of  treatment,  when  only  one  eye  is  affected,  is  to  protect 
the  other  from  inoculation.    For  this  purpose  the  sound  eye  should  be 
covered  with  a  piece  of  waterproof  tissue,  gummed  to  the  skin  by  collodion, 
and  over  this  a  compress  and  bandage  should  be  applied.    A  still  better  pro- 
tection has  lately  been  introduced,  which  consists  of  a  watch-glass  inserted 
into  a  piece  of  waterproof  tissue,  spread  with  adhesive  plaster.    The  sound 
eye  being  covered,  the  surgeon  takes  a  solution  of  nitrate  of  silver,  of  about  a 
scruple  to  the  ounce,  or  still  better,  a  solid  stick  of  a  compound  made  by  fasing 
together  one  part  of  nitrate  of  silver  and  three  parts  of  nitrate  of  potash. 
The  eyelids  being  everted  and  cleansed  from  discharge,  their  inner  sur&ces 
are  carefully  painted  over  with  the  solution,  or  touched  in  every  part  with 
the  stick  ;  and  then,  after  a  few  moments,  before  they  are  released,  the  super- 
fluous nitrate  of  silver  is  decomposed  by  a  brushful  of  a  solution  of  conmion 
salt,  which,  in  its  turn,  is  washed  away  with  water.    The  nitrate  of  silver 
should  be  so  applied  as  to  produce  only  a  superficial  eschar,  extending  no 
deeper  than  the  epithelium,  and  sparing  the  basement  membrane,  and  it 
should  not  be  suffered  to  come  into  contact  with  the  cornea.    The  applica- 
tion should  be  renewed  as  often  as  the  superficial  eschar  is  cast  off,  which  will 
generally  be  about  every  eight  hours.    It  will  occasion  acute  pain,  and  hence, 
more  especially  in  bad  cases,  in  which  the  lids  are  brawny,  much   swollen, 
difficult  to  evert,  and  slippery  from  discharge  when  they  are  everted,  it  is 
often  desirable  to  administer  an  anaesthetic,  and  to  hold  the  margin  of  the 
upper  lid  with  toothed  forceps.    In  the  intervals  between  successive  cauteri- 
sations, unless  the  patient  is  sleeping,  the  conjunctival  sac  should  be  fre- 
quently and  gently  sjrringed  out — perhaps  every  hour — with  a  weak  solution 
of  chloride  of  zinc,  of  one  or  two  grains  to  the  ounce ;  and,  as  the  local 
symptoms  abate,  the  nitrate  of  silver  may  be  laid  aside  and  the  strength  of 
the  zinc  lotion  increased.    Mr.  Bader  has  recently  contrived  a  glass  syringe, 
with  a  broad  flat  nozzle,  by  means  of  which  soft  ointment  may  be  easily 
deposited  in  the  conjunctival  sac ;  and,  when  this  is  used,  as  the  remedies 
will  remain  for  a  longer  time  in  contact  with  the  inflamed  membrane,  tbej 
may  be  of  a  less  potent  character.  Vaseline  is  the  best  vehicle  for  them  ;  and 
Mr.  Bader  strongly  recommends  an  ointment  of  iodoform,  which  I  have  ako 
used  with  good  results  at  St.  George's  Hospital.    The  strength  may  be 
twenty  grains  to  the  ounce,  and  half  a  drachm  or  so  may  be  pressed  out 
under  the  upper  lid.    An  ointment  containing  from  five  to  ten  grains  of 
nitrate  of  silver  to  the  ounce  may  be  used  in  the  same  manner.   Furthermore, 
as  an  accessory  to  more  active  treatment,  a  solution  of  eserine  sulphate  (gr. 
iv  to  Ij)  of  distilled  water  should  be  dropped  into  the  eye  from  time  to 
time,  on  account  of  its  power  to  check  inflammatory  processes  by  arresting 
the  migration  of  white  corpuscles. 

While  such  is  the  local  treatment  as  ii&r  as  the  eye  is  concerned,  the  oon- 
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stitutional  state  and  the  arethritis  should  also  receive  attention.  For  the  General 
latter  it  is  best  to  use  very  weak  astringent  injections,  and  to  abandon  any  *"*'°**"^ 
internal  remedies,  such  as  copaiba,  which  might  interfere  with  appetite  or 
digestion.  The  diet  should  be  nourishing  but  unstimulating,  and  means 
should  be  taken  to  allay  pain  and  to  procure  sleep.  As  already  stated,  the 
chief  risk  attendant  upon  the  ophthalmia  is  that  of  sloughing  of  the  comea, 
which  is  produced  partly  by  the  mechanical  arrest  of  its  blood-supply,  and 
partly  also,  in  all  probabihty,  by  the  depressed  state  of  the  general  bodily 
nutrition,  or  even,  in  some  cases,  by  the  septic  influence  of  the  gonorrhoaa 
itself.  In  order  to  obviate  the  effects  of  these  conditions,  the  administration 
of  quinine,  in  doses  of  two  or  three  grains  three  times  a  day,  will  generally 
be  desirable. 

When  the  swelling  of  the  ocular  part  of  the  conjunctiva  is  very  thick 
and  firm,  the  comea  will  be  exposed  to  additional  danger,  and  in  such  cases 
it  is  desirable  to  divide  the  swollen  tissues  freely,  by  three  or 
four  incisions  radiating  from  the  corneal  margin,  and  carried 
well  down  to  the  sclerotic.  Such  incisions  may  be  conveniently 
made  with  scissors,  which  do  not  expose  the  sclerotic  itself  to 
any  danger  of  being  divided. 

When  sloughing  of  the  comea  occurs  it  will  sometimes  be  slonghiDg 
universal,  destroying  the  whole  of  the  membrane,  and  leading  to 
collapse  and  wasting  of  the  globe,  or  to  the  formation  of  a 
complete  staphyloma,  in  either  case  with  total  loss  of  sight. 
More  frequently  it  is  but  partial  as  regards  its  superficial  extent, 
but  it  usually  goes  on  to  perforation,  after  which  improvement 
commences,  and  the  resulting  ulcer  heals,  leaving  an  opaque 
cicatrix,  to  which  some  portion  of  the  iris,  and  more  or  less  of 
the    pupillary  margin,   are  firmly  and    inseparably  adherent. 
When  this  happens  vision  will  be  more  or  less  impaired,  accord- 
ing to  the  position  of  the  cicatrix,  to  the  degree  of  flattening  of 
the  comea  which  has  been  produced  by  its  contraction,  and  to 
the  extent  of  the  incarceration  of  the  pupil ;  and  the  flattening 
of  the  comea  often  seriously  limits  the  improvement  of  sight 
which  may  be  gained  by  placing  an  artificial  pupil  behind  some 
still  transparent  part.    It  is,  therefore,  highly  important  to 
prevent  perforation  of  the  comea,  and  this  may  often  be  done  by 
paracentesis  of  the  anterior  chamber  at  the  corneal  margin,  the 
artificial  evacuation  of  the  aqueous  humour  having  a  tendency  to 
prevent  the  extension  of  the  sloughing  process,  and  arresting  it, 
as  spontaneous  perforation  arrests  it,  probably  by  diminishing 
the  pressure  from  within.    Paracentesis  of  the  anterior  chamber 
should  be  performed  at  the  corneal  margin  on  the  outer  side,  by 
a  puncture  from  any  sharp  instrument,  and  by  the  subsequent 
insertion  of  a  blunt  probe,  so  as  to  press  back  the  posterior  lip 
of  the  little  wound,  to  allow  the  aqueous  humour  to  escape.    It 
is  most  safely  performed  by  the  aid  of  the  special  needle  made 
for  the  purpose,  and  shown  in  Fig.  884.    This  needle  has  a  stop 
or  shoulder  to  arrest  its  penetration,  so  that  it  can  wound  neither 
the  iris  nor  the  lens ;  and  a  probe  for  opening  the  puncture  is 
mounted  on  the  same  handle.    It  is  best  to  have  the  patient 
recumbent,  and  the  operator,  standing  behind  his  head,  should 
raise  the  upper  lid  and  lock  it  under  the  orbital  margin  with  two  fingers* 
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of  liquor  chlori,  843  a  step  towards  astringents  of  a  more  active  character ; 
and  this  remedy  appears  to  have  the  incidental  advantage  of  destroying  the 
infective  quality  of  the  secretion.  It  should  be  dropped  into  the  eyes  twice 
daily,  and  the  results  of  its  employment  should  be  watched  with  the  greatest 
care.  If  the  conjunctival  swelling  shows  a  tendency  to  become  more  dense, 
or  if  there  are  symptoms  threatening  the  spreading  of  inflammation  to  the 
cornea,  then  the  liquor  chlori  must  be  laid  aside  in  favour  of  atropine  and 
soothing  fomentations.  If,  on  the  contrary,  the  conjunctival  swelling  becomes 
more  lax  and  voluminous,  and  the  secretion  more  abundant,  then  the  hqnor 
chlori  should  be  superseded  by  the  diluted  solid  nitrate  of  silver,  applied  as 
directed  for  the  gonorrhoea!  form  of  the  affection ;  and  this  in  its  turn,  as 
the  condition  of  the  patient  improves,  should  be  superseded  by  solutions  of 
the  salts  of  copper  or  zinc. 

Bearing  in  mind,  then,  that  it  is  impossible  to  draw  any  line  of  demar- 
cation between  the  mildest  form  of  conjunctivitis  and  the  most  severe 
purulent  ophthalmia,  and  that  the  successful  treatment  of  each  case  will 
depend  upon  a  correct  appreciation  of  its  stage  and  its  tendencies,  and  upon 
accurate  observation  of  the  effects  of  the  first  remedies  selected,  it  may  be 
laid  down  as  a  general  principle  that  all  mild  forms  will  bear  metaUic 
astringents  from  the  beginning,  and  will  often  be  readily  cured  by  them. 
The  more  severe  forms  display  an  early  period  of  acute  irritation,  in  which 
any  stimulation  would  be  mischievous,  and  would  increase  the  severity  of  the 
attack.  This  period  must  be  tided  over  by  the  local  use  of  atropine  and  hot 
fomentations,  aided  by  such  regimen  and  general  treatment  as  the  state  of 
the  health  may  require.  It  may  lead  either  to  a  brawny  swelling  of  the 
conjunctiva,  with  thin  discharge  and  a  tendency  to  corneal  death  or  inflam- 
mation, or  to  a  voluminous  and  lax  swelling,  with  discharge  of  a  pomleDt 
character.  The  former  condition,  when  of  a  pronounced  kind,  forbids  the 
use  of  local  stimulation  ;  the  latter  requires  the  repeated  destruction  of  the 
epithelium  by  caustic. 

When  the  cornea  becomes  ulcerated,  if  the  ulcers  threaten  to  peiforate, 
the  treatment  by  paracentesis  must  be  had  recourse  to.  Ulcers  which  do  not 
threaten  to  perforate  require  at  first  no  modification  of  the  plans  already 
mentioned ;  but  as  soon  as  a  process  of  repair  commences  it  may  be  promoted 
by  various  local  applications,  which  need  not  interfere  with  those  required  by 
the  conjunctiva.  Among  these  the  first  place  may  be  given  to  Pagenstecher's 
yellow  oxide  of  mercury  ointment,  or  to  dry  calomel  sprinkled  over  the 
cornea  in  small  quantity ;  or  Dr.  Williams's  citrine  ointment  may  be  tried 
(in  which  olive  oil  is  replaced  by  cod-liver  oil),  or  one  containing  a  little  red 
oxide  of  mercury  or  a  little  sulphuret  of  arsenic. 

Whatever  may  be  the  fate  of  the  cornea,  the  subsidence  of  the  acute  stage 
of  the  disease  may  lead  either  to  perfect  recovery  or  to  a  state  of  chronic 
inflammation  of  the  conjunctiva,  in  which  there  is  great  liability  to  frequent 
relapses,  and  a  tendency  to  hyperplasia,  which  shows  itself  in  an  exuberant 
crop  of  secondary  granulations  in  the  palpebral  folds  and  on  the  lining  of 
the  lids.  These  granulations  differ  from  the  follicular  or  sago-grain  granu- 
lations both  in  appearance  and  in  nature ;  and  they  are  a  result  of  hyper- 
trophy  of  the  conjunctival  papillae,  which  are  strictly  analogous  to  those  oi 
the  derma.  The  eyelids  become  villous  over  their  whole  internal  aspect,  and 
the  palpebral  folds  may  be  almost  shaggy  with  enlarged  and  vascular  papill<B> 
In  process  of  time  the  tendency  to  relapse  dies  out,  but  the  papills  remam, 
and  may  assume  a  warty  appearance  while  the  suboon  unctival  tissue  becomes 
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which  should  also  rest  against  the  inner  side  of  the  eyeball  to  check  rotation 
inwards.  The  point  of  the  needle  should  then  be  thrust  through  into  the 
anterior  chamber  at  the  spot  indicated ;  and,  in  most  cases,  the  puncture 
should  be  re-opened,  either  with  the  needle  or  with  the  probe,  twice  daily 
until  healing  of  the  ulcer  has  commenced. 

Whenever  there  is  considerable  loss  of  corneal  substance,  even  although 
there  may  be  no  perforation,  a  certain  amount  of  flattening  of  the  cornea 
must  be  expected ;  and  whenever  perforation  has  taken  place  the  cicatrix 
will  be  likely  to  become  prominent  under  the  influence  of  the  pressure  from 
within  which  is  produced  by  the  action  of  the  recti  muscles.  In  order  to 
obviate  this  tendency  the  eye  should  be  supported,  during  the  whole  period 
of  healing  of  an  ulcer  which  has  perforated,  by  the  careful  application  of  a 
pad  of  carded  cotton- wool,  retained  by  a  compressive  bandage ;  and,  in  some 
oases,  iridectomy  may  be  performed  at  a  point  opposite  to  the  ulceration. 
The  effect  of  this  will  be  still  further  to  diminish  a  tendency  to  projection, 
and  also  to  provide  an  artificial  pupil  in  a  position  where  the  cornea  is  likely 
to  remain  transparent. 

The  purulent  ophthalmia  of  infancy,  and  the  purulent  ophthalmia  of 
gonorrhcea,  are  alike  highly  contagious,  and  would  be  communicated  in  their 
most  virulent  forms  by  any  conveyance  of  their  discharges  to  the  conjunctiva 
of  a  healthy  eye.    But  as  a  matter  of  fact,  on  account  of  the  precautions 
taken  with  regard  to  them,  they  are  seldom  propagated  in  this  way  ;  and  the 
term  contagious  ophthalmia  is  used  almost  exclusively  to  denote  an  epidemic 
form  of  conjunctivitis  which  is  said  to  have  prevailed  in  Egypt  from  time 
immemorial,  and  to  have  been  introduced  into  Europe  by  the  French  army 
in  the  beginning  of  this  centiury,    Epidemic  conjunctivitis  may  assume  every 
degree  of  severity,  from  the  most  trivial  catarrhal  form,  which  is  curable  by 
an  astringent  lotion  in  a  few  hours,  to  the  most  severe  and  destructive  sup- 
purative inflammation.    In  hospital  practice  it  is  very  common  to  see  con- 
junctivitis of  no  great  severity  run  through  a  family,  or  even  to  see  it  prevail 
in  a  particular  street  or  group  of  buildings ;  and  the  tendency  to  pus-for- 
mation will  usually  be  much  more  marked  in  some  patients  than  in  otliers. 
When  the  malady  appears  in  large  communities,  living  under  insanitary 
conditions,  it  usually  spreads  with  great  rapidity,  and  assumes  a  highly 
dangerous  character.    The  most  remarkable  examples  of  this  tendency  have 
been  furnished  by  regiments  and  by  large  schools,  more  especially  schools  for 
pauper  children.    Both  in  regiments  and  in  schools  it  has  been  found  that 
circumstances  prejudicial  to  health,  such  as  over-crowding,  imperfect  ventila- 
tion, want  of  cleanliness,  and  improper  feeding,  have  a  tendency  to  produce 
the  development  in  the  conjunctiva  of  bodies  which  are  known  as  *  sago- 
grains,'  or  follicular  granulations ;  and  that  the  presence  of  these  granula- 
tions involves  a  peculiar  vulnerability  to  the  causes  by  which  contagious 
ophthalmia  is  produced.    The  granulations  themselves  are  chiefly  found 
about  the  reflection  of  the  conjunctiva  from  the  outer  part  of  the  lower  lid 
to  the  surface  of  the  eyeball ;  and  they  appear  as  small,  rounded,  pellucid 
prominences.    In  their  essential  nature  they  are  analogous  to  enlarj^iHl 
glands,  and  they  consist  of  aggregations  of  lymph-cells,  tlie  connective 
tissue  between  which  has  undergone  absorption  or  displacement.     Sporadic 
cases  of  follicular  granulations  are  frequently  met  with  even  among  people 
of  good  surroundings,  and  the  granulations  may  shrink  and  disappear  with- 
out producing  ophthalmia.    But  they  are,  nevertheless,  a  delicate  test  of  llio 
sanitary  state  of  a  community  ;  and,  when  contagious  ophthalmia  appears  in 
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a  school  or  regiment,  all  eyes  should  be  examined  for  granulations,  and  all 
in  which  they  are  present  should  at  once  be  taken  under  treatment.  For  the 
granulations  themselves  it  is  only  necessary  to  touch  the  conjunctiva  at  in- 
tervals with  some  stimulating  application ;  and  there  is  probably  none  better 
than  the  so-called  lapis  divinus^  a  mixture  of  equal  parts  of  sulphate  of  Lapu 
copper,  nitrate  of  potash,  and  alum,  fused  together  and  run  into  a  mould.  ^^ 
The  resulting  stick  may  be  heated  at  one  end  over  a  gas-flame,  and  its  fased 
external  parts  wiped  away,  until  it  is  shaped  to  a  smooth  and  tapering  point, 
which  can  be  apphed  conveniently  to  all  the  wrinkles  of  the  conjunctival 
membrane.  The  lapis  occasions  some  smarting,  especially  at  the  first  few 
applications  ;  but  this  may  be  diminished  by  holding  down  the  lid  until  the 
effect  has  exhausted  itself  upon  the  palpebral  conjunctiva,  and  also  by  bath- 
ing with  cold  water  immediately  afterwards.  It  is  sufficient  to  make  the 
application  once  daily ;  and,  as  the  granulations  diminish  in  size,  the  in- 
tervals may  be  increased.  In  the  course  of  a  few  weeks,  in  favourable  cases, 
the  enlargements  will  be  absorbed  and  will  disappear. 

In  the  treatment  of  the  conjunctivitis  itself,  whether  or  not  it  has  been  Treatment 
preceded  by  the  presence  of  granulations,  the  practitioner  must  be  mainly  demic  oon- 
guided  by  the  severity  of  the  affection,  by  the  amount  and  density  of  the  janctivHis. 
swelling  of  the  ocular  conjunctiva,  and  by  the  presence  or  absence  of 
turbidity  or  irregularity  of  the  corneal  epithelium,  or  of  a  tendency  to  the 
passage  of  vessels  from  the  conjunctiva  to  the  cornea.  It  is  first  of  all 
necessary  to  ascertain,  in  every  case,  that  the  disease  is  not  due  to  the  pre- 
sence of  a  foreign  body,  and  the  next  point  is  to  observe  whether  the  inflam- 
mation shows  any  tendency  either  to  spread  to  the  cornea  or  to  interfere  with 
its  nutrition.  In  very  acute  forms,  with  much  sweUing  and  profuse  dis- 
charge, the  ocular  conjunctiva  soon  overlaps  the  cornea,  as  in  gonorrhoeal 
ophthalmia ;  and  in  proportion  to  the  bulk  of  the  resulting  chemosis,  and  to 
the  fimmesB  of  the  effused  material,  it  threatens  the  life  of  the  cornea,  and 
sometimes  produces  rapid  necrosis,  without  antecedent  inflammation.  In 
other  cases,  less  severe  in  degree,  there  is  an  early  tendency  to  the  develop- 
ment of  a  vascular  keratitis,  and  fine  twigs  and  loops  of  newly  formed  vessels 
may  be  seen  encroaching  upon  the  cornea,  especially  at  its  upper  and  lower 
portions.  In  others,  again,  there  is  a  tendency  to  corneal  ulceration  of  an 
inflammatory  character,  the  first  evidence  of  which  is  furnished  by  irregu- 
larity, roughness,  and  dulness  of  the  epithehum  at  the  margin.  When  these 
conditions  are  absent,  when  the  swelling  of  the  hds  is  not  excessive,  and 
when  the  corneal  epithelium  is  bright  and  undisturbed,  the  treatment  resolves 
itself  into  the  employment  of  metaUic  astringents.  Among  these  a  solution 
of  acetate  of  lead  is  perhaps  the  best;  but,  on  account  of  the  already 
mentioned  danger  of  applying  it  to  any  caae  in  which  the  corneal  epitheUum 
is  abraded,  and  in  which  it  would  lead  to  the  formation  of  an  opaque  deposit 
of  carbonate,  it  is  generally  safer  to  use  the  sulphate  of  copper,  or  the  sulphate 
or  chloride  of  zinc,  or  the  nitrate  of  silver  ;  or  the  sulphate  of  copper  may 
be  applied  in  the  form  of  lapis  divinus.  In  some  instances  it  will  be  found 
desirable  to  vary  the  astringent  from  time  to  time,  care  being  always  taken 
not  to  select  one  of  too  active  a  character,  and  to  limit  its  operation  as  iai 
as  possible  to  the  eyelids  and  the  palpebral  folds. 

In  the  more  severe  forms,  with  profuse  purulent  discharge  and  early  and 
considerable  swelling,  it  is  found  that  the  stronger  astringents  are  not 
tolerated  at  the  commencement  of  the  disease,  and  that  sedatives  are  first 
required.    In  such  cases  Von  Oraefe  strongly  recommended  the  application 
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of  liquor  chlori,  as  a  step  towards  astringents  of  a  more  active  character ; 
and  this  remedy  appears  to  have  the  incidental  advantage  of  destroying  the- 
infective  quality  of  the  secretion.  It  should  he  dropped  into  the  eyes  twice 
daily,  and  the  results  of  its  employment  should  he  watched  with  the  greatest 
care.  If  the  conjunctival  swelling  shows  a  tendency  to  become  more  dense, 
or  if  there  are  symptoms  threatening  the  spreading  of  inflammation  to  the 
cornea,  then  the  liquor  chlori  must  be  laid  aside  in  favour  of  atropine  and 
soothing  fomentations.  If,  on  the  contrary,  the  conjunctival  swelling  becomes 
more  lax  and  voluminous,  and  the  secretion  more  abundant,  then  the  liquor 
chlori  should  be  superseded  by  the  diluted  soUd  nitrate  of  silver,  applied  as 
directed  for  the  gonorrhoaal  form  of  the  affection ;  and  this  in  its  turn,  as 
the  condition  of  the  patient  improves,  should  be  superseded  by  solutions  of 
the  salts  of  copper  or  zinc. 

Bearing  in  mind,  then,  that  it  is  impossible  to  draw  any  line  of  demar- 
cation between  the  mildest  form  of  conjunctivitis  and  the  most  severe 
purulent  ophthalmia,  and  that  the  successful  treatment  of  each  case  will 
depend  upon  a  correct  appreciation  of  its  stage  and  its  tendencies,  and  upon 
accurate  observation  of  the  effects  of  the  first  remedies  selected,  it  may  be 
laid  down  as  a  general  principle  that  all  mild  forms  will  bear  metallic 
astringents  from  the  beginning,  and  will  often  be  readily  cured  by  them. 
The  more  severe  forms  display  an  early  period  of  acute  irritation,  in  which 
any  stimulation  would  be  mischievous,  and  would  increase  the  severity  of  the 
attack.  This  period  must  be  tided  over  by  the  local  use  of  atropine  and  hot 
fomentations,  aided  by  such  regimen  and  general  treatment  as  the  state  of 
the  health  may  require.  It  may  lead  either  to  a  brawny  swelling  of  the 
conjunctiva,  with  thin  discharge  and  a  tendency  to  corneal  death  or  inflam- 
mation, or  to  a  voluminous  and  lax  swelling,  with  discharge  of  a  purulent 
character.  The  former  condition,  when  of  a  pronounced  kind,  forbids  the 
use  of  local  stimulation  ;  the  latter  requires  the  repeated  destruction  of  the 
epithelium  by  caustic. 

When  the  cornea  becomes  ulcerated,  if  the  ulcers  threaten  to  perforate, 
the  treatment  by  paracentesis  must  be  had  recourse  to.  Ulcers  which  do  not 
threaten  to  perforate  require  at  first  no  modification  of  the  plans  already 
mentioned ;  but  as  soon  as  a  process  of  repair  commences  it  may  be  promoted 
by  various  local  applications,  which  need  not  interfere  with  those  required  by 
the  conjunctiva.  Among  these  the  first  place  may  be  given  to  Pagenstecher's. 
yellow  oxide  of  mercury  ointment,  or  to  dry  calomel  sprinkled  over  the 
cornea  in  small  quantity ;  or  Dr.  Williams's  citrine  ointment  may  be  tried 
(in  which  olive  oil  is  replaced  by  cod-liver  oil),  or  one  containing  a  little  red 
oxide  of  mercury  or  a  little  sulphuret  of  arsenic. 

Whatever  may  be  the  fate  of  the  cornea,  the  subsidence  of  the  acute  stage 
of  the  disease  may  lead  either  to  perfect  recovery  or  to  a  state  of  chronio 
inflammation  of  the  conjunctiva,  in  which  there  is  great  liability  to  frequent 
relapses,  and  a  tendency  to  hyperplasia,  which  shows  itself  in  an  exuberant 
crop  of  secondary  granulations  in  the  palpebral  folds  and  on  the  lining  of 
the  lids.  These  granulations  differ  from  the  follicular  or  sago-grain  granii- 
lations  both  in  appearance  and  in  nature ;  and  they  are  a  result  of  hyper- 
trophy of  the  conjunctival  papillffi,  which  are  strictly  analogous  to  those  of 
the  derma.  The  eyelids  become  villous  over  their  whole  internal  aspect,  and 
the  palpebral  folds  may  be  almost  shaggy  with  enlarged  and  vascular  p^^iUs. 
In  process  of  time  the  tendency  to  relapse  dies  out,  but  the  papills  lemaiD, 
and  may  assume  a  warty  appearance  while  the  suboon  unctival  tissue  becomes 
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thickened  and  indurated.  Such  a  state  is  apt  to  occasion  the  development 
of  vessels  beneath  the  corneal  epitheHum,  and  these  vessels  are  sometimes 
so  numerous  and  so  closely  set  that  they  produce  opacity  and  loss  of  sight. 
In  order  to  prevent  such  an  occurrence  the  stage  of  improvement  from  the 
acute  attack  requires  to  be  carefully  watched,  and  the  application  of  nitrate 
of  silver  should  be  regularly  made  for  some  time  after  the  violence  of  the 
disease  is  exhausted.  When  the  nitrate  is  at  last  laid  aside  it  must  be  re- 
placed by  the  long-continued  use  of  some  milder  application,  as  by  a  lotion 
containing  some  salt  of  zinc  or  lead  or  copper.  The  most  disastrous  results 
are  often  produced  in  cases  in  which  granulations  in  the  palpebral  folds  are 
neglected  or  suffered  to  escape  notice,  because  they  undergo  in  course  of 
time  a  gradual  degeneration  and  contraction,  by  which  the  cartilages  of  the 
upper  lids  become  incurved,  and  the  cilia  are  brought  into  contact  with  the  eye. 
The  cases  of  chronic  trichiasis  which  frequent  our  hospitals  have  nearly 
always  this  history.  The  tarsal  cartilages  are  shortened,  thickened,  and 
andaly  convex  firom  above  downwards ;  and  on  everting  the  lids  the  con- 
junctiva is  seen  to  be  crossed  by  hard  dense  lines  resembling  cicatrices. 

When  contagions  ophthalmia  makes  its  appearance  in  any  pubUc  institu-  Treatment 
tion,  or  in  any  body  of  people  living  under  similar  conditions,  the  surgeon  ^JJ^Toph- 
flhonld  at  once  recognise  the  gravity  of  the  evil,  and  should  enforce  the  most  thaimU  in 
stringent  precautions  to  prevent  the  spreading  of  the  malady.    In  the  first  ^^^^^^^ 
place,  the  patient  should  be  entirely  separated  from  the  unaffected  persons  ; 
and  the  latter  should  be  examined  for  foUicular  granulations,  which  should 
be  subjected  to  local  treatment  wherever  they  are  found.    The  general  con- 
ditions of  living  should  be  considered,  with  especial  reference  to  the  quantity 
and  quahty  of  food,  the  ventilation  of  dwelling-rooms  and  dormitories,  and 
the  cubic  space  allotted  to  each  person.     The  ordinary  means  of  communica- 
tion of  ophthalmia,  especially  by  a  community  of  washing  arrangements, 
should  be  remembered  and  guarded  against ;  and  the  treatment  of  the  in- 
flamed eyes  should  not  only  be  conducted  with  the  greatest  care,  to  dis- 
criminate the  special  requirements  of  each,  but  should  be  continued  until  no 
trace  of  mischief  is  left  lurking  in  the  palpebral  folds. 

In  every  epidemic  of  conjunctivitis  we  meet  with  a  few  cases  in  which  Dinhthe- 
the  discharge,  instead  of  resembling  ordinary  pus,  is  coherent  or  fibrinous,  f^!^^^ 
so  that  it  can  be  peeled  off  in  strips  from  the  conjunctiva,  leaving  a  bright 
red  surfJAce,  which  is  usually  dotted  over  with  bleeding  points.  These  cases 
require  no  modification  of  treatment,  but  they  are  worthy  of  notice,  because 
they  have  often,  and  erroneously,  been  termed  '  diphtheritic*  The  affection 
which  has  been  called  diphtheritic  conjunctivitis  is  scarcely  ever  seen  in 
England,  but  it  is  not  uncommon  in  Berlin  and  other  parts  of  Oermany,  and 
has  been  described  by  many  German  writers.  The  diphtheritic  fibrinous 
effusion  does  not  occur  on  the  conjunctival  surfaces,  but  in  the  interstices  of  the 
subconjunctival  tissue.  The  prominent  symptoms  are  great  pain,  heat,  and 
swelling  of  the  eyelids,  with  distension  of  the  subconjunctival  tissue  by  a 
pale,  firm,  brawny  effusion,  which  arrests  the  local  circulation  and  threatens 
the  cornea  with  speedy  destruction  by  necrosis.  The  prognosis  is  exces- 
sively unfavourable,  and  the  treatment  must  be  conducted  on  the  general 
principles  already  laid  down,  with  the  addition  of  compresses  wrung  out  of 
water  in  the  early  stages,  to  relieve  the  heat  and  pain.  At  a  later 
hot  fomentations  will  promote  vascularisation  and  repair  of  tissue, 
and  the  internal  use  of  mercury  is  said  often  to  have  been  beneficial. 

A  familiar  form  of  inflammation  of  the  conjunctiva  is  that  which  is  asso- 
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Phljcte-  elated  with  the  course  of  the  little  pimples  known  as  '  phlyctennlie.'  Phlyc- 
jtmctiw^  tenulsB  appear  to  resemble  follicular  granulations,  in  that  they  are  essentiallj 
abnormal  aggregations  of  lymph-cells,  but  they  are  seated  on  the  ocular 
instead  of  the  palpebral  conjunctiva,  and  they  undergo  inflammation  and  ulcer- 
ation. Each  phlyctenula  runs  its  course  in  about  eight  days.  The  elevation 
throws  out  fluid  at  its  summit  and  becomes  a  vesicle,  which  bursts  and  forms 
a  small  ulcer,  the  centre  of  which  is  covered  by  a  tenacious  film  of  buff* 
coloured  material.  This  undergoes  disintegration  and  is  cast  off,  and  then 
the  ulcer  heals.  The  phlyctenulsB  may  be  either  single  or  multiple,  and  thej 
often  appear  in  successive  crops.  The  formation  of  each  vesicle  is  attended 
by  some  burning  or  stinging  pain,  which  subsides  when  rupture  has  occarred* 
and  is  succeeded  only  by  such  sensations  of  itching  or  discomfort  as  may  be 
due  to  the  amount  of  attendant  conjunctivitis.  Phlyctenuls  may  appear  on 
the  cornea,  but  their  most  common  seat  is  in  the  ocular  coi^onctiva,  just 
beyond  the  corneal  margin.  A  single  one  hardly  requires  any  other  traat« 
ment  than  rest  of  the  affected  eye  and  the  application  of  a  weak  astringent 
lotion  ;  but  recurrent  phlyctenulte  point  to  disorder  of  the  general  nutrition, 
and  either  to  something  faulty  in  the  habits  of  life  or  to  some  unDaimesa  in 
the  conditions  under  which  the  eyes  are  exerted. 
Conjoncti  The  conjunctiva  may  be  the  seat  of  morbid  growths  of  various  kinds, 

or'\?Sr,S!  ^o^g  ^^^^  "^^y  b«  mentioned  dermoid  and  sarcomatous  tumours,  the 
former  sometimes  bearing  hairs.  Such  growths,  if  they  are  increasmg,  or 
unsightly  or  inconvenient,  may  be  pinched  up  and  removed  by  scissors,  the 
resulting  conjunctival  wound  being  closed  by  a  point  of  fine  suture.  If  the 
wound  is  large  the  conjunctiva  should  be  dissected  from  the  sclerotic  on 
either  side,  so  that  the  edges  may  come  together  more  readily.  It  is  not 
uncommon  to  see  subconjunctival  collections  of  fat  or  of  yellow  fibrous 
tissue,  and  these,  which  are  mostly  situated  on  either  side  of  the  cornea,  are 
sometimes  nipped  and  moulded  by  the  closure  of  the  lids,  so  as  to  form  little 
tumours,  almost  pedunculated,  on  the  horizontal  meridian.  Such  growths 
are  harmless  but  unsightly,  and  they  also  may  be  excised  with  good  effect. 

Pterygium.  Another  form  of  conjunctival  growth  is  pterygium,  which  consists  of  s 
hypertrophy  of  tissue,  sometimes  very  trifling  in  amount,  sometimes  very 
considerable,  having  a  generally  triangular  outline,  wdth  its  apex  trespassing 
more  or  less  upon  the  cornea.  Pterygium  is  especially  apt  to  occur  in  persons 
who  have  lived  in  the  tropics.  It  is  sometimes  an  original  affection,  some- 
times a  final  result  of  long-continued  inflammation,  and  it  is  but  little  amen- 
able to  treatment.  The  hypertrophied  material  may  be  removed  by  excision 
or  ligature,  but  the  same  kind  of  action  is  often  renewed  in  the  cicatrix,  and 
the  patient  seldom  derives  lasting  benefit  from  any  operation.  A  pterygium 
does  no  harm  unless  it  extends  so  far  over  the  cornea  as  to  obstruct  vision, 
and  then  the  best  course  is  to  enlarge  the  pupil  in  the  opposite  direction  by 
iridectomy. 

Epiacle-  An  affection  which  is  apparently  conjunctival,  but  which  is  reaUy  seated 

^^  in  tlie  tissue  intervening  between  the  conjunctiva  and  the  sclerotic,  is  that 

which  has  received  the  name  of  Episcleritis,  although  it  was  formerly  de- 
scribed as  '  Sclerotitis  with  inflammation  of  the  insertion  of  a  rectus  muscle/ 
It  appears  as  an  elevated  patch  of  congestion,  gradually  fading  into  the 
natural  level  and  appearance,  and  seated  on  the  ocular  surface  near  the 
corneal  margin,  mpst  frequently  on  the  temporal  side  and  below  the  hori- 
zontal meridian.  On  close  examination  the  congestion,  with  the  exception 
perhaps  of  one  or  two  dilated  vessels,  is  seen  to  be  subconjunctival,  and  to 
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be  attendant  upon  a  circumscribed  but  not  sharply-defined  swelling  or  thick- 
ening, which  is  adherent  to  the  sclerotic,  and  which  presents,  in  the  inter- 
stices between  blood-vessels,  an  appearance  as  if  it  consisted  of  some  new 
deposit  external  to  that  membrane.  The  swelling  is  indolent,  chronic,  and 
in  itself  generally  painless,  although  it  is  often  attended  by  severe  neuralgia. 
The  subjects  are  most  frequently  women,  and  generally  those  who  are 
ancemic  or  otherwise  out  of  condition.  Episcleritis  may  last  for  months 
with  little  change,  and  it  seems  to  be  harmless  as  regards  the  other  structures 
of  the  eye.  I  have  found  it  resist  all  treatment  except  the  internal  ad- 
ministration of  mercury,  and  to  this  it  will  often  yield  in  the  course  of  a  few 
weeks.  I  give  the  perchloride  in  solution,  in  the  dose  of  a  sixteenth  of  a 
grain  three  times  a  day,  usually  combined  with  five  or  ten  minims  of  the 
tincture  of  perchloride  of  iron.  With  this  treatment  I  am  accustomed  to 
combine  a  daily  sprinkling  of  dry  calomel  over  the  swelling ;  but  the  internal 
medication  is  that  which  is  most  to  be  reUed  upon. 

The  diseases  of  the  cornea,  in  some  instances,  as  already  stated,  are  DiaeMesof 
results  of  conjunctival  affections;  and  the  sloughing  ulcers  produced  by  thecomca. 
purulent  ophthalmia  have  already  been  mentioned.    When  the  period  of 
convalescence  from  purulent  ophthalmia  has  been  neglected,  and  when 
papillary  granulations  have  been  suffered  to  lurk  in  the  palpebral  folds,  and 
ultimately  to  undergo  shrinkage  and  degeneration,  these  conditions  act  as 
mechanical  irritants  to  the  corneal  surface,  and  produce  a  development  of 
vessels  under  the  epithehum  of  a  kind  which,  when  it  reaches  a  certain 
degree,  is  called  '  Pannus.'     The  vascularization  of  pannus  differs  from  other  Panniu. 
forms  of  vascularity  in  that  the  vessels  proceed  to  the  cornea  from  the  con- 
junctiva as  twigs  or  branches  of  some  magnitude,  and  ramify  upon  the  cornea 
in  an  irregular,  arborescent  fashion,  with  considerable  intervals  between 
them. 

In  these  intervals,  when  they  are  tolerably  large,  the  cornea  may  remain 
transparent ;  but,  as  the  growth  of  vessels  increases,  the  intervals  diminish 
in  size,  and  the  epithelium  covering  them  becomes  cloudy  and  disturbed. 
When  a  vascular  development  of  this  kind  is  seen  in  the  upper  part  of  the 
cornea  the  upper  hd  should  always  be  everted  for  examination,  and  in  most 
instances  its  inner  surface  will  be  found  roughened  or  granular.  Where  the 
upper  lid  only  is  at  fault  only  the  upper  half  of  the  cornea  will  suffer ;  but,  if 
there  are  granulations  also  in  the  lower  palpebral  folds,  the  subepithelial 
vessels  may  extend  over  the  whole  cornea,  and  may  reduce  vision  to  a  mere 
perception  of  light.  The  aggravated  forms  of  pannus  are  chiefly  seen  among 
discharged  soldiers,  or  among  the  sufferers  from  a  great  wave  of  epidemic 
ophthalmia  which  swept  over  Ireland  a  few  years  ago,  or  among  persons  who 
have  had  severe  conjunctivitis  in  some  dusty  locaUty,  away  from  medical 
aid.  Cases  come  to  the  London  hospitals  from  certain  parts  of  Australia ; 
and  there  can  be  Uttle  doubt  that  the  contagious  ophthalmia  of  the  Hanwell 
Schools  in  1862-65,  and  of  the  schools  at  Anerley  more  recently,  will  yield 
a  crop  of  cases  by-and-by.  In  order  to  be  successful  the  treatment  of 
pannus  must  be  continued  over  many  months,  and  it  consists  in  the  applica- 
tion, daily  or  at  short  intervals,  of  astringents  to  the  lining  membrane  of  the 
Uds.  The  cornea  must  be  left  alone,  for,  if  the  condition  of  the  lids  can  be 
greatly  improved,  the  corneal  vessels  will  gradually  dwindle  and  disappear, 
and  the  transparency  of  the  membrane  will  be  restored.  I  have  not  seen 
benefit  arise  from  very  strong  apphcations,  nor  from  the  long-continued  use 
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of  any  single  one,  and  am  accustomed  to  ring  the  changes  between  lapis 
divinus,  glycerole  of  tannin,  and  solutions  of  hydrochlorate  of  quinine* 
nitrate  of  silver,  sulphate  of  copper,  sulphate  and  chloride  of  zinc,  and 
acetate  of  lead ;  the  quantity  of  any  salt  not  exceeding  five  grains  to  the 
ounce  of  distilled  water.  In  order  to  make  the  application  both  Uds  should 
be  everted,  and  their  exposed  inner  surfaces  either  touched  or  painted  with 
the  selected  medicament.  If  no  benefit  is  obtained,  and  if  the  cornea  is  so 
generally  vascular  as  to  appear  tolerably  safe  against  sloughing,  excellent 
results  may  sometimes  be  produced  by  inoculation  with  the  pus  of  infantile 
ophthalmia.  A  little  of  this  pus  should  be  taken  up  by  a  probe  or  scoop, 
and  placed  in  the  conjunctival  sac  of  the  patient.  The  resulting  purulent 
ophthalmia  wiU  require  no  treatment  beyond  frequent  bathing  and  great 
cleanliness ;  and,  after  it  has  worn  itself  out,  the  cornea  will  usually  clear  in 
a  very  remarkable  manner.  It  must  be  remembered  that  this  treatment  is 
not  wholly  firee  from  risk,  and  that,  notwithstanding  the  vascularity,  it  may 
produce  sloughing  of  the  cornea  and  total  loss  of  sight.  Inoculation  is 
sometimes  preceded  by  peritomy,  or  the  excision  of  the  annulus  of  conjuncUva 
and  subconjunctival  tissue  which  immediately  surrounds  the  cornea,  and 
which  is  dissected  off  the  sclerotic  as  completely  as  possible  with  forceps  and 
scissors.  This  operation  is  not  attended  by  any  immediate  good  results,  but 
its  ultimate  effects  are  said  to  be  often  beneficial. 

The  phlyctenulsB,  which  have  already  been  described  as  occurring  upon 
the  conjunctiva,  occur  also  upon  the  cornea,  where  the  morbid  formation  in 
which  they  originate  is  seated  inunediately  under  the  epithelium.  In  this 
position,  partly  perhaps  on  account  of  the  comparatively  unyielding  character 
of  the  tissues  concerned,  the  little  elevations  occasion  much  more  distress 
than  when  they  are  limited  to  the  conjunctiva.  Even  during  their  period 
of  formation,  it  is  conjectured  that  they  press  upon  or  otherwise  irritate  the 
sensory  nerve-filaments  of  the  cornea;  and,  as  soon  as  the  elevations  ulcerate, 
it  is  obvious  that  nerve-filaments  may  be  exposed  in  the  resulting  solutions 
of  continuity.  The  sensory  filaments  of  the  cornea,  when  irritated,  produce 
photophobia,  or  intolerance  of  light ;  either  because  these  filaments  respond 
to  the  stimulus  of  light  by  common  sensation,  or  else  because  they  convey 
irritation  to  the  ciliary  region,  and  cause  the  reflex  movements  produced  by 
light — the  contraction  of  the  pupil,  and  so  forth — ^to  be  acutely  painful. 
Whatever  may  be  the  explanation,  the  presence  of  even  a  single  small 
phlyctenula  on  the  cornea  may  occasion  intense  photophobia,  and  this,  in  its 
turn,  may  greatly  aggravate  the  condition  in  which  it  has  its  origin.  Some* 
times  before  the  elevation  ulcerates,  and  always  afterwards,  a  little  leash  of 
new  vessels  creeps  firom  the  conjunctiva  to  the  affected  spot,  and  these  vessels 
only  dwindle  after  the  healing  of  the  ulcer  is  complete.  Each  ulcer  leaves 
behind  at  least  a  fEunt  nebula,  sometimes  a  more  conspicuous  and  even  a 
flattened  cicatrix ;  and  the  cicatrices  are  united  to  the  corneal  margin  bj 
linear  nebulaa  marking  the  track  of  the  vessels.  Phlyctenulie  may  occur  in 
successive  crops,  extending  over  a  long  period  of  time,  and  they  may  then 
constitute  an  affection  which  is  now  commonly  described  as  'lecuirent 
vascular  ulcer'  of  the  cornea,  and  which  is  apt  to  be  exceedingly  troublesome 
and  obstinate.  Recurrent  vascular  ulcer  is  prominent  among  the  group  of 
diseases  which  were  once  described  as  *  strumous  ophthalmia,*  and  the  sub- 
jects are  most  frequently  strumous  children.  There  is,  indeed,  a  groat 
analogy  between  the  history  of  follicular  granulations  or  phlyctenule  and 
that  of  tubercle. 
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In  some  cases  of  recurrent  vascular  ulcer  the  photophobia  is  excessive.  Photo- 
The  child  hides  its  head  in  the  darkest  comers  or  in  its  mother's  dress,  P^^^*** 
contracts  its  orbicular  muscles  with  an  energy  by  which  the  whole  face  is 
spasmodically  contorted,  and  screams  and  struggles  at  every  attempt  to  ex- 
pose it  to  the  light.    If  it  is  securely  held,  and  its  eyelids  are  forcibly  sepa- 
rated, a  gush  of  confined  tears  escapes,  but  the  cornea  is  rolled  upwards  by 
tlie  superior  rectus,  and  often  remains  hidden  from  view.    Under  such  cir- 
cumstances the  proper  course  is  to  relax  muscular  spasm  by  an  anaesthetic, 
and  then  to  make  a  careful  and  complete  examination  of  the  eye.    If  the  case 
is  already  of  some  duration,  and  especially  if  the  photophobia  is  of  some 
duration,  the  cure  of  the  muscular  spasm  is  the  first  requirement,  because 
this,  by  retaining  tears  and  by  exercising  hurtful  pressure  upon  the  eye,  is 
itself  a  serious  obstacle  to  improvement.    As  a  test  of  the  severity  of  photo- 
phobia, and  to  distinguish  spasmodic  from  voluntary  contraction  of  the  orbi- 
cularis, I  am  accustomed  to  place  reliance  on  the  presence  of  a  little  red 
chink,  extending  horizontally  outwards  from  the  external  canthus.     This 
chink  shows  that  the  muscular  spasm  has  been  sufficient  not  only  to  close 
the  palpebral  fissure,  but  also  to  hold  two  surfaces  of  skin  in  contact,  and  to 
convert  them  into  something  resembling  mucous  membrane.   Whenever  I  see 
this  chink  I  divide  all  the  tissues,  with  one  stroke  of  knife  or  scissors,  from 
the  external  canthus  right  up  to  the  margin  of  the  orbit,  on  a  horizontal 
line,  catting  through  conjunctiva,  orbicularis  muscle,  and  skin.     There  is 
always  free  bleeding  from  veins  which  had  been  previously  congested  by  the 
muscular  action,  and  the  orbicularis  loses  its  power  to  contract.     The  bleed- 
ing, which  is  probably  highly  salutary,  stops  of  itself  in  a  few  minutes ;  and 
the  only  treatment  required  is  to  apply  compresses  wetted  with  cold  or  iced 
water,  and  to  put  the  patient  to  bed  in  a  dark  or  dimly  lighted  room.    At  the 
end  of  twenty-four  hours  it  will  almost  invariably  be  found  that  the  photo- 
phobia has  disappeared,  and  that  the  eyes  are  accessible  to  inspection.    The 
incisions  heal  without  leaving  any  visible  scars,  and  the  power  of  the  orbi- 
cularis is  soon  and  completely  restored. 

When  the  photophobia  is  not  sufficient  to  require  this  treatment,  but  yet  Local 
interferes  with  the  comfort  of  the  patient,  he  may  be  confined  to  dimly-  ^^™«^t 
lighted  rooms  when  at  home,  and  suffered  to  wear  a  thick  veil  or  dark  blue  rent  yas- 
spectacles  when  abroad.    A  drop  of  a  solution  of  neutral  sulphate  of  atropia,  ^^^"^  ^^^* 
of  the  strength  of  two  grains  to  the  ounce  of  distilled  water,  should  be 
applied  to  the  inside  of  the  lower  lid  twice  daily,  by  means  of  a  goosequill 
cat  to  a  blunt  scoop ;  and  a  good  deal  of  time,  perhaps  two  or  three  hours  a 
day,  should  be  devoted  to  bathing  the  eyes  with  cold  or  iced  water.    When 
the  stage  of  irritation  connected  with  the  development  of  an  ulcer  has 
terminated,  and  the  period  of  healing  is  commencing,  a  little  dry  calomel 
may  be  sprinkled  over  the  cornea  once  a  day,  or  a  morsel  of  Pagenstecher^s 
ointment  may  be  placed  in  the  lower  conjunctival  sac. 

The  sabjects  of  this  disorder  are  nearly  always  feeble  children  of  stru-  General 
moas  tendencies,  and  they  are  often  rendered  even  artificially  unhealthy  ^'^^°'^^« 
by  the  state  of  their  eyes.  Compelled  to  shun  light,  they  have  been  deprived 
of  its  beneficial  influence  as  a  stimulus  to  vital  action,  and  they  have  acquired 
a  habit  of  stooping  which  gives  them  contracted  chests  and  congested  heads. 
Deprived  of  mental  occupation,  they  have  become  dull  and  listless,  and 
want  of  outdoor  exercise  has  reduced  their  physical  powers  and  their  mus- 
cular tone.  Very  frequently  their  tempers  have  been  spoilt  by  foolish 
indulgence,  and  their  digestions  impaired  by  over-feeding.    Under  such 
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circumstances  it  is  often  necessary  for  the  surgeon,  for  a  time,  to  make  the 
necessary  local  applications  himself,  lest  they  should  go  anywhere  but  into  the 
eyes ;  and  it  is  always  necessary  to  lay  down  minute  rules  for  diet,  habits, 
and  exercise.  Cod-Hver  oil,  with  or  without  steel  or  quinine,  may  generaUy 
be  administered  with  advantage ;  and  I  have  been  accustomed  to  recommend 
skipping  with  a  rope  as  a  means  of  bringing  the  limbs  into  activity.  It 
requires  no  vision,  may  be  practised  in  any  darkened  but  well- ventilated 
room,  and  it  employs  many  muscles  at  once.  Care  must  be  taken,  however, 
not  to  occasion  over-fatigue  at  the  beginning  of  the  treatment. 

Setons.  In  some  children,  notwithstanding  all  that  can  be  done,  the  disease  is 

very  obstinately  recurrent.  In  such  cases  the  late  Mr.  Critchett  advocated 
the  use  of  setons  in  the  hairy  scalp,  just  above  the  ears.  He  inserted  a  single 
thread  of  rather  thick  silk  through  a  needle-track  about  an  inch  in  length, 
and  knotted  the  ends  loosely  together.  By  inserting  the  seton  in  the  haiiy 
scalp  not  only  is  the  loop  itself  rendered  inconspicuous,  and  the  resulting 
scar  invisible,  but  the  operator  is  able  to  lift  up  the  skin  from  the  deep  fascia 
by  the  hair  before  passing  the  needle,  and  thus  to  avoid  all  risk  of  wounding 
the  temporal  vessels.  Some  persons  insert  the  setons  below  the  hairy  scalp 
in  front  of  the  ear,  but  this  practice  is  much  to  be  condemned,  especially  for 
girls,  on  account  of  the  unsightly  cicatrices  which  are  produced.  Mr. 
Critchett  believed  that  the  setons  estabUsh  an  artificial  weak  place  in  the 
neighbourhood  of  the  eye,  and  that  they  thus  break  the  habit  of  morbid 
action.  They  may  be  left  in  the  temples  for  six  months  or  longer,  and  re- 
inserted if  they  cut  their  way  out  prematurely.  In  a  small  number  of  cases 
they  are  extremely  useful,  but  they  are  employed  in  many  instances  which 
would  yield  perfectly  well  to  the  judicious  use  of  milder  remedies. 

In  young  adults,  especially  in  young  women,  recurrent  vascular  ulcer 
sometimes  continues  even  for  years,  and  in  these  cases  the  ulcers  are  often 
sufficiently  deep  to  leave  permanent  and  flattened  cicatrices,  so  that  the 
corueaB  become  dotted  over  with  opacities  and  distorted  in  outline.  Under 
such  circumstances  the  chain  of  morbid  action  will  usually  be  broken  by  an 
iridectomy,  and  for  this  purpose  it  is  sufficient  to  excise  a  very  narrow 
strip  of  iris,  which  should  generally  be  taken  from  behind  a  clear  part  of 
the  cornea.  When  this  has  been  done  not  only  will  the  recurrence  of  ulcera- 
tion cease,  but  the  cornea,  in  the  course  of  a  few  months,  will  often  clear  in 
a  surprising  degree. 

We  meet  with  a  few  instances,  chiefly  in  strumous  children,  in  which 
conditions  analogous  to  recurrent  vascular  ulcer  produce  an  extension  of 
vessels  upon  the  cornea,  but  po  ulceration.  In  such  cases  we  find  here  and 
there  a  faint  corneal  nebula,  in  which  a  lens  wiU  still  discover  fine  vessels* 
and  in  another  place  there  is  an  arborescent  encroachment  of  vessels  from 
the  margin  towards  the  centre,  attended  with  some  intolerance  of  light.  A 
careful  scrutiny  will  generally  discover,  at  some  point  of  the  corneal  margin, 
a  narrow  zone  of  thickened  and  pellucid  tissue,  formed  by  something  resem- 
bling little  beads  or  dots,  and  clearly  of  the  same  character  as  the  ordinarj 
phlyctenulffi,  but  not  tending  to  ulceration.  In  all  such  cases  the  local  and 
general  treatment  required  for  mild  cases  of  vascular  ulcer  may  be  applied 
with  advantage. 

Reratitifl.  The  cornea  is  liable  to  several  forms  of  inflammation,  which  are  groupt^ 

together  under  the  general  term  keratitis,  and  are  conveniently  divided  into 
the  vascular,  the  interstitial,  and  the  suppurative.  All  these  forms  of  inflam- 
mation are  attended,  at  their  onset  and  throughout  their  course,  by  hjrper- 
semia  of  the  conjunctiva,  but  this  hyperemia  is  never  limited  to  the  oo^jno^' 
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tiva.  The  vessels  either  extend  over  the  corneal  margin,  or  else  there  is 
congestion  of  a  fine  vascular  zone  in  the  sclerotic  which  immediately  surrounds 
the  cornea,  so  that,  if  the  blood  is  pressed  out  of  the  conjunctival  vessels  by 
a  finger,  in  the  manner  already  described,  the  finger-track  is  not  white  but 
pink.  It  is  very  important  to  observe  and  to  attend  to  this  distinction  ;  for, 
while  astringents  are  useful  in  all  the  mild  forms  of  conjunctivitis,  they  are 
always  hurtful,  and  often  very  hurtful,  in  the  early  stages  of  keratitis. 

Vascular  keratitis  commences  by  the  development  of  two  fine  crescents  Vascular 
of  vessels,  one  usually  at  the  superior  and  the  other  at  the  inferior  margin  of    ^'*'  '*** 
the  cornea.     These  crescents  appear,  in  the  first  instance,  as  fine  red  lines, 
and  gradually  increase  in  size,  invading  more  and  more  of  the  corneal  tissue. 
Examined  by  a  lens  each  crescent  is  seen  to  consist  of  a  xsongeries  of  minute 
blood-vessels,  situated  immediately  beneath  the  epithelium,  and  so  closely 
packed  together  that  the  interstices  which  separate  them  are  scarcely  discern- 
ible by  the  naked  eye,  which  perceives  only  a  general  effect  of  redness.     The 
crescents  are  a  little  elevated  above  the  natural  surface  of  the  cornea,  and 
each  one  pushes  before  it,  so  to  speak,  a  margin  of  precursory  epithelial  tur- 
bidity.    Unless  this  precursory  turbidity  reaches  the  central  portion  of  the 
cornea,  so  as  to  cover  the  pupil,  sight  is  scarcely  at  all  affected  ;  and,  as  a 
rule,  there  is  little  or  no  pain,  and  little  or  no  intolerance  of  light.     In  cases 
of  a  severe  character,  or  which  have  been  aggravated  by  improper  appUca- 
tions,  the  vascular  crescents  may  ultimately  coalesce  and  cover  the  whole  of 
the  cornea,  which  then  becomes  uniformly  red  and  opaque,  so  that  vision  is 
almost  entirely  abolished.    After  a  longer  or  shorter  time  the  vessels  begin 
to  dwindle,  and  they  ultimately  disappear,  leaving  behind  them  a  dense 
opacity  of  a  very  enduring  nature.    When  the  whole  of  the  cornea  has  been 
invaded  the  opacity  is  usually  most  den^e  over  the  central  parts ;  and,  in 
consequence  of  the  greater  distance  of  the  centre  from  the  sources  of  blood- 
supply,  absorption  progresses  more  slowly  there  than  elsewhere  ;  so  that  a 
bad  case,  even  under  the  most  &vourable  circumstances,  must  involve  loss  of 
sight  for  a  very  considerable  period  of  time.    Vascular  keratitis  sometimes 
attacks  both   eyes  at  once,  and  sometimes  one  only;  but  in  cases  of  the 
latter  class  I  have  frequently  seen  the  second  eye  become  affected  in  the 
coarse  of  time,  even  after  an  interval  of  three  or  four  years. 

The  chief  object  of  treatment,  in  vascular  keratitis,  is  to  arrest  the  pro-  Troatment 
gress  of  the  disease  before  it  has  reached  the  central  region  of  the  cornea,  ^^  vMcuUr 
and  for  this  purpose  the  first  essential  is  a  negative  one,  namely,  the  avoid- 
ance of  irritants.  If  the  case,  in  its  early  stages,  is  mistaken  for  simple 
conjunctivitis  on  account  of  conjunctival  hyperaemia  which  attends  it, 
and  if  this  error  leads  to  the  application  of  nitrate  of  silver  or  of  sulphate 
of  zinc  lotion,  or  of  any  of  the  other  stimulants  or  astringents  which  con- 
junctivitis would  require,  the  keratitis  will  always  be  much  aggravated,  and 
will  often  be  rendered  uncontrollable.  In  every  case  of  apparent  conjuncti- 
vitis it  is  necessary  to  scrutinise  carefully  the  upper  and  lower  margins  of  the 
cornea ;  and  whenever  a  fine  network  of  vessels  can  be  seen  creeping  over 
either  of  these  margius  all  astringents  must  be  withheld.  The  only  local  appli- 
cation which  should  be  used  in  such  cases  is  atropine,  and  it  should  be  applied 
in  the  form  of  a  two-grain  solution,  two  or  three  times  a  day.  It  is  not  only 
valaable  asalocal  sedative,  but  it  paralyses  for  a  time  themuscle  of  accommoda- 
tion and  the  sphincter  of  the  pupil,  and  thus  procures  functional  rest  for  the  eye. 

In  addition  to  functional  rest,  the  movements  of  the  eyeUds  over  the  Ck>mpre8 
affected  sur&ce  should  be  restrained  by  the  careful  appUcation  of  a  compress  ■^^"  ^^' 
of  carded  cotton-wool,  retained  by  a  bandage.    The  closed  Hds  should  first 
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be  covered  by  a  small  piece  of  fine  soft  linen  rag,  in  order  to  prevent  me- 
chanical irritation  of  the  eye  by  fibres  of  wool,  and  over  this  rag  the  wool 
should  be  so  adjusted  as  to  fill  the  orbital  hollows,  and  to  form  a  covering 
through  which  a  bandage  will  exert  uniform  compression.  The  bandage 
should  be  nearly  two  yards  long,  about  an  inch  and  a  half  wide,  and  made  of 
some  loose  elastic  texture,  what  is  called  '  water-dressing  bandage  *  being  the 
best  for  the  purpose.  The  end  of  the  roller  is  placed  on  the  forehead,  imme- 
diately above  the  affected  eye,  and  is  secured  by  one  horizontal  turn,  which 
passes  across  the  forehead  and  round  the  head.  When  the  roller  reaches  tlie 
forehead,  over  the  sound  eye  for  the  second  time,  it  is  inclined  downwards 
under  the  lobe  of  the  ear  on  the  same  side,  round  the  occiput,  under  the  lobe 
of  the  ear  on  the  affected  side,  and  over  the  wool-pad  to  the  horizontal  turn, 
to  which,  when  the  degree  of  pressure  is  properly  regulated,  it  is  secured  by 
a  pin.  Another  horizontal  turn  is  then  made  over  all,  and  the  bandage  is 
complete.  If  properly  applied,  it  is  scarcely  at  all  liable  to  slip,  but  when  it 
is  required  at  night  it  is  the  safest  plan  to  stitch  the  folds  together  at  in- 
tervals. This  applies  chiefly  to  operation  cases ;  and  in  inflammation  of  the 
cornea  the  bandage  may  generally  be  laid  aside  during  sleep,  when  the  lids 
will  be  quiescent  without  its  aid. 

An  important  influence  upon  the  development  of  vessels  in  the  oomea 
may  often  be  exerted  by  temperature,  cold  applications  being  highly  valuable 
to  dimmish  vascularity,  and  hot  applications  to  increase  it.  In  the  early 
stages  of  vascular  keratitis  it  will  often  be  useful  to  bathe  the  closed  lids  with 
cold  or  iced  water,  or  even  to  apply  to  them  small  linen  compresses  wett^ 
with  iced  water,  and  frequently  renewed.  For  these  purposes  the  com- 
pressive bandage  may  be  laid  aside  for  half  an  hour  or  an  hour,  two  or  three 
times  a  day,  the  use  of  cold  for  longer  periods  being  seldom  desirable. 

In  many  cases  I  have  seen  great  benefit  arise  from  counter-irritation ;  and 
the  agent  which  I  commonly  employ  for  this  purpose  is  an  iodine  liniment,  of 
a  strength  adapted  to  the  degree  of  irritability  of  the  skin,  and  in  which  a  little 
morphia,  perhaps  a  grain  to  the  ounce,  is  dissolved.  I  usually  begin  with  the 
tincture  of  iodine,  painted  over  the  brow  and  temple  of  the  affected  side  every 
night,  and  strengthened  if  it  fails  to  irritate  after  one  or  two  appHcations. 

In  nearly  every  case  of  vascular  keratitis  the  general  health  of  the  patient 
Will  require  careful  consideration  and  treatment ;  and  in  a  considerable  pro- 
portion there  will  be  evidence  of  a  syphihtic  taint,  either  inherited  or  ac- 
quired. In  such  instances  the  administration  of  mercury  or  of  iodide  of  potas- 
sium, according  to  the  circumstances  of  the  case,  will  be  imperatively  called 
for ;  while  in  others  iron,  or  quinine,  or  bromide  of  potassium,  or  ood-hver  oil, 
may  be  the  more  appropriate  remedies.  It  may  be  laid  down  as  a  general 
principle  that,  when  the  disease  is  spreading  over  the  cornea,  notwithstand- 
ing the  administration  of  any  of  the  latter,  they  should  be  experimentally 
laid  aside  in  &vour  of  an  anti-syphihtic  medication ;  and  also  that  the  surgeon 
should  not  persevere  too  long  in  any  plan  which  does  not  appear  to  be  bene- 
ficial, but  should  consider  the  whole  case  with  a  view  to  more  effectual  action. 

When  the  inflammation  extends  in  spite  of  all  treatment,  and  covers  the 
central  portions  of  the  cornea  with  vessels,  or  even  with  the  turbidity  pre- 
cursory to  the  advancing  vascular  crescents,  iridectomy  should  be  perfonned 
in  a  direction  inwards  and  a  little  downwards.  The  operation  appears  to 
exercise  a  distinctly  controlling  effect  over  the  course  of  the  malady,  and  it 
leaves  a  lateral  pupil  through  which,  as  the  opacity  of  the  cornea  diminishes, 
vision  will  be  obtained  long  before  the  central  parts  are  clear. 
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When  the  progress  of  the  disease  is  arrested,  the  disappearance  of  the  new  Treatment 
Tessels  leaves  the  parts  which  they  occupied  in  a  state  of  peculiarly  dense  ^^aal 
opacity.  As  soon  as  the  stage  of  progressive  increase  is  over,  and  that  of  corneal 
decline  has  commenced,  the  atropine  and  the  closure  of  the  eyelids  may  be  ^^^^  ^* 
discontinued,  and  the  cold  compresses  may  be  replaced  by  hot  fomentations, 
which  will  tend  to  diminish  the  density  of  the  opacity  by  promoting  absorp- 
tion and  tissue-change.  During  the  period  of  recovery  and  convalescence  the 
general  treatment  must  be  continued,  and  the  health  of  the  patient  promoted 
by  suitable  air,  exercise,  and  habits  of  life.  When  all  inflammatory  action 
has  ceased  the  absorption  of  residual  opacity  may  often  be  greatly  promoted 
by  injecting  under  the  conjunctiva  a  few  minims  of  a  solution  containing  ten 
grains  of  common  salt  to  an  ounce  of  water.  The  injection  may  be  made 
with  an  ordinary  hypodermic  syringe  (a  fold  of  conjimctiva  being  pinched  up 
with  forceps  to  allow  the  needle-point  to  pass  freely  between  that  mem- 
brane and  the  sclerotic),  and  it  may  be  repeated  every  fortnight  or  three  weeks. 
If  iridectomy  has  not  been  performed  during  the  acute  stage  it  will  often  be 
required  afterwards,  on  account  of  the  more  rapid  clearing  of  the  marginal 
parts  of  the  cornea,  for  the  restoration  of  vision  at  an  earlier  period  than  by 
natural  processes,  or  even  on  account  of  the  central  parts  of  the  cornea  being 
altered  in  curvature  by  the  disease.  Such  alteration  may  be  of  two  kinds : 
flattening  from  the  shrinkage  of  the  efiPnsed  material,  or  increased  convexity 
from  the  general  yielding  of  the  softened  membrane  to  the  intraocular 
tension.  From  its  long  duration,  and  from  the  character  and  permanence  of 
the  changes  which  it  may  produce,  severe  vascular  keratitis  is  a  most  for- 
midable affection,  and  one  which  can  hardly  be  too  carefully  treated  in  its 
incipient  stages,  so  that,  if  possible,  it  may  be  arrested  before  the  part  of  the 
eomea  directly  concerned  in  vision  is  involved. 

Interstitial  keratitis  is  the  form  of  inflammation  of  the  cornea  which  occurs  Interatitiai 

t  .  • .  • 

in  children  and  young  persons  who  are  the  subjects  of  inherited  syphilis. 
It  was  first  accurately  studied,  and  its  specific  character  made  known  by 
Mr.  Jonathan  Hutchinson,  who  has  described  it  in  the  following  words : — 

'Chronic  interstitial  keratitis  usually  commences  as  a  difiPnse  haziness 
near  the  centre  of  the  cornea  of  one  eye.  There  is  at  this  stage  no  ulcera- 
tion, and  exceedingly  slight  evidence  of  the  congestion  of  any  tunic.  The 
patient,  however,  almost  always  complains  of  some  irritability  of  the  eye,  as 
veil  as  of  dim  sight.  If  looked  at  carefully  the  dots  of  haze  are  seen  to  be 
in  the  structure  of  the  cornea  itself,  and  not  on  either  sur&ce  ;  they  are  also 
separate  from  each  other,  like  so  many  microscopic  masses  of  fog.  In  the 
coarse  of  a  few  weeks,  or  it  may  be  more  rapidly,  the  whole  cornea,  excepting 
a  band  near  its  margin,  has  become  densely  opaque  by  the  spreading  and 
confluence  of  these  interstitial  opacities.  Still,  however,  the  greater  density 
of  certain  parts — centres,  as  it  were,  of  the  disease— is  clearly  perceptible. 
Early  in  this  stage  the  comparison  to  ground-glass  is  appropriate.  There  is 
now  almost  always  a  zone  of  sclerotic  congestion,  and  more  or  less  into- 
lerance of  light,  with  pain  around  the  orbit.  After  from  one  to  two  months 
the  other  cornea  is  attacked  and  goes  through  the  same  stages,  but  rather 
^^r  than  the  first.  A  period  in  which  the  patient  is  so  far  blind  that  there 
^  but  bare  perception  of  light  now  often  follows,  after  which  the  eye  first 
ftffo':ted  begins  to  clear.  In  the  course  of  a  year  or  eighteen  months  a  very 
^^^n^rising  degree  of  improvement  has  probably  taken  place.  In  milder  cases, 
^d  under  suitable  treatment,  the  duration  may  be  very  much  less  than  this, 
&nd  the  restoration  to  transparency  complete,  but  in  many  instances  patches 
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of  haze  remain  for  years,  if  not  for  life.  In  the  worst  stage  the  corneal 
surface  looks  slightly  granular,  and  from  the  very  beginning  it  has  lost  its 
polish,  and  does  not  reflect  images  with  definite  outlines.  In  certain  cases, 
after  the  ground-glass  stage  is  passed,  a  yet  more  severe  one  ensues,  in  which 
the  whole  structure  of  the  cornea  becomes  pink  or  salmon-coloured  from 
vascularity,  and  in  these  crescentic  fringes  of  vessels  are  often  noticed  at  its 
circumference.  In  the  best  recoveries  the  eye  usually  remains  somewhat  dam- 
aged as  to  vision,  and  often  a  degree  of  abnormal  expansion  of  the  cornea 
is  apparent.  Only  in  one  or  two  cases  have  I  ever  observed  ulcers  of  dis- 
tinguishable size  on  the  surface  of  the  cornea,  and  I  have  scarcely  ever  seen 
pustules  on  any  part  of  it.' 

Mr.  Hutchinson  has  also  described  the  &cial  and  other  characteristics  br 

m 

which  the  subjects  of  inherited  syphilis  may  be  known,  and  the  most  impor- 
tant of  these  characteristics  is  a  peculiar  malformation  of  the  teeth,  and 
especially  of  the  two  central  permanent  incisors  of  the  upper  jaw,  which  are 
bounded  laterally  by  curved  outlines  with  their  convexities  outwards,  and 
present  crescentic  notches  on  their  lower  borders.  The  lateral  incisors  of  the 
upper  jaw  are  often  similarly  deformed,  and  the  incisors  of  the  lower  jaw 
misshapen,  dwarfed,  and  '  peggy ' ;  but  the  upper  central  incisors  are  those 
in  which  the  peculiar  shape  may  be  regarded  as  pathognomonic.  Together 
with  the  altered  teeth  there  is  often  a  peculiar  flattened  or  almost  concave 
physiognomy,  arising  from  projection  of  the  frontal  eminences  and  imperfect 
development  of  the  nose,  the  alse  of  which,  as  well  as  the  angles  of  the  mouth, 
are  frequently  seamed  by  cicatrices.  The  complexion  is  earthy  and  pecuhar, 
the  frame  often  stunted,  the  whole  aspect  withered  and  prematurely  senile. 
In  such  children  the  interstitial  keratitis  usually  makes  its  appearance  at 
about  the  tenth  year  of  age— sooner  or  later,  according  to  the  d^;ree  of  the 
inherited  taint ;  and,  where  this  degree  is  slight,  the  keratitis  may  be  post- 
poned even  until  adult  age,  or  until  it  is  developed  by  circumstances  which 
affect  the  health  injuriously. 

The  general  treatment  of  interstitial  keratitis  is  that  of  a  dironic  syphi- 
litic affection,  which  requires  mercury,  or  perhaps  iodide  of  potassium,  com- 
bined with  tonics  and  wholesome  living.    The  perchloride  of  mercury  is, 
perhaps,  the  best  preparation,  and  it  may  be  combined  with  perchloride  of 
iron  and  with  cod-liver  oil.    After  a  time  it  may  be  laid  aside  for  iodide  of 
potassium,  or  given  alternately  with  it,  and  this  salt  may  be  combined  with 
the  ammonio-citrate  of  iron.     The  local  treatment  must  be  entirely  of  a 
soothing  character.    Atropine  should  be  applied,  either  in  the  usual  watery 
solution  or  dissolved  in  vaseline  ;  strict  rest  of  the  eyes  should  be  enjoined, 
and  they  should  be  protected  from  strong  light,  heat,  dust,  and  cold  winds. 
If  any  irritant  is  applied  to  them  there  will  be  great  danger  of  the  develop 
ment  of  an  acute  vascular  keratitis,  which  will  often  be  attended  by  iritis. 
If  any  intolerance  of  light  should  occur  under  proper  treatment  it  wiU  call  for 
a  short  period  of  confinement  to  a  darkened  chamber,  and  for  frequent  bath- 
ing with  cold  water.    It  is  always  proper  to  warn  friends  and  parents,  at  the 
beginning,  of  the  constitutional  character  of  the  malady,  of  its  ohronieitj, 
and  of  the  high  probability  that  the  second  eye  will  be  attacked  subsequently 
to  the  first ;  but  it  will  seldom  be  desirable  to  raise  the  question  of  syphilis- 
With  due  care  as  to  what  is  avoided,  as  well  as  to  what  is  done,  the  prognosis 
may  in  nearly  all  cases  be  favourable. 

The  suppurative  or  destructive  form  of  keratitis  may  commence  in  the 
anterior  layers  of  the  membrane,  producing  ulcer,  or  in  the  central  layeis, 
producing  abscess.    Abscess  of  the  cornea  appears  as  a  circumscribed  opaque 
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spot,  origiiially  of  a  greyish  colour,  attended  by  hyperaemia  of  the  coujunctiva, 
usually  with  slight  encroachment  of  vessels  upon  the  corneal  margin,  by  a 
good  deal  of  neuralgic  pain,  not  only  in  the  eye  but  in  and  around  the  orbital 
region  generally,  and  by  impairment  of  sight  corresponding  to  the  size,  the 
colour,  and  the  situation  of  the  opacity.  The  encroachment  of  vessels  is  not 
in  crescents,  as  in  vascular  keratitis,  but  is  either  all  round  the  margin  or 
else,  when  the  opacity  is  eccentric,  at  the  part  of  the  margin  to  which  it  is 
nearest.  The  opacity  itself  is  often  very  tender  to  the  touch  of  a  probe ; 
and,  especially  in  patients  past  middle  age,  there  may  be  a  good  deal  of  con- 
stitutional disturbance.  As  the  case  progresses,  the  colour  of  the  centre  of 
the  opacity  changes  from  grey  to  a  pus-yellow,  and  the  pus  may  either  sepa- 
rate the  laminae  of  the  cornea,  and  gravitate  between  them,  forming  the  con- 
dition called  *  onyx ' :  or  it  may  discharge  itself  externally,  leaving  an  ulcer  ; 
or  it  may  discharge  itself  internally  into  the  anterior  chamber,  forming  there 
a  collection  known  as  *  hypopyon.* 

When  abscess  of  the  cornea  is  only  threatened,  the  objects  of  treatment  Abscess  of 
are  to  prevent  the  formation  of  pus  and  to  procure  resolution.     When  pus  is  ^^^°®*- 
actually  formed  the  object  is  to  permit  its  discharge  with  the  least  possible 
injury  to  the  corneal  tissue.     The  abscess  usually  resembles  a  boil  in  its 
essential  characters,  the  suppuration  being  due  to  the  formation  of  a  core  or 
slongb  ;  and  the  pus  of  hypopyon  is  often  of  a  firm  and  tenacious  consistence. 

In  order  to  prevent  or  to  limit  suppuration,  the  ordinary  requirements  Treatment 
are  rest  and  shelter,  together  with  such  local  and  general  treatment  as  the  ®'  «>»'ne«l 
state  of  the  patient  may  demand.  If  there  is  active  local  congestion,  with  tion. 
elevation  of  temperature,  a  leech  may  be  applied  just  outside  the  orbital 
margin,  near  the  outer  can  thus,  and  cold  or  iced  compresses  over  the  closed 
lids ;  while,  if  there  is  a  more  passive  state  of  the  circulation,  hot  fomenta- 
tions may  be  advisable.  If  the  tongue  is  foul,  or  if  the  bowels  are  loaded,  a 
purgative  should  be  given ;  and  this  should  generally  be  followed  by  some 
active  tonic,  such  as  iron  or  quinine,  or  both  in  combination.  If,  notwith- 
standing treatment,  the  local  pain  continues,  and  the  centre  of  the  opacity 
assumes  a  yellow  colour,  which  indicates  the  presence  of  pus,  the  abscess 
nhould  be  opened  without  delay.  For  this  purpose,  if  the  purulent  deposit  is 
near  the  anterior  surface  of  the  cornea,  a  cut  may  be  made  through  this 
RurfjEice  with  the  pouit  of  a  cataract-knife ;  and,  if  the  pus  appears  to  be 
nearer  to  the  posterior  surface  of  the  coniea,  a  fine  fiat  two-edged  needle  may 
be  passed  into  the  anterior  chamber  from  near  the  corneal  margin,  and  its 
point  made  to  enter  the  cavity  of  the  abscess.  When  this  course  is  adopted 
a  probe  should  be  introduced  into  the  external  wound  after  the  needle  is 
witlidrawn,  as  in  paracentesis,  to  permit  the  complete  escape  of  the  aqueous 
humour  and  of  any  purulent  matter  which  it  may  contain,  and  this  should 
be  repeated  at  least  once  a  day,  until  the  cavity  of  the  abscess  is  completely 
evacuated  and  healing  has  commenced.  Whether  an  internal  or  an  external 
opening  is  made,  the  eyelids  should  be  separated  by  a  spring  speculum,  and 
the  eyeball  should  be  securely  fixed  by  forceps,  as  without  these  precautions 
the  surgeon  would  be  liable  not  only  to  open  the  abscess  but  also  to  divide 
the  whole  tliickness  of  the  cornea,  a  proceeding  which  it  is  one  of  the  objects 
of  an  early  incision  to  avoid. 

When  an  early  incision  has  not  been  practised,  the  limits  of  the  abscess  Extended 
may  extend  themselves  by  separation  of  the  corneal  laminas  in  which  case,  ■!'PP»*f*- 
liowever,  the  general  tendency  of  the  pus  will  be  to  gravitate  downwards  to- 
ward]} the  lower  margui,  where  it  has  been  called  *  onyx.'  from  a  fancied 
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resemblance  to  the  lunula  at  the  base  of  a  finger-nail.  It  is  not  always  easy 
at  first  sight  to  distinguish  onyx  from  hypopyon,  or  pus  in  the  anterior 
chamber,  but  the  point  may  generally  be  determined  by  an  exaniinatioD  of 
the  eye  in  profile  ;  and,  when  seen  from  the  front,  the  diagnosis  rests  upon 
obvious  physical  characters.  The  pus  of  an  onyx,  supported  by  the  corneal 
laminaB,  may  have  an  irregular  or  convex  superior  boundary,  while  that  of 
an  hypopyon  must  have  a  level  and  horizontal  superior  boundary,  except  that 
when  very  small  in  amount  it  may  be  a  mere  crescentic  line  along  the  lower 
margin  of  the  anterior  chamber.  In  the  case  of  onjx  the  wider  extension  of 
the  pus  is  only  an  additional  reason  for  its  evacuation  before  it  has  had  time 
to  do  more  mischief,  and  it  should  generally  be  let  out  through  the  external 
surface.  When  pus  has  escaped  from  the  cornea  into  the  anterior  chamber 
it  will  often,  in  the  case  of  children,  be  absorbed  without  doing  mischief;  but 
in  adults,  and  especially  in  persons  past  middle  age,  it  is  apt  to  set  up  acute 
iritis,  and  greatly  to  aggravate  the  pre-existing  conditions.  In  such  persons 
the  pus  should  be  immediately  evacuated  by  a  free  incision  into  the  anterior 
chamber,  from  which,  if  coherent,  it  should  be  removed  with  forceps  ;  and 
at  the  same  time,  if  iritis  has  commenced,  a  large  piece  of  iris  should  be  ex- 
cised. The  incision  should  always  be  so  placed  that  the  iridectomy,  if  required, 
may  be  behind  a  clear  part  of  the  cornea,  so  that  it  will  be  nsefol  as  an  arti- 
ficial pupil  if  the  opacity  left  by  the  abscess  should  obscure  the  natural  one. 

When  abscess  of  the  cornea  discharges  itself  internally  it  does  so,  in  most 
instances,  by  a  minute  fistulous  track,  which  can  often  be  seen  as  a  faint 
white  line  leading  downwards  to  the  hypopyon  from  the  original  canity. 
But  when  it  discharges  itself  externally  the  whole  of  the  corneal  tissue  iu 
front  of  the  abscess  usually  perishes,  leaving  an  ulcer  of  corresponding  extent. 
Such  an  ulcer,  when  fully  formed,  is  not  distinguishable  from  one  in  which 
the  process  of  disintegration  has  commenced  upon  the  surface,  either  without 
apparent  cause  or  as  the  result  of  injury.  Traumatic  ulcers  of  the  conioa 
occur  chiefly  in  old  people,  in  whom  wounds,  instead  of  undergoing  speedy 
repair,  take  on  sloughing  action ;  and  they  are  common  among  men  who 
are  employed  in  trimming  hedges  or  in  cutting  down  copse- wood,  and  who 
are  very  liable  to  be  struck  upon  the  eye  by  a  twig  or  thorn.  However 
occasioned,  corneal  ulcers  differ  much  in  their  rate  of  progress;  but  tiny 
present  three  chief  types,  in  the  first  of  which  there  is  a  very  rapid  disinte- 
gration of  tissue,  the  floor  and  edges  of  the  ulcer  remaining  transparent,  or 
nearly  so.  In  the  second,  in  which  the  disintegration  is  less  rapid,  the  floor 
and  margins  of  the  ulcer  are  turbid,  a  certain  amotuit  of  efifusion  or  cell-pro- 
liferaiion  surrounding  and  anticipating  the  destructive  process.  In  the 
third,  vessels  are  seen  running  across  the  cornea  to  the  margin  of  the  ulcer, 
and  these  vessels  generally  indicate  the  commencement  of  the  repair  for  which 
they  convey  the  nutritive  materials.  In  ulcers  of  the  first  type  the  appearance 
of  turbidity  around  the  margin  is  the  first  indication  of  tlie  commencement 
of  the  healing  process,  and  to  this,  if  the  progress  of  events  is  favourable,  the 
development  of  vessels  is  soon  superadded. 

The  situation  of  corneal  ulcers  differs  much  in  different  cases,  but  when 
they  occur  independently  of  injury  they  are  most  frequent  in  tlie  lower  half 
of  the  cornea,  which  is  not  under  the  shelter  of  either  lid.  When  traumatic, 
the  locality  of  their  occurrence  is  necessarily  that  of  the  injury,  and  there  is 
a  form  of  spontaneous  ulcer  which  cuts  out  a  circular  groove  around  tlie 
margin  of  the  membrane,  and  trephines,  so  to  speak,  its  central  portion. 
Another  form  of  ulcer,  which  Prof.  Saemisch  has  thought  worthy  of  Uit* 
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special  desiguation  of  *  creeping  '  (ulcus  serpens),  is  described  by  him  as  ex- 

teuding  itself  in  one  direction  only,  so  that  in  section  its  outline  would  be 

precipitous  on  one  side  and  sloping  down  to  the  uninjured  tissue  on  the  other. 

The  ill  e£fects  of  corneal  ulcers  depend  partly  on  their  superficial  extent, 

partly  on  their  tendency  to  perforate.     The  lost  tissue  is  never  reproduced, 

but  is  replaced  by  an  opaque  cicatrix,  which  undergoes  gradual  contraction, 

so  that,  in  proportion  to  the  size  of  the  ulcer,  there  will  be  an  unsightly  white 

spot  and  a  flattening  of  the  corneal  curvature.     In  proportion  to  the  depth 

of  the  ulcer  will  be  the  loss  of  power  of  its  floor  to  resist  the  pressure  of  the 

intraocular  tension,  and  hence  the  floor  often  becomes  convex  and  prominent, 

and  may  ultimately  yield,  so  as  to  permit  the  escape  of  the  aqueous  humour 

and  the  contact  of  the  iris  with  the  perforation.     The  structureless  lining 

membrane  of  the  cornea  (membrane  of  Descemet)  is  never  destroyed  by 

ulceration  ;  and  if  it  is  allowed  to  burst,  its  shreds  may  line  the  sides  of  the 

opening  in  such  a  manner  as  to  prevent  their  adliesion,  and  to  occasion  the 

formation  of  a  troublesome  fistula.     Unless  this  should  occur  the  perforation 

of  an  ulcer  is  nearly  always  the  end  of  the  destructive  stage,  and  the  signal 

for  healing  to  commence. 

The  cicatrix  which  follows  a  perforating  ulcer  is  formed,  in  the  first  Cicatrices, 
instance,  by  the  iris,  which  falls  against  the  opening  and  becomes  adherent  p^P^y* 
to  it,  and  is  presently  coated  with  effused  lymph,  which  gradually  becomes 
organised  and  forms  a  cicatricial  tissue  through  which  the  colour  of  the 
foundation  of  the  iris  can  be  seen.  If  the  opening  is  very  large,  as  when  the 
whole  or  the  greater  part  of  the  centre  of  the  cornea  is  destroyed,  the  result- 
ing cicatrix  has  a  bluish,  semi-transparent  aspect,  and,  by  reason  of  its  want 
of  firmness,  a  tendency  to  bulge  under  the  pressure  of  the  ocular  muscles. 
The  resulting  protrusion,  from  some  fancied  resemblance  to  a  grape,  was 
called  *  staphyloma '  by  old  writers,  and  the  name  may  be  looked  upon  as 
estabUshed  by  long  usage.  A  staphyloma  tends  to  increase  by  gradually 
undergoing  extension,  and  by  taking  up  into  itself  any  margin  of  sound 
coniea  by  which  it  may  be  surromidcd,  until  it  often  becomes  very  large  and 
unsightly.  When  the  perforating  ulcer  is  small  the  resulting  cicatrix  may 
be  a  mere  dot,  with  less  tendency  to  contraction  than  it  would  have  had  if 
formed  entirely  of  corneal  tissue  ;  and  when  the  ulcer  is  of  middle  size  the 
cicatrix  may  incline  to  either  of  the  foregoing  characters.  It  may  be  firm 
and  strong,  maintaining  its  level  and  leaving  the  other  parts  of  the  eye  only 
little  injured  ;  or  it  may  be  weak  and  distensible,  inclined  to  increase  in 
size  at  the  expense  of  the  remaining  parts  of  the  cornea.  In  the  latter  case 
it  is  often  called  a  *  partial '  staphyloma. 

llie  principles  of  treatment,  in  all  forms  of  corneal  ulcer,  are  to  arrest  Treatroent 
tlie  destructive  stage  and  to  promote  the  commencement  and  progress  of  ^^n^ 
repair,  to  support  the  cicatrix  against  the  tension  of  the  muscles,  and  to  aid  ulc«r. 
in  its  consolidation,  and  eventually,  as  far  as  may  be  either  necessary  or 
practicable,  to  improve  vision  and  to  conceal  disflgurement. 

For  the  fulfilment  of  the  first  of  these  indications,  the  resources  of 
ophthalmic  surgery  have  been  increased,  within  the  last  few  years,  by  the 
discovery  of  the  power  of  eserine  to  limit  and  control  the  extension  of  the 
ulcerative  process,  and  hence,  in  the  treatment  of  corneal  ulcer,  atropine  has 
been  entirely  superseded.  Eserine  is  the  active  principle  of  the  Calabar  bean, 
and  its  salts  are  readily  soluble  in  distilled  water.  Those  most  commonly 
employed  are  the  sulphate  and  the  salycilato,  and  there  is  little  or  no  differ- 
ence in  their  action.     Either  may  be  used  in  a  solution  of  the  strength  of 
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four  grains  to  the  ounce  ;  and  a  drop  of  this  solution  may  be  inserted  within 
the  conjunctival  sac  twice  or  thrice  a  day.  Eserine  produces  extreme  eon* 
traction  of  the  pupil,  but  its  effect  upon  ulceration  is  believed  to  be  inde- 
pendent of  this,  and  to  be  due  to  its  power  of  arresting  the  migration  of 
white  corpuscles.  The  pupillary  contraction  is  in  one  sense  a  disadvantage* 
because,  by  placing  the  whole  of  the  pupil  behind  the  ulcerated  and  opaque 
portion  of  cornea,  it  appears  to  render  the  vision  worse  than  it  was  before 
the  eserine  was  applied. 

Besides  the  application  of  eserine,  it  is  necessary  to  prevent  friction  of  the 
lids  by  a  well-applied  compressive  bandage,  to  promote  vascular  developmeut 
by  the  employment  of  hot  fomentations,  and  to  sustain  the  general  nutrition 
by  suitable  diet  and  by  the  use  of  stimulants  and  tonics.     If,  in  spite  of  tbese 
precautions,  the  ulcer  should  deepen  and  extend,  it  is  proper  to  anticipate 
perforation,  and  to  bring  about  the  healing  by  which  it  is  followed,  bymeaus 
of  an  artificial  opening.     If  perforation  is  imminent,  and  the  membrane  of 
Descemet  is  actually  bulging  through  the  floor  of  the  ulcer,  it  may  be  ruptured 
by  thrusting  a  probe  obliquely  through  the  prominence  into  the  anterior 
chamber,  so  carefully  as  to  run  no  risk  of  wounding  the  lens,  and  so  as  to 
direct  the  shreds  of  the  torn  membrane  inwards,  and  to  prevent  them  from 
lining  the  aperture.     But  in  most  cases  the  artificial  opening  should  be  made 
at  an  earlier  period.     Professor  Saemisch  has  advocated  the  division  of  tlie 
floor  of  the  ulcer  by  transfixing  the  cornea  with  a  linear  cataract-knife  and 
then  cutting  outwards  through  the  intervening  tissue ;  the  lips  of  the  wound 
to  be  separated  daily,  for  the  first  few  days,  by  means  of  a  probe  or  other 
suitable  blunt  instrument.   My  own  experience  is  not  favourable  to  this  plan, 
which  in  my  hands  has  produced  weak  and  irritable  cicatrices ;  and  I  much 
prefer  the  performance  of  iridectomy,  the  piece  of  iris  excised  being  behind 
the  broadest  part  of  clear  cornea,  where  the  resulting  artificial  pupil  is  most 
likely  to  be  useful  for  purposes  of  vision.     In  some  cases  I  have  seen  au 
iridectomy,  almost  or  altogether  without  other  treatment,  check  the  progre!>s 
of  an  ulcer  and  lead  to  favourable  healing.     When  repair  has  commenced,  it 
must  be  remembered  that  the  chief  remaining  danger  is  that  the  cicatrix  will 
yield  to  the  pressure  from  within  and  become  staphylomatous ;  and  tliis  must 
be  guarded  against  by  a  firmly-applied  compressive  bandage,  worn  not  only 
until  the  time  of  healing,  but  also  until  a  certam  amount  of  consolidation  of 
the  cicatrix  is  completed.     If  the  scar  constitutes  a  conspicuous  deformity, 
which  is  either  disfiguring  in  appearance  or  Hkely  to  be  an  obstacle  in  thv 
way  of  the  patient's  prospects  in  life,  it  may  be  almost  entirely  concealed  hy 
being  carefully  tattooed  with  Indian  ink,  which  must  be  mixed  with  water  u* 
a  creamy  consistency,  and  then  pricked  into  the  mark  by  repeated  punctures 
with  a  fine  needle.     If  vision  is  much  impaired,  and  if  iridectomy  has  not 
been  performed,  or  has  been  performed  in  an  misui table  position,  au  artificial 
pupil  may  be  made  behind  a  selected  part  of  the  cornea ;  but  ueitlier  the 
artificial  pupil  nor  the  tattooing  should  be  attempted,  as  a  rule,  for  six  moutlid 
after  the  formation  of  the  cicatrix. 
TreAtment  When  a  corneal  ulcer  produces  complete  staphyloma,  the  promiuenct-  i* 

of  complete  often  painful  as  well  as  unsightly  ;  and  it  is  usually  desirable  to  remove  it. 
loina.^  ill  order  to  make  room  for  an  artificial  eye.  Enucleation  of  the  eyeball 
should  not  be  practised  in  these  cases,  but  the  portions  posterior  to  the 
ciliary  body  should  be  left,  in  order  to  afford  a  better  foundation  for  the 
artificial  eye  than  can  be  obtained  from  the  muscles  alone.  The  original 
operation  for  staphyloma  consisted  simply  in  shaving  off  the  projection  with 
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a  Beer*s  cataract-knife,  the  gaping  wound  being  left  to  close  in  its  own  time. 
Mr.  Critchett  improved  on  this  method  by  inserting  three  or  four  semicircular 
threaded  needles  behind  the  projection,  then  cutting  it  off,  drawing  the 
needles  through  and  tying  the  thread,  so  as  to  obtain  prompt  union  in  a 
horizontal  line.  Other  surgeons  have  passed  sutures  through  the  conjunc- 
tiva only  ;  but  the  union  thus  produced  is  apt  to  be  feeble,  and  I  have  seen 
Mr.  Critchett's  operation  followed  by  sympathetic  ophthalmia  of  the  remain- 
ing eye,  probably  because  a  ciliary  nerve  was  lacerated  by  one  of  the  needles. 
The  plan  which  I  prefer  is  to  divide  the  conjunctiva  all  round,  close  to  the 
margin  of  the  staphyloma,  and  to  dissect  it  from  the  sclerotic  nearly  to 
the  equator ;  then  to  detach  the  four  recti  muscles,  and  to  cut  off  the  front 
portion  of  the  eyeball,  well  behind  the  ciliary  region.  The  superior  and  in- 
ferior recti  should  then  be  united  in  firont  of  the  wound  by  a  catgut  suture, 
and  the  internal  and  external  recti  in  front  of  them ;  and  the  conjunctival 
incision  should  be  brought  together  in  a  horizontal  line  by  silk  sutures. 
The  resulting  stump  is  of  good  size  and  very  mobile,  so  that  an  artificial 
eye  placed  upon  it  will  scarcely  betray  itself  even  to  a  not  wholly  unskilled 
observer. 

The  formation  of  a  partial  staphyloma,  instead  of  a  firm  cicatrix,  is  Treatment 
generally  due  to  neglect  or  premature  abandonment  of  support  during  the  gtaphy! 
healing  process.     An  attempt  may  be  made,  in  such  cases,  to  check  yielding  loma. 
by  a  large  iridectomy  (which  will  diminish  pressure  from  within)  and  by 
renewed  and  persevering  bandaging ;  but  in  the  majority  of  cases  the  pro- 
trusion will  increase,  will  take  up  into  itself  more  and  more  of  the  cornea, 
and  will  become  irritable  or  painful,  and  threatening  to  the  sound  eye. 
Under  such  circumstances,  even  although  some  imperfect  vision  may  remain, 
it  is  best  to  treat  the  case  as  if  the  staphyloma  were  complete,  and  to  remove 
the  diseased  parts  by  one  of  the  operations  last  described. 

The  only  other  corneal  affection  which  requires  description  in  these  Conical 
pages  is  the  malformation  known  as  '  conical  cornea.'  This  is,  in  effect,  an  ^"^^^ 
atrophy  of  the  central  portion  of  the  membrane,  which  becomes  thinned  and 
weakened,  loses  its  natural  curvature,  and  projects  as  an  obtusely  pointed 
prominence.  When  seen  in  profile  the  distortion  of  shape  is  very  apparent ; 
and  when  seen  from  the  front  it  has  a  curious  pellucid  appearance,  almost  as 
if  a  drop  of  some  highly  refracting  hquid  were  adherent  to  the  corneal  sur- 
face. When  the  prominence  attains  large  dimensions  its  apex  loses  the  pro- 
tection of  the  hds,  and  is  exposed  to  many  sources  of  irritation,  so  that  it 
often  loses  its  transparency,  and  becomes  cloudy  and  opaque.  When  once 
established,  conical  cornea  tends  to  progressive  increase  under  the  pressure 
of  the  recti  muscles,  and  it  soon  becomes  highly  disturbing  to  vision.  On 
account  of  the  elongation  of  the  eyeball  it  produces  a  high  degree  of  myopia, 
or  near  sight ;  and,  on  account  of  the  irregularity  of  the  elevation,  this  near 
sight  cannot  be  materially  assisted  by  any  concave  lens.  Whenever  near 
sight  is  attended  by  imusual  diminution  of  the  acuteness  of  vision,  and  is 
not  relieved  by  spectacles,  conical  cornea  should  be  suspected  and  looked  for. 
lu  its  early  stages  it  may  easily  escape  detection ;  but  Mr.  Bowman  has 
pointed  out  that  it  may  be  easily  discovered  by  an  examination  with  the 
mirror  of  an  ophthalmoscope.  The  area  of  the  pupil  does  not  present  an 
unbroken  circle  of  equal  illumination,  but  some  part  of  the  base  of  the 
prominence  will  appear  to  lie  in  shadow,  and  this  shadow  will  play  around, 
from  side  to  side,  in  response  to  slight  movements  of  the  mirror. 

The  treatment  of  conical  cornea  is  based  upon  the  tendency  of  an  ulcer 
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Treatment 
of  conical 
cornea. 


to  flatten  the  curvature  of  the  membrane  during  the  healing  process.     Tlie 
idea  of  utilising  this  tendency  occurred  first  to  Von  Graefe,  who  shaved  off 
the  apex  of  the  cone  without  penetrating  the  anterior  chamber,  cauterised  the 
wound  until  he  had  produced  an  ulcer  of  sufficient  extent,  and  then  pro- 
moted healing.     Other  surgeons  have  cut  off  the  thinned  central  portion  of 
cornea,  and  some  have  united  the  edges  of  the  incision  by  a  point  of  suture. 
Mr.  Bowman  has  contrived  an  ingenious  trephine  by  which  it  is  possible 
either  to  cut  out  a  circular  disc  of  the  anterior  layer  of  the  cornea,  and  to 
peel  this  off,  leaving  the  membrane  of  Descemet  intact  and  the  anterior 
chamber  unopened,  or  to  carry  the  cut  deeper,  so  as  to  remove  the  whole 
thickness.     My  own  practice  is  either  to  use  this  trephine  or  to  transfix  the 
apex  of  the  projection  with  9,  narrow  two-edged  knife,  so  as  to  cut  off,  by  a 
single  thrust,  the  small  portion  of  cornea  which  remains  in  front  of  ilie 
blade,  and  which  should  seldom  exceed  a  line  in  diameter.     It  is  not  verv 
material  whether  the  whole  or  part  of  the  thickness  of  the  cornea  is  taken 
away ;  but  partial  removal  is  only  practicable  in  comparatively  slight  eases, 
where  the  thinning  of  the  projection  is  not  extreme.     Prior  to  the  operation 
the  pupil  must  be  fully  dilated  by  atropine,  in  order  to  prevent  its  margin 
from  becoming  adherent  to  the  cicatrix.     The  lids  should  be  closed  by  a 
compressive  bandage,  and  a  liniment  of  glycerine  and  belladonna  applied  to 
the  brow,  so  as  to  maintain  dilatation.     When  the  case  progresses  favourably 
the  result  will  be  a  firm  central  cicatrix,  which  will  restore  the  cornea  to 
normal  curvature,  or  nearly  so,  and  will  arrest  the  further  increase  of  tlie 
conicity,  but  which  is  both  unsightly  and  an  obstacle  in  the  way  of  vision. 
In  order  to  restore  sight  it  is  necessary  to  make  an  artificial  pupil  behind 
some  transparent  part  of  the  cornea ;  and  the  cicatrix  may  be  concealed  by 
tattooing  it  with  Indian  ink  in  the  manner  already  described. 


DiaeaMS 
of  the 
sclerotic. 


Their  rheu- 
matic cha- 
racter. 


In  some  of  the  older  text-books  of  ophthalmic  surgery,  considerable 
prominence  is  given  to  diseases  of  the  sclerotic,  but  the  tendency  of  the 
more  exact  knowledge  of  recent  times  has  been  to  reduce  the  group  8o-calle«l 
to  very  insignificant  dimensions.  Excepting  in  a  narrow  annulus  immediati'lr 
around  the  cornea,  the  sclerotic  is  almost  entirely  extra- vascular ;  and  hence 
any  real  inflammation  of  it  is  almost  confined  to  this  particular  region,  where 
it  may  occur  as  a  comphcation,  or  as  a  part,  of  some  of  the  more  severe  forms 
of  iritis  and  keratitis,  and  always  when  either  of  these  affections  extemls  to 
the  ciliary  body.  In  such  cases,  we  often  see  the  sclerotic  undergo  inflam- 
matory softening,  as  a  result  of  which  tlie  ciliary  region  may  be  mnch 
altered  in  shape,  yielding  to  the  distension  of  the  eyeball  and  to  the  traction  of 
the  recti  muscles,  and  becoming  considerably  elongated.  Occasionally,  tlie 
sclerotic  may  be  so  much  softened  and  thinned  as  to  bulge  into  irregular 
prominences  around  the  cornea,  generally  under  the  upper  lid ;  and  this 
condition  is  described  as  sclerotic  staphyloma.  The  inflammations  of  the 
sclerotic  thus  arising  call  for  no  other  treatment  than  that  demanded  by  the 
more  important  inflammation  of  the  cornea,  the  iris,  or  the  ciliary  body. 
with  which  they  are  associated  ;  except  that  any  eWdence  of  yielding  of  tlie 
sclerotic  would  be  a  reason  for  the  performance  of  iridectomy,  in  order  to 
preserve  the  shape  of  the  eyeball  by  diminishuig  tension.  It  was  once 
believed  that  the  sclerotic,  in  its  character  of  a  fibrous  membrane,  was 
especially  prone  to  gouty  or  rheumatic  inflammation ;  and  it  is  perhaps  tme, 
although  certainly  not  proved,  that  the  tendency  of  iritis  or  of  keratitui  to 
extend  to  the  anterior  sclerotic  zone  is  more  marked  in  persons  of  gouty  or 
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rheumatic  diathesis  than  in  others.  The  possibility  is  at  any  rate  sufficient 
to  require,  in  all  those  cases,  an  investigation  of  the  tendency  to  lithic  acid 
formation,  and  the  use  of  appropriate  remedies  when  this  tendency  is  dis- 
covered. A  large  proportion  of  the  cases  of  supposed  rheumatic  or  gouty 
ophthalmia,  however,  are  simply  cases  of  the  sub-acute  or  remittent  form  of 
glaucoma  ;  and  the  pain  associated  with  them  is  not  rheumatic,  but  only 
tensive.  Vision  has  been  irretrievably  lost,  in  hundreds  of  cases,  because  a 
behef  in  the  rheumatic  character  of  these  affections  has  interfered  with  the 
timely  performance  of  iridectomy ;  and  the  proposal  to  adopt  the  epithet 
'  rheumatic  '  in  any  form  of  eye-disease,  is  one  which  should  be  scrutinised 
very  closely  before  it  is  accepted  as  a  guide  to  practice. 

The  bulging  outwards  of  the  sclerotic,  n^ar  the  entrance  of  the  optic 
nerve,  which,  in  cases  of  extreme  myopia,  is  sometimes  associated  with 
atrophy  of  the  choroid  in  the  same  region,  has  been  attributed  to  inflamma- 
tory action,  and  has  been  supposed  to  afford  evidence  of  a  '  sclerotico-  Sclerotico- 
choroiditis  posterior  * ;  but  it  is  quite  possible  that  the  effect  in  question  may  ^stcrior  " 
be  due  to  mechanical  causes.  The  posterior  pole  of  the  eyeball  is  necessarily 
rendered  tense  by  the  convergence  incidental  to  extreme  myopia ;  and  the 
tension  thus  occasioned  must  necessarily  tend  to  produce  thinning  and 
stretching  of  the  ocular  tunics. 

The  iris  is  liable  to  be  the  seat  of  tumours  or  cysts  of  various  kinds,   DiseAseaof 
which,  when  they  are  increasing,  may  produce  destructive  changes  in  the  cystTor 
eyeball  by  their  pressure  upon  the  lens  and  ciliary  body,  by  projecting  into  morbid 
the  pupillary  space,  and  by  general  interference  with  the  circulation   and  *^^^  ^ 
nutrition,  and  which  should  be  completely  removed,  together  with  the  portion 
of  irifl  on  which  they  are  seated,  as  soon  as  their  character  is  declared,  and 
before  they   have  attained  sufficient  magnitude  to  be  seriously  injurious. 
Many  endeavours  have  been  made  to  destroy  cysts  by  simple  laceration  ;  but 
these  endeavours  have  scarcely  ever  been  successful,  and  have  sometimes  set 
up  inflammation  of  a  destructive  character.     When  any  morbid  growth  of 
the  iris  has  been  removed,  it  should  be  made  the  subject  of  careful  micro- 
scopic examination ;  and,  if  it  appears  to  be  malignant,  enucleation  of  the 
eyeball  should  generally  be  recommended. 

The  iris  is  also  Uable  to  a  congenital  malformation  by  deficiency,  usually  Ck>loboina. 
in  a  direction  downwards.  The  resulting  gap  is  called  a  coloboma,  and  may 
vary  in  extent  from  a  mere  notch  in  the  margin  of  the  pupil  to  a  loss  of 
Rubstance  which  may  extend  through  the  ciliary  body  and  choroid  to  the 
border  of  the  optic  nerve.  Coloboma  may  affect  either  one  or  both  eyes ; 
and,  as  usually  seen,  it  somewhat  resembles  the  effect  of  an  iridectomy. 

The  most  important  disease  of  the  iris,  and  also  one  of  the  most  common  Iritis, 
of  the  affections  of  the  eye,  is  inflammation  of  the  substance  of  the  mem- 
brane, or  iritis.  Iritis  is  seen  under  two  chief  forms,  the  plastic  and  the 
serous,  of  which  the  first-named  is  much  the  more  frequent.  Plastic  iritis,  Plastic, 
in  its  early  stages,  is  liable  to  be  mistaken  for  simple  inflammation  of  the 
conjunctiva,  from  which  it  may  be  distinguished  by  three  chief  signs, 
namely,  that  there  is  always  some  loss  of  lustre  of  the  iris,  some  impairment 
of  vision,  and  some  congestion  of  the  zone  of  fine  sclerotic  vessels  which 
surrounds  the  cornea,  so  that  the  pressure  of  the  finger  through  the  eyelid 
does  not  leave  a  perfectly  white  tract  behind.  In  every  case  of  apparently 
trivial  conjunctivitis  it  is  necessary  to  ascertain  the  absence  of  iritis  with 
Bcmpulous  care,  because  the  astringent  lotion  which  would  cure  the  former 


728  DISEASES  OF  THE   EYE. 

afifection  would   be  certain  to  stimulate  the  latter  to  greatly  increased 
activity. 

The  early  progress  of  iritis  is  somewhat  rapid,  and,  as  a  rule,  when  a 
case  comes  before  the  surgeon  the  diagnosis  is  no  longer  doubtful.  In 
addition  to  the  symptoms  already  mentioned  the  iris  will  appear  dull  and 
discoloured,  in  consequence  of  discolouration  of  the  aqueous  humour  in  front 
of  it,  and  the  movements  of  the  pupil  in  response  to  variations  of  light  will 
be  sluggish,  or  even  altogether  arrested.  In  order  to  determine  tliis  point 
the  sound  eye  should  be  eflfectually  covered,  and  then  the  surgeon,  withoat 
touching  the  affected  one,  should  shade  it  with  his  hand,  removing  and 
replacing  the  hand  two  or  three  times,  and  carefully  watching  the  pupillary 
margin.  If  expansion  and  contraction  should  not  take  place,  a  drop  of  solu- 
tion of  atropine  should  be  applied  to  the  lining  membrane  of  the  lower 
lid,  and  this,  in  most  instances,  will  bring  to  light  irregularity  of  the  pupil, 
showing  that  it  is  in  points  adherent  to  the  surface  of  the  crystalline  lens, 
and  that  it  can  only  dilate  in  the  ijitervals  between  such  adhesions,  and  in 
some  such  manner  as  that  which  is  shown  in  the  annexed  diagrams.  A 
deceptive  resemblance  to  iritis  is  produced  in  some  cases  of  turbidity  of  the 
cornea ;  but  if  a  drop  of  four-grain  solution  of  atropine  produces  complete 
dilatation  of  the  pupil  within  twenty  minutes  or  so,  it  may  be  concluded  tliat 
no  iritis  is  present ;  and,  on  the  other  hand,  the  appearance  of  points  of 
adhesion  establishes  the  diagnosis  of  iritis  with  certainty.  The  only  excep- 
tion would  be  in  a  case  in  which  the  adhesions  had  been  left  beliind  by  some 
former  attack,  and  in  which  the  condition  actually  present  might  be  simple 
conjunctivitis  or  keratitis. 
Causes.  The  causes  of  iritis  are  very  numerous ;  but  the  malady  is  so  frequent  an 

attendant  upon  the  earlier  stages  of  secondary  syphilis  that  the  syphilitic 
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forms  have  rather  eclipsed  others,  and  the  first  question  which  presents 
itself  in  any  case  of  iritis,  is  whether  it  should  be  attributed  to  a  sypliilitic 
origin.  Rheumatism  is  another  dyscrasia  which  involves  a  special  liability 
to  iritis ;  and  the  disease  also  occurs  in  connection  with  over- work,  exhaus- 
tion, and  mental  anxiety.  It  has  been  said  by  some  writers  that  the  S3rphilitic 
varieties  of  iritis  present  recognizable  peculiarities,  one  of  which  is  Uie 
deposit  of  lymph  in  lumps  or  nodules  upon  the  surface  of  the  iris ;  and  there 
are,  undoubtedly,  certain  cases  in  which  such  nodules  are  seen,  in  which  they 
are  simply  syphilitic  gummata,  and  in  which  the  attendant  inflammation  is 
perhaps  rather  a  consequence  of  their  presence  than  a  cause  of  their  forma- 
tion. Putting  such  cases  aside,  writers  are  by  no  means  agreed  touching; 
the  precise  nature  of  the  differences  which  distinguish  syphihtic  iritis 
from  other  forms ;  and  as  a  matter  of  fact  it  would  be  very  hard  to  define 
syphilitic  iritis  in  any  satisfactory  manner.  We  cannot  say  that  every  ca^* 
of  iritis  which  occurs  in  a  syphilitic  person  is  syphihtic,  unless  we  are  pre- 
pared to  affirm  that  syphilis  affords  an  immunity  from  all  the  forms  of  iriti<: 
which  may  occur  in  non- syphilitic  people.  Practically  speaking,  the  question 
is  one  of  little  moment,  which  has  scarcely  any  bearing  cither  upon  prognosis 
or  upon  treatment. 
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In  a  few  cases,  in  whicb  iritis  is  originally  of  great  severity,  or  in  which  Conne. 
it  lias  from  the  first  been  aggravated  by  maltreatment,  it  displays  a  tendency 
to   spread  to  the  ciliary  body  and  to  the  choroid,  and  to  produce  changes 
^^liich  are  speedily  destructive  to  vision,  and  which  are  followed  by  wasting 
of  the  eyeball.     But  in  the  great  majority  of  instances  the  tendency  of  a  first 
attack   is  towards  resolution  and  ultimate  recovery.     If  lymph  has  been 
poured  out  in  large  quantity,  so  as  to  form  a  continuous  film  over  the  sur- 
face of  the  crystalline  lens,  this  film  may  be  left  as  a  semitransparent 
membrane,  presenting,  according  to  the  degree  of  its  opacity,  more  or  less 
impediment  to  vision,  and  united  to  the  pupillary  margin  either  at  its  entire 
circumference  or  partially.     When  the  effusion  has  been  smaller  in  amount, 
and  does  not  cover  the  pupil,  it  will  nevertheless  leave  the  pupillary  margin 
adlierent  at  certain  points,  and  in  such  cases  vision  may  be  nonnal.     If  the 
adhesions  occupy  the  greater  part  of  the  pupillary  margin,  so  that  they 
practically  fix  the  greater  part  of  the  iris  to  the  lens,  they  may  be  productive 
of  no  more  inconvenience  than  such  as  attends  the  inability  of  the  pupil  to 
expand  under  a  feeble  illumination,  and  thus  to  compensate  in  some  degree 
for  a  deficiency  of  light ;  but  if  there  are  only  a  few  scattered  points  of  ad- 
liesiou,  so  that  the  pupil  is  generally  mobile,  and  is  constantly  checked  in  its 
attempts  at  dilatation,  such  adhesions  maintain  a  perpetual  irritation,  which 
is  almost  certain  to  excite  a  second  attack  of  iritis.     When  this  happens, 
still  more  of  the  membrane  is  tied  down,  and  its  nutrition  becomes  seriously 
affected.     The  iritis,  under  such  circumstances,  becomes  recurrent,  returning 
a<,^ain  and  again  at  variable  intervals,  under  the  influence  of  any  constitu- 
tional indisposition  or  any  source  of  local  irritation.     In  time  it  ties  down 
the  whole  of  the  pupillary  margin  to  the  lens,  so  that  the  lens  and  iris 
together  form  an  absolute  and  impermeable  barrier  which  separates  the 
anterior  chamber  from  the  deeper  parts  of  the  eye.     This  state  is  called  Exdnsion 
*  exclusion '  of  the  pupil.  *^*|j® 

In  the  natural  condition,  when  the  pupillary  aperture  is  freely  movable,  lu  rcsaits. 
its  margin,  when  moderately  contracted,  lies  in  contact  with  the  surface  of 
the  crystalline  lens,  but  loses  this  contact,  on  account  of  the  curvature  of 
tlie  lens  surface,  as  soon  as  the  pupil  is  dilated.  There  is,  therefore,  a  free 
passage  of  fluid  through  the  pupil ;  and  exhalation  from  the  anterior  chamber 
appears  to  play  an  important  part  in  regulating  the  quantity  of  fluid  which 
is  contained  not  only  in  that  chamber  itself,  but  also  in  the  deeper  parts  of 
the  eye.  As  soon  as  the  pupil  is  excluded  no  fluid  can  pass  into  the  anterior 
cliamber  from  behind  the  iris;  and  consequently,  as  secretion  behind  the 
iris  continues,  accumulation  must  necessarily  take  place.  Very  soon  after 
exclusion  is  complete  the  peripheral  parts  of  the  iris  may  be  observed  to 
become  prominent,  bulging  forwards  towards  the  cornea,  and  leaving  the 
central  parts  comparatively  depressed.  The  eyeball  as  a  whole  becomes 
distended  and  hard,  the  internal  circulation  is  impeded,  the  vitreous  passes 
into  a  liquid  condition,  the  retina  perishes  from  the  combined  effects  of  blood 
stasis  and  of  compression,  and  the  eye  is  destroyed  as  an  organ  of  vision. 
When  iritis  leaves  an  adliesion  of  the  pupil  recurrence  of  the  inflammation  is 
to  be  expected ;  and  recurrent  iritis,  unless  the  chain  of  morbid  action  can  be 
broken,  can  scarcely  have  any  other  termination  than  eventual  loss  of  sight. 

It  follows  that  the  chief  object  to  be  kept  in  view,  in  the  treatment  of  Traatment 
iritis,  is  to  prevent  the  formation  of  adhesions,  or  to  detach  them  if  they  have        " 
formed ;  and  that  in  no  case  in  which  adliesions  are  left  behind,  even  though 
all  inflammation  may  have  subsided,  and  although  vision  may  be  perfect,  can 
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the  result  be  considered  satisfactory  or  complete.  In  order  to  bring  about 
complete  recovery  it  is  necessary,  first,  to  shelter  the  eye  from  all  sources  of 
irritation ;  secondly,  to  endeavour  to  procure  full  dilatation  of  the  pupil  by 
atropine;  and,  thirdly,  if  the  pupil  resists  dilatation,  to  have  recourse  to 
mercury.  Various  details  will  offer  themselves  for  consideration  in  different 
cases,  but  they  will  all  be  subordinate  to  the  principles  of  action  above  laid 
down. 

Among  the  sources  of  irritation  which  are  to  be  avoided  the  most  fen*- 
midable  are  the  various  astringents,  such  as  lotions  of  nitrate  of  silver  or  of 
sulphate  of  zinc,  which  are  sometimes  sold  as  a  cure  for  inflamed  eyes  by 
druggists,  or  which  may  be  prescribed  when  an  early  stage  of  iritis  is  mis- 
taken for  conjunctivitis.  Next  to  these  would  come  the  sources  of  irritation 
incidental  to  functional  use  and  to  movement  in  the  world,  such  as  exercise  of 
the  accommodation,  and  exposure  to  variations  of  hght,  variations  of  tempera- 
ture, and  atmospheric  impurities.  Whenever  possible,  a  patient  with  iritis 
should  abandon  his  occupation,  should  abstain  almost  entirely  from  reading, 
writing,  or  other  visual  employment  of  the  sound  eye,  and  should  confine 
himself  to  a  well-ventilated  and  dimly  hghted  apartment.  When  these  pre- 
cautions cannot  be  observed  the  affected  eye  should  be  covered  by  a  com- 
pressive bandage,  with  sufficient  padding  to  exclude  variations  of  light  and 
of  temperature. 

The  solution  of  atropine  should  usually  be  of  the  strength  of  four  grains 
of  the  neutral  sulphate  to  an  ounce  of  distilled  water,  and  a  drop  of  this 
solution  should  be  applied  to  the  lining  membrane  of  the  lower  lid  with  a 
quill  scoop  or  a  dropping  tube.  It  is  a  good  rule  to  direct  the  application  to 
be  made  three  times  a  day,  and  each  application  to  consist  of  three  drops,  with 
intervals  of  five  minutes  between  them.  A  drop  is  apphed,  after  five  minutes 
another,  after  another  five  minutes  a  third ;  and  this  must  be  done  three 
times  a  day.  If  a  compressive  bandage  is  worn,  it  must  be  laid  aside  for  a 
quarter  of  an  hour  after  each  appUcation  of  the  atropine,  in  order  that  it  may 
not  absorb  and  remove  the  solution.  In  cases  of  only  moderate  severity* 
which  are  seen  early,  this  treatment  will  often  produce  considerable  dilatation 
of  the  pupil,  with  diminution  of  congestion  and  of  uneasy  sensations,  within 
twenty-four  hours,  and  complete  dilatation  of  the  pupil  within  forty-eight 
hours.  When  this  is  the  course  of  events  it  is  only  necessary  to  maintain  the 
dilatation,  and  the  iritis  will  die  out  harmlessly,  because,  when  the  pupil  is 
dilated,  its  margin  is  no  longer  in  contact  with  the  lens,  and  lymph,  even  if 
it  should  be  poured  out,  cannot  form  adhesions,  but  will  be  diffused  through 
the  aqueous  humour.  Apart  from  this,  the  atropine,  probably  by  virtue  of 
its  influence  upon  the  vaso-motor  nerves,  seems  to  be  distinctly  antiphlogistic 
in  its  action.  When  all  congestion  has  subsided,  and  when  the  absorption 
of  any  turbidity  in  the  aqueous  humour  has  restored  the  iris  to  its  natural 
colour  and  lustre,  the  atropine  may  be  laid  aside  ;  but  the  eye  must  be  care- 
fully watched  for  a  few  days,  and  especially  when  it  is  again  taken  into  use, 
in  order  that  the  slighest  appearance  of  relapse  or  of  returning  irritation  may 
be  met  by  a  renewed  application  of  the  remedy. 

Under  three  sets  of  circumstances-  first,  when  the  action  of  atropine* 
after  twenty-four  hours,  fails  to  produce  any  marked  abatement  of  the  symp- 
toms ;  secondly,  when,  after  forty-eight  hours,  although  the  symptoms  have 
abated,  the  pupil  is  not  circular,  but  is  rendered  irregular  by  broad  bands  of 
adliesion ;  thirdly,  when  the  iritis  is  already  of  some  duration  before  it  is 
submitted  to  treatment  —it  is  necessary  to  have  recourse  to  mercury^  and  to 
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obtain  its  effect  with  as  little  delay  as  possible.  Every  practitioner  will 
choose  his  own  preparation  and  mode  of  administration,  but  perhaps  the  form 
most  generally  applicable  is  blue  pill,  in  doses  of  two  or  three  grains  three 
times  a  day,  and  in  combination  with  a  small  quantity  (say  a  quarter  of  a 
g^rain)  of  opium.  As  soon  as  the  faintest  mercurial  line  appears  upon  the 
gnmB  the  dose  should  be  greatly  diminished,  so  that  this  slight  effect  may  be 
maintained,  but  not  exceeded ;  and  under  its  influence  we  often  see  lymph 
absorbed,  and  adhesions  disappear,  with  great  rapidity.  I  am  accustomed  to 
take  resistance  to  atropine  as  the  sole  indication  for  mercury  in  iritis  (such 
resistance  being  a  matter  of  course  when  the  inflammation  has  remained  un- 
checked for  two  or  three  days,  and  adhesions  have  had  time  to  become  Arm) ; 
and  I  do  not  regard  either  the  need  of  mercury,  or  rapid  improvement 
when  it  is  administered,  as  any  certain  evidence  of  syphilis.  Neither  does 
it  follow  that  the  iritis  of  a  syphilitic  person  will  resist  atropine  and  will 
require  mercury,  even  although  the  use  of  the  mineral  may  be  indicated  for 
some  other  syphilitic  manifestation.  As  regards  the  eye  only,  the  mercury 
must  be  continued  as  long  as  improvement  takes  place  under  its  use,  and 
then,  together  with  the  atropine,  it  must  be  discontinued  carefully  and 
watchfully. 

Iritis  may  be  complicated,  or  attended,  with  an  unusual  degree  of  pain,  or  Compli- 
with  an  unusual  degree  of  vascular  excitement,  and  both  of  these  conditions  f*"""*  **^ 
may  mterfere  with  the  action  of  atropine,  without  demanding  that  of 
mercury.  When  there  is  much  conjunctival  congestion,  together  with  eleva- 
tion of  local  temperature  and  fulness  of  the  temporal  vessels,  two  or  three 
leeches  should  be  applied  round  the  margin  of  the  orbit,  and  their  bites 
suffered  to  bleed  freely.  In  the  greater  number  of  cases  the  morbid  sensa- 
tions hardly  amount  to  anything  more  than  uneasiness,  and  when  actual 
pain  is  suffered  it  must  be  relieved  or  subdued  before  healthy  reparative 
action  can  be  expected.  Pain  may  be  tensive,  due  to  the  stretching  of  the 
ocular  tunics  by  increased  secretion  (a  form  that  is  scarcely  met  with  except- 
ing in  serous  iritis) ;  or  it  may  be  an  expression  of  exalted  nervous  sensibiUty. 
The  former  variety  will  be  considered  presently ;  the  latter  calls  for  the  un- 
stinted employment  of  anodynes.  Especially  when  pain  shoots  along  the 
various  branches  of  the  first  division  of  the  fifth  nerve  on  the  affected  side, 
it  is  generally  desirable  to  have  recourse  to  the  subcutaneous  injection  of 
morphia,  in  such  doses  and  at  such  intervals  as  may  afford  immunity  from 
suffering,  while  the  atropine,  and  if  necessary  the  mercury  also,  are  employed 
in  the  manner  which  has  been  described. 

There  are  a  few  cases,  very  rare  indeed  but  still  occasionally  met  with,  in  Dnboisin. 
which  atropine,  either  from  the  first  or  after  a  few  applications,  acts  upon 
the  eye  as  a  local  irritant,  and  produces  surface  inflammation  which  is  apt  to 
extend  to  the  skin  around  the  palpebral  fissure.  When  this  happens,  the 
atropine  should  be  replaced  by  a  similar  solution  of  duboisin,  an  agent  equally 
powerful  in  dilating  tlie  pupil,  and  which  appears  to  be  free  from  this  irri- 
tatuig  tendency.  Duboisin  is  an  alkaloid  yielded  by  an  Australian  plant, 
the  Duboisia  Myoporoides,  and  is  chemically  identical  with  hyoscyarain.  For 
the  atropine  irritation  itself,  wlien  it  affects  the  external  skin,  a  compress 
wetted  with  a  weak  lead  lotion  is  the  most  effectual  remedy. 

Wlien  the  subsidence  of  iritis  leaves  an  adhesion  which  has  resisted  treat-  Remaining 
ment,  the  use  of  atropine  or  duboisin  and  of  mercury  must  be  cautiously  **"**•'<>'**• 
continued  for  a  time,  in  the  hope  that  the  former  may  mechanically  stretch 
and  break  the  new  tissue,  while  the  latter  causes  it  to  undergo  disintegration 
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and  absorption.  If  no  declared  effect  is  produced  within  a  month,  the 
medicines  should  generally  be  discontinued,  and  the  adhesion  regarded  as 
permanent.  The  patient  should  be  forewarned  of  his  liability  to  another 
attack  of  inflammation,  and  should  be  cautioned  to  seek  advice  inmiediately 
if  such  an  event  should  occur.  In  a  certain  small  proportion  of  cases  no 
harm  will  follow,  but  in  others  the  patient  remains  conscious  of  the  adhesion, 
which  produces  sensations  of  dragging  or  discomfort,  and  in  tlie  great  majority 
a  second  attack  of  iritis  will  sooner  or  later  occur.  When  this  happens  it 
must  be  treated  in  the  ordinary  way,  with  atropine,  before  having  recourse  to 
mercury ;  for,  although  the  existing  adhesions  will  forbid  complete  dilatation 
of  the  pupil,  the  atropine  will  nevertheless  exert  considerable  antiphlogistic 
action.  After  the  second  attack  has  subsided,  means  should  be  taken  without 
delay  to  destroy  the  injurious  effect  of  the  adhesions,  for  recurrence  is  then 
no  longer  doubtful,  and  if  the  adhesions  are  left  the  eye  will  almost  certainly 
be  disorganised  by  repeated  inflammation.  Two  methods  offer  themselves — 
either  to  break  the  continuity  of  the  iris,  and  to  prevent  closure  of  the  pupil, 
Iridec-  by  a  sufficient  iridectomy,  or  to  detach  the  adhesions  by  traction  with  a  hook 
***'"^'*  or  forceps  introduced  into  the  anterior  chamber.    Of  these  methods  the  former 

is  generally  to  be  preferred,  as  being  the  more  effectual  and  the  less  dangerous 
of  the  two,  the  detachment  by  traction  being  open  to  the  objection  that 
the  adhesion  may  re-unite,  and  that  the  instrument  employed  or  the  trac- 
tion exercised  may  injure  the  capsule  of  the  lens  and  produce  traumatic 
cataract.  After  the  performance  of  an  iridectomy  it  rarely  happens  that 
iritis  will  occur  again ;  and  its  occurrence  would  be  comparatively  harm- 
less, on  account  of  the  large  and  free  opening  which  would  exist  between  the 
anterior  and  the  posterior  chamber.  The  rule  of  practice,  therefore,  would 
be  to  perform  an  iridectomy  in  every  case  in  which  adhesions  left  by  iritis 
were  sources  of  discomfort  to  the  patient,  or  in  which  the  patient  was  about 
to  travel  lo  remote  places,  where  he  might  be  unable  to  procure  surgical  aid, 
or  in  which  the  adhesions  had  already  produced  a  second  attack  of  inflamma- 
tion. If  the  natural  pupil  is  free  from  lymph  and  the  vision  good,  the  iridec- 
tomy may  be  placed  mider  the  shelter  of  the  upper  lid,  where  it  will  be  oat 
of  sight ;  but  if  the  pupil  is  at  all  covered  it  is  best  to  remove  a  piece  of  iris 
which  is  non-adherent,  and  which  will  therefore  leave  a  clear  aperture  for 
visual  purposes.  If  the  pi^ce  removed  is  adherent  it  will  often  leave  opaque 
lymph  or  pigment  upon  the  capsule  of  the  lens. 

When  only  two  attacks  of  iritis  have  occurred  there  is  seldom  any  dif- 
ficulty in  performing  iridectomy  in  an  effectual  manner  ;  but  after  repei^ied 
attacks  the  operation,  although  still  indicated  as  the  best  or  even  the  onlj 
resource,  may  be  very  difficult  of  accomplishment.  The  stroma  of  the  iiis  is 
often  so  weakened  that  it  will  tear  imder  the  traction  of  the  forceps,  so  that 
no  large  opening  can  be  made,  and  the  inflammation  has  often  spread  by 
continuity  to  the  choroid,  and  has  occasioned  effusions  which  prevent  the 
restoration  of  useful  vision. 
Serous  The  other  chief  variety  of  iritis— the  serous^is  comparatively  of  rare 

iritis.  occurrence,  and  is  seldom  met  with  except  in  persons  of  disordered  health, 

and  especially,  I  think,  in  cases  of  renal  disease.  It  differs  from  the  plastic 
in  the  morbid  product  being  a  turbid  liquid  instead  of  lymph  ;  and  this 
liquid,  while  it  obscures  the  iris  and  renders  it  dull,  and  while  it  overfills 
and  distends  the  eyeball,  has  no  tendency  to  the  formation  of  adhesions.  In 
general  appearance  the  eye  resembles  one  which  is  suffering  from  iritis  of 
the  ordinary  kind  ;  but  the  pupil  is  usually  quite  insensible  to  the  action  of 
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atropine  (probably  because  the  overfilled  state  of  the  eye  prevents  absorp- 
tion), and  the  plane  of  the  iris  is  in  some  degree  pushed  backwards,  so  that 
the  anterior  chamber  seems  to  be  deeper  than  usual.  At  the  same  time  the 
eyeball  will  be  rendered  very  hard  by  tension,  the  sight  mil  be  greatly 
affected  by  the  compression  of  the  retina,  and  a  good  deal  of  dull  stretching 
pain  is  usually  experienced.  The  first  thing  to  be  done  in  such  a  case  is  to 
diminiah  tension,  by  repeated  paracentesis  if  the  case  is  seen  early  and  can 
be  closely  watched,  by  iridectomy  under  the  opposite  conditions.  As  soon  as 
the  fluid  is  evacuated  tlie  pupil  will  respond  readily  to  atropine,  and  uninter- 
rupted recovery  will  usually  take  place. 

When  plastic  iritis,  either  in  the  first  or  in  any  subsequent  attack,  extends  Iridocho- 
to  the  choroid,  the  severity  and  the  danger  of  the  case  are  much  increased,  "**^'"*- 
and  the  inflammation  frequently  terminates  in  wasting  of  the  globe  and  loss 
of  sight.  The  chief  evidence  of  extension  to  the  choroid  would  be  furnished 
by  tenderness  of  the  ciliary  region  under  gentle  pressure,  by  an  impairment 
of  vision  in  excess  of  that  for  which  the  iritis  would  account,  and  by  immobility 
of  the  pupil  under  atropine ;  often,  if  the  cornea  and  aqueous  humour  retain 
sufficient  transparency,  by  the  appearance  of  visible  blood-vessels  in  the  iris 
itself.  The  treatment  under  such  circumstances  must  be  mainly  mercurial, 
combined  with  careful  attention  to  the  diet  and  general  condition  of  the 
patient.  Pain  should  be  subdued  by  anodynes,  paracentesis  of  the  anterior 
chamber  should  be  performed,  and  the  aqueous  humour  evacuated  twice 
daily.  Under  the  most  favourable  circumstances  nothing  better  than  partial 
recovery  can  be  expected,  with  a  closed  pupil  and  often  with  an  opaque  lens. 
A  large  iridectomy  should  be  performed  as  soon  as  the  inflammation  has  sub- 
sided, and  the  lens,  if  opaque,  should  be  extracted.  In  most  cases  this  ope- 
ration will  be  followed  by  some  degree  of  fresh  inflammation,  which  will 
usually  close  the  pupil  left  by  the  iridectomy,  and  will  leave  in  the  axis  of 
vision  a  tough  membrane  consisting  of  iris  and  lens-capsule,  united  by  eflused 
lymph.  When  a  sufiicient  time  has  elapsed,  and  the  eye  is  again  quiet,  some 
degree  of  vision  may  often  be  restored  by  cutting  out  a  large  portion  of  this 
tough  membrane  and  removing  it  entirely,  so  as  to  leave  a  good  central  pupil. 
For  this  purpose  a  large  incision  should  be  made  into  the  anterior  chamber 
with  an  iridectomy-knife,  and  through  this  incision  an  appropriate  pair  of 
scissors  may  be  introduced  and  made  to  pierce  the  membrane  with  one  blade, 
so  that  they  may  cut  out  a  piece  of  such  size  as  may  be  desired. 

The  structure  next  to  the  iris  in  point  of  anatomical  position  is  the  crystal-   DigeaseK  of 
line  lens,  which  is  naturally  of  brilhant  transparency,  but  which  is  liable  {/jf^^j^us*^' 
to  undergo  perversions  of  nutrition  which  render  it  more  or  less  turbid  or 
opaque,  and  which  constitute  the  various  forms  of  cataract.     Of  these  forms  Cataract 
the  most  noticeable  are  the  congenital,  the  laminar,  and  the  senile. 

In  the  obviously  congenital  forms  of  cataract  it  becomes  apparent,  soon  CoDf;enitjil 
after  birth,  that  the  pupils  of  the  infant's  eyes  are  not  of  their  usual  blackness,  *^**'**^^- 
bat  of  a  bluish-white  or  milky  appearance ;  and  dilatation  by  atropine  shows 
that  this  appearance  extends  over  the  whole  of  the  surface  of  the  lens.  When 
the  infiant  is  old  enough  it  will  be  found  to  follow  a  lighted  candle  with  its 
eyes,  but  to  have  no  vision  of  conspicuous  objects  ;  and  in  this  condition  it  is 
very  important  that  an  operation  should  bo  performed  early,  because  other- 
wise the  external  muscles  of  the  eyes,  not  being  guided  in  their  movements 
by  the  sense  of  sight,  will  never  acquire  the  power  of  definite  fixation,  and 
the  globes  wiU  permanently  oscillate  in  the  curious  rhythmical  fashion  which 
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has  received  the  name  of  uystagmus.  The  operation  should  not  be  delayed 
beyond  the  third  or  fourth  month,  and  at  this  age  the  best  method  of  pro- 
ceeding is  by  solution  ;  that  is  to  say,  by  breaking  up  the  lens  a  little  at  a 
time,  and  leaving  it  to  be  dissolved  or  absorbed  by  the  action  of  the  aqueoiijd 
humour.  For  this  purpose,  the  pupil  being  first  fully  dilated  by  atropine,  a 
very  fine  cataract  needle  should  be  passed  through  the  cornea  to  the  centre 
of  the  pupil,  where  it  should  make  a  small  puncture  or  sUt  in  the  anterior 
capsule  of  the  lens,  and  should  be  immediately  withdrawn.  No  force  should 
be  employed,  lest  the  lens  should  be  dislocated,  and  the  needle-point  should 
be  used  very  sparingly,  lest  too  much  lens-tissue  should  be  disturbed,  and 
the  eye  oppressed  by  more  than  it  can  readily  absorb.  The  dilatation  of  the 
pupil  should  be  maintained,  and  on  the  second  or  third  day  a  fragment  of 
lens-matter  may  be  seen  protruding  through  the  wound  in  the  capsule.  As 
the  fragment  is  absorbed  more  will  come  forward  in  a  similar  manner,  and 
as  long  as  this  process  continues,  and  there  is  no  iritis,  there  is  no  cause  for 
further  interference.  But  in  most  cases  the  first  wound  in  the  capsule  will 
close,  or  at  all  events  the  progressive  absorption  of  the  lens  will  be  arrested, 
and  then  it  will  be  necessary  to  use  the  needle  again,  somewhat  more  freely 
than  on  the  first  occasion.  A  third  or  even  a  fourth  operation  may  be  re- 
quired ;  but  eventually  the  lens  will  be  completely  absorbed ;  and,  if  the 
punctures  have  been  made  in  the  centre  of  the  capsule,  this  structure  will 
undergo  retraction,  and  will  leave  a  central  clear  space  behind  the  pupil, 
through  which  good  vision  may  be  obtained. 

The  eyes  of  infants  are  extremely  tolerant  of  this  procedure,  provided  it 
be  executed  with  due  care ;  but  if  too  much  of  the  lens  is  broken  up  on  any 
one  occasion,  or  if  dilatation  of  the  pupil  is  neglected,  so  that  its  margin 
comes  into  contact  with  the  lens-matter,  iritis  is  apt  to  be  excited,  in  which 
case  the  whole  of  the  lens  should  be  evacuated  as  speedily  as  possible,  by 
suction,  in  the  manner  presently  to  be  mentioned.  In  order  to  avoid  such  a 
necessity  the  surgeon  should  always  be  sure,  before  treatment  is  commcuced, 
that  the  mother  or  nurse  understands  the  use  of  the  atropine  solution,  and 
can  be  trusted  to  apply  it  effectually. 

A  form  of  cataract  which  is  not  congenital,  and  which  consists  essentially 
of  a  deposit  of  lymph  on  the  anterior  capsule,  is  sometimes  called '  pyramidal  * 
or  *  punctated,'  according  to  its  appearance.  It  is  produced  by  the  parulcnt 
ophthalmia  of  infancy,  during  which,  if  the  conieais  perforated,  the  lens  falls 
forward  into  contact  with  Descemct's  membrane,  and  is  pushed  back  again, 
carrying  with  it  a  dot  of  lymph,  as  the  aqueous  chamber  is  restored.  If 
the  lymph-deposit  is  very  small  it  remains  flat ;  but  if  it  is  abundant  it  is 
apt  to  be  stretched  out  before  the  cornea  and  lens  separate,  and  to  remain 
attached  to  the  latter  as  a  little  pyramid,  the  apex  of  which  projects  throu^ 
the  pupil.  Upon  the  lymph  thus  deposited  some  saline  matter  from  tho 
aqueous  humour  is  thrown  down,  giving  a  chalky  whiteness  to  the  oltimato 
formation ;  and  then,  as  the  cornea  recovers  its  transparency,  eitlier  a  minute 
white  dot  or  a  small  white  pyramid  will  be  seen  in  the  centre  of  the  pupil- 
lary space.  Such  cataracts  are  so  small  that  the  patient  would  usually  be 
able  to  see  round  them  without  dilatation  of  the  pupil ;  and  any  impairment 
of  sight  with  which  they  may  be  associated  is  usually  due  rather  to  haziness 
of  the  cornea  than  to  opacity  in  the  lens.  In  consequence  of  the  former, 
such  cataracts  are  often  complicated  with  nystagmus.  In  any  case  iu  which 
such  a  proceeding  seemed  advisable,  the  lenses  could  be  removed  by  suction 
or  solution  ;  but  improvement  of  sight  would  rarely  follow. 
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In  *  laminar '  cataract,  the  opacity,  although  sufficiently  dense  to  interfere  Lain'mar 
with  even  the  beginning  of  school  work,  is  seldom  dense  enough  to  be  con- 
spicuous through  undilated  pupils,  or  to  cause  anything  approaching  to  actual 
blindness ;  and  hence,  although  possibly  a  congenital  affection,  it  is  seldom 
discovered  imtil  early  childliood  is  passed,  and  frequently  not  until  the  patient 
bad  been  unjustly  punished  for  supposed  obstinacy  or  stupidity,  which  in 
reality  would  be  nothing  but  want  of  sight.  Whenever  a  child's  first  teachers 
complain  of  it  in  this  manner  the  surgeon  should  dilate  the  pupils  and  care- 
fully examine  the  eyes.  The  colour  of  laminar  cataract  is  rather  grey  or 
nebulous  than  white,  and  the  turbidity  is  limited  to  a  stratum  of  lens-matter 
which  surrounds  a  transparent  nucleus,  and  is  itself  surrounded  by  trans- 
parent cortical  substance,  so  that  it  occupies  the  position  of  the  dark  line  a 
in  the  annexed  diagram.     The  size  and  thickness  of  the  cloudy  stratum  are 

variable,  so  that  some  laminar  cataracts  are  much 
smaller  than  others  in  superficial  extent.  They 
differ  also  in  this,  that  in  some  the  transparent 
peripheral  portion  of  the  lens  is  absolutely  trans- 
parent, while  in  others  it  is  broken  by  opaque  dots 
or  striffi.  In  the  former  cases  the  periphery  may 
be  expected  to  retain  its  transparency,  in  the 
latter  it  will  in  time  become  turbid  throughout. 
^  On  these  physical  differences  depend  great  differ- 

^'"''^iion^^lnZi^^^t^t!'^''  en^^es  i»  ^^^  treatment  which  should  be  pursued ; 

for,  if  the  periphery  around  the  opaque  lamina  is 
broad  and  transparent,  it  is  obvious  that  good  vision  through  this  portion  of 
tlie  lens  may  be  obtained  by  dilatation  of  the  pupil,  or  by  making  an  artificial 
pupil  in  front  of  the  transparent  portion ;  while,  if  the  transparent  annulus  is 
very  narrow,  or  if  it  is  itself  threatened  with  opacity,  the  vision  obtained  by 
the  above  methods  will  either  be  imperfect  in  its  degree  or  only  temporary 
in  its  duration,  and  removal  of  the  lens,  which  will  eventually  be  necessary, 
may  properly  be  midertaken  in  the  first  instance.  For  the  determination  of 
these  questions  the  surgeon  should  examine  the  lenses  with  the  ophthalmo- 
scopic mirror  and  with  focal  illumination  in  a  way  which  will  be  described 
when  the  diagnosis  of  senile  cataract  is  being  considered. 

In  a  large  proportion  of  the  cases  of  laminar  cataract,  the  patient  will  be  Keiation 
found  to  have  defective  teeth,  and  especially  a  notched  and  irregular  state  Jjo^^nV 
of  the  permanent  incisors ;  and  an  inquiry  into  the  history  will  often  show   to  mercury, 
tliat  the  first  dentition  was  attended  by  convulsions.     Mr.  Hutchinson  has 
advanced  the  ingenious  hypothesis  that  the  laminar  cataract  is  associated 
with  the  convulsions,  and  that  the  defective  teeth  are  a  consequence  of  the 
administration  of  mercury  whilst  the  convulsions  were  occurring,  either  under 
medical  direction  or  in  the  form  of  Stedman's  powders  or  other  nostrum. 
He  states  that  he  has  seen  instances  in  whicli  convulsions  were  not  treated 
with  mercury,  and  in  which  the  patient  grew  up  with  laminar  cataract,  but 
with  perfect  teeth.     If  we  consider  that  the  teeth  and  the  lenses  are  alike 
derived  from  epithelial  matrices,  it  will  appear  probable  that  the  development 
of  both  may  be  disturbed  by  a  common  cause,  rather  than  by  the  coincident 
operation  of  two  causes  of  entirely  different  character. 

The  removal  of  laminar  cataract  may  often  be  successfully  accomplished   Removal 
by  solution ;  but,  as  the  patients  are  mostly  children,  whom  it  is  more  or  ^^  ««ci»fn- 
less  difficult  to  restrain,  the  risks  of  inflammation  or  of  injury  during  the 
oftentimes  lengthy  process  arc  much  greater  in  them  than  in  infants,  and  a 
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less  protracted  treatment  is  exceedingly  desirable.  This  is  afforded  by  the 
old  Persian  method  of  suction,  which,  with  improved  appliances,  has  bec*n 
introduced  into  modern  practice  by  Mr.  Pridgin  Teale,  of  Leeds.  The 
principle  of  suction  is  that  the  whole  of  the  lens  should  be  thoroughly 
broken  up  and  cut  to  pieces  with  needles  at  a  single  sittmg ;  and  that  after 
the  lapse  of  a  few  days,  when  the  disorganised 
mass  has  been  rendered  pulpy  by  the  aqueous 
humour,  and  before  its  presence  has  excited  irri- 
tation, it  should  be  sucked  out  of  the  eye  through 
an  appropriate  tube  introduced  through  a  small 
corneal  opening.  When  this  is  successfully  accom- 
plished a  cataract  which  would  have  required 
months  for  complete  absorption  may  be  entirely 
removed  in  the  course  of  a  single  week. 

For  the  successful  performance  of  suction  it  is 
necessary  that  the  original  cutting  up,  or  *  discis- 
sion '  of  the  lens,  should  be  complete,  and  it  is 
highly  desirable  that  the  vitreous  body  should  not 
be  penetrated  in  the  process.  The  plan  which  I 
pursue  is  to  obtain  the  widest  possible  dilatation 
of  the  pupil,  and  then  to  introduce  two  needles  at 
once,  one  on  the  nasal,  the  other  on  the  temporal 
side  of  the  cornea  ;  each  needle  being  used  for  the 
half  of  the  lens  which  is  farthest  from  its  wound 
of  entrance.  Each  needle  is  made  to  cut  through 
its  portion  of  lens  by  a  succession  of  regular, 
closely  set,  parallel  strokes,  reaching  from  margin 
to  margin,  and  carried  to  a  depth  correspondmg 
with  the  thickness  of  the  lens-tissue  in  each  place. 
Nothing  but  practice  can  enable  the  operator  to 
accomplish  this  as  completely  as  he  would  desire. 
Dilatation  of  the  pupil  must  be  maintained,  and  in 
the  course  of  a  day  or  two  the  broken  lens-matter 
will  fill  the  anterior  chamber,  in  a  condition  much 
resembling  a  white  flocculent  precipitate.  It  may 
then  be  evacuated  by  suction,  an  operation  which 
is  performed  by  means  of  a  small  slightly  curved 
tubular  curette,  semicircular  in  section,  smooth 
and  rounded  at  its  free  extremity,  and  provided 
with  a  small  round  or  oval  opening,  near  this  ex- 
tremity, in  its  flat  or  concave  surface.  The  curette 
has  been  attached  to  more  than  one  form  of  ex- 
hausting syringe,  but  its  action  is  most  effectual 
and  most  delicate  when  it  is  fixed  to  a  glass  tube 
which  serves  as  a  handle,  and  which  is  comiectcd 
by  an  india-rubber  tube  with  a  glass  mouthpiece, 
thus  forming  the  instrument  of  which  tlie  extremities,  the  intervening  piixv 
of  tube  being  omitted,  are  shown  in  the  figure.  The  curette  itself  may  Ik?  oi 
various  sizes,  and  its  opening  may  be  large  enough  to  admit  quito  Urct- 
fragments,  and  should  be  notched  transversely,  as  sho^^ii  in  Uie  small  figure, 
to  prevent  it  from  being  closed  by  contact  with  the  cornea.  It  siiould  In- 
introduced  into  the  eye  through  a  small  incision  near  th&conieal  mftrgiu. 


Fia.  337.    Clin  ttr  aw\  mo 
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with  its  fiat  or  perforated  side  towards  the  inner  8llffjEu^e  of  {he  cornea ;  and 
it  should  be  made  to  dip  down  into  the  lenticnlar  space.  When  thus  placed, 
gentle  mouth-suction  will  draw  all  the  lens-matter  through  the  aperture 
and  into  the  glass  tube ;  and  any  stray  fragment  may  be  followed  until  the 
aperture  is  beneath  it,  when  it  must  needs  fall  into  the  stream.  If  the  tube 
appears  to  be  obstructed  it  may  be  withdrawn  from  the  eye,  blown  clear, 
and  re-introduced;  and  throughout  the  operation  the  course  of  the  frag- 
ments should  be  carefully  watched,  and  the  suction  regulated  with  a  nicety 
which  no  mechanical  substitute  for  the  month  can  imitate.  When  all  turbid 
matter  is  removed  the  eye  should  be  closed  by  a  compressive  bandage,  and 
atropine  should  be  applied  daily  until  recovery  is  complete. 

If  the  preliminary  discission  of  the  lens  has  been  in  any  way  faultily  per-  Compiica- 
formed,  the  course  of  events  may  be  less  smooth.  If  the  posterior  portion  ^*^°^ 
of  the  lens  has  been  left  untouched  by  the  needles  it  may  remain  transparent, 
and  hence  invisible,  until  after  the  anterior  or  broken  portion  has  been 
removed.  In  such  a  case  the  suction  may  appear  to  be  complete,  and  the 
pupil  may  look  clear  and  black  at  the  time  of  operation ;  but  yet,  a  day  or 
two  later,  fresh  portions  of  turbid  lens-matter  may  present  themselves  and 
may  not  only  interfere  with  vision,  but  may  even  produce  irritation.  If  the 
quantity  thus  left  in  the  eye  is  insignificant,  and  if  no  infiammatory  symptoms 
appear,  it  will  be  sufficient  to  keep  the  pupil  dilated  and  to  wait  for  absorp* 
tion ;  but  if  the  quantity  is  large,  or  if  there  should  be  any  evidence  of 
threatening  or  commencing  iritis,  suction  should  be  repeated  without  delay. 
If  the  needles  have  passed  through  the  lens,  so  as  to  pierce  the  hyaloid  mem- 
brane and  to  permit  vitreous  humour  to  mingle  with  the  firagments,  the  latter 
will  be  less  readily  softened  than  by  the  aqueous  alone,  and  some  amount  of 
vitreous  will  be  removed  by  the  suction  curette,  or  may  afterwards  escape 
through  the  corneal  wound.  In  early  operations  it  is  better  to  do  too  httle 
than  too  much,  and  a  second  recourse  to  suction  is  preferable  to  an  admixture 
of  vitreous  with  the  lens-fragments. 

Under  ordinary  conditions  the  removal  of  laminar  cataract  by  suction  is  RiskA. 
a  very  safe  operation  ;  but  in  a  few  instances  it  is  followed  by  severe  plastic 
iritis,  and  it  may  even  lead  to  suppuration  of  the  eyeball.  The  dangers 
attending  it  may  be  looked  upon  as  arising  from  the  circumstance  that  eyes 
which  are  the  subjects  of  laminar  cataract  are  often  in  other  respects  feeble 
and  imperfectly  developed  organs,  prone  to  destructive  changes  under  slight 
provocation ;  and  the  operation  must  be  very  cautiously  undertaken  where 
other  evidences  of  imperfection  are  manifest.  If  there  is  congenital  displace- 
ment of  the  lenses,  or  nystagmus,  or  strabismus,  or  if  the  eyeballs  are  small 
and  generally  malformed,  the  treatment  of  laminar  cataract  must  be  under- 
taken with  some  hesitation,  and  must  be  made  the  subject  of  a  very  guarded 
prognosis.  After  discission  or  suction  has  been  practised,  if  any  symptoms 
of  acute  inflammation  should  show  themselves,  an  iridectomy  should  be 
performed  without  delay ;  all  remaining  lens-matter  and  all  infiammatory 
products  should,  as  far  as  possible,  be  evacuated ;  a  leech  or  two  should  be 
applied  near  the  margin  of  the  orbit,  and  cold  compresses  over  the  lids ;  rest  in 
bed  should  be  enforced,  and  pain  should  be  subdued  by  anodynes.  Under  such 
treatment  it  will  often  happen  that  a  favourable  or  partially  favourable  issue 
may  be  obtained ;  but,  if  suppuration  of  the  eyeball  should  be  plainly  im* 
pending,  it  is  generally  advisable  to  save  pain  by  the  early  performance  of 
enucleation.  It  is  obvious,  supposing  laminar  cataract  to  afiiect  both  eyes, 
that  they  should  never  be  operated  upon  together. 
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By  senile  cataxact  is  meant  an  impairment  of  the  transparency  of  the 
crystalUne  lens,  which  commences  in  persons  past  the  middle  period  of  life 
(or,  in  rare  instances,  in  those  who  are  comparatively  young),  and  whicli 
appears  to  depend  upon  a  local  failure  of  nutrition.  The  central  parts  of  the 
healthy  lens  are  of  somewhat  firmer  texture  than  the  superficial ;  and  the 
gradual  hardening  of  the  whole  structure  which  occurs  as  life  advances  is 
more  marked  in  the  former  than  in  the  latter.  In  the  lens  of  any  aged  person, 
whether  it  is  transparent  or  opaque,  a  variable  depth  of  the  outer  lamiiiff- 
will  be  soft,  and  readily  removed  by  the  fingers ;  while  a  variable  bulk  of 
the  central  laminae  will  retain  a  marked  degree  of  firmness  and  coherence. 
The  former  portion  is  termed  the  cortex,  or  the  cortical  substance,  the  latter 
the  nucleus;  and  they  are  readily  to  be  distinguished  from  each  other, 
although  no  exact  line  of  demarcation  can  be  drawn  between  them.  Senile 
cataract  appears  in  two  principal  forms,  the  nuclear  or  hard  cataract  iu 
which  the  natural  hardening  or  drying  process  is  exaggerated,  and  in  which 
there  is  a  large,  hard  or  almost  homy  nucleus,  surrounded  by  a  thin  layer 
of  transparent  cortex  ;  and  the  cortical  or  soft  cataract,  in  which  the  nucleus 
may  remain  transparent  long  after  the  cortex  is  invaded  by  opaque  stria*, 
which  appear  to  be  lines  of  fatty  degeneration,  and  which,  as  they  increase- 
and  coalesce,  tend  to  envelope  the  hard  nucleus  in  a  layer  of  softened  and 
degenerated  cortical  substance,  which  may  even  break  down  into  complete 
liquefaction  and  may  become  the  seat  of  calcareous  deposits.  But  both  the 
forms  of  senile  cataract  differ  from  those  which  are  congenital,  or  whicli 
occur  in  early  life,  in  this,  that  both,  whatever  may  be  the  state  of  their 
outer  layers,  contain  a  hard  nucleus  which  does  not  undergo  softening,  whicli 
cannot  be  broken  up  with  needles,  and  which  cannot  be  absorbed  within  tlit 
eye ;  so  that  for  the  restoration  of  vision,  the  nucleus  must  be  removed  or 
'  extracted '  entire,  through  an  opening  sufficiently  large  to  afford  it  a  6vf 
passage. 

In  childhood  and  early  life,  when  the  pupil  is  naturally  of  a  clear,  bright 
black,  any  milkiness  or  turbidity  of  the  crystalline  lens  can  be  ascertaint  <i 
by  simple  inspection,  and  cataract  can  hardly  be  overlooked  if  there  is  any 
complaint  of  defective  vision.  There  is  only  one  condition  at  all  liable  to  bf 
mistaken  for  it,  and  that  is  the  growth  of  a  malignant  tumour  in  the  vitreous 
chamber,  when,  although  the  pupil  may  be  of  a  whitish  or  yellowish  colour, 
the  diagnosis  would  generally  be  rendered  easy  by  the  hardness  of  the  eyebal! 
produced  by  the  increase  in  the  quantity  of  its  contents,  and  by  the  presents 
of  a  greater  degree  of  blindness  than  cataract  would  explain.  Bat  in  elderly 
people,  in  whom  there  is  always  a  certain  degree  of  amber  colouration  of  tlie 
lens,  and  in  whom,  from  various  conditions,  more  light  is  often  reflect^Hl 
from  the  fundus  than  in  young  people,  the  pupils  are  seldom  or  never  of  a 
bright  black,  and  they  often  present  a  most  deceptive  resemblance  to  tlie 
colour  of  commencing  cataract.  At  the  same  time,  persons  in  the  decline  of 
life  are  subject  to  other  affections,  such  as  nerve-atrophy  and  chronic  glau- 
coma, which  may  in  some  degree  imitate  cataractous  blindness ;  and  hence 
the  diagnosis,  while  it  is  of  the  highest  importance,  is  not  altogether  &ee 
from  difficulty.  In  former  times,  indeed,  it  was  very  difficult,  and  there  can 
be  little  doubt  that  even  highly  skilled  persons  were  often  led  to  erroDeoos 
conclusions  with  regard  to  it.  Of  late  years  the  difficulties  have  been  in 
great  measure  removed  by  the  employment  of  the  ophthalmoscope. 

For  this  purpose  it  is  not  necessary  to  use  the  instrument  in  such  a 
manner  as  to  obtain  a  view  of  the  details  of  the  background  of  the  eye,  but 
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only  so  aa  to  illummate  tlie  area  of  the  pupU.  The  observer  takes  the 
mirror  alone,  places  its  edge  in  contact  vith  the  margin  of  his  orbit,  so  that 
he  can  look  through  the  sight-hole,  and  then  directs  the  light  from  a  suitably- 
placed  lamp  fully  into  the  eye  of  the  patient,  which,  if  the  pupil  is  not  arti- 
ficially dilated,  should  he  directed  somewhat  inwards  towards  the  nose. 
Under  such  circumstances,  if  the  media  of  the  patient's  eye  are  transparent, 
the  circular  area  of  the  pupil  will  appear  as  a  field  of  uniform  and  nnbroken 
illumination,  the  brighter  the  larger  it  is,  and  more  or  less  whitish,  reddish, 
or  yellowish  in  colour,  according  to  the  part  of  the  fundus  which  is  opposite 
to  the  observer,  and  to  the  degree  of  pigmentation  of  the  fundus.  If,  on 
ifae  contrary,  the  media  are  anywhere  opaque,  the  opacities  will  intercept 
the  return  of  the  light,  and  will  appear  as  black  lines  or  patches  in  the 
illuminated  field.  They  may  be  situated  in  the  cornea,  in  the  crystalline 
lens,  or  in  the  vitreous  body,  but  in  the  cornea  they  will  be  readily  discover- 
able by  superficial  examination,  and  in  the  vitreous  they  will  in  almost  every 
instance  be  movable,  whisking  about  in  response  to  quick  movements  of  the 
eye  itself,  and  slowly  sinking  by  gravitation  when  it  is  at  rest.  In  the  lens 
they  are  of  two  chief  classes,  which  may  be  found  either  singly  or  in  com- 
bination, namely,  the  wedge-shaped  strife  of  cortical  cataract,  which  have 
their  bases  towards  the  periphery  and  their  points  directed  towards  the 
centre  of  the  pnpil ;  and  the  central  irregular  clond  of  nuclear  cataract. 

When  opacities  in  the  lens  are  discovered  by  the  ophthalmoscopic  mirror 
they  shoald  next  be  studied  by  focal  illumination,  that  is  to  say,  by  concen- 
trating the  light  of  a  Ump  upon  the  pupil  with  a  lens,  while  the  illuminated 
sorbce  is  m^piified  for  examination  by  another.    The  annexed  figure  shows 

the  relations  of  the 
lamp  and  lenses  to  the 
eye  of  the  patient ;  and 
by  focal  illumination 
the  opacities  will  no 
longer  appear  as  dark 
objects,  but  will  be 
shown  in  their  proper 
colours.  The  opacity 
of  nuclear  cataract  will 
generally  be  of  a  dark 
yellowish  -  brown  or 
Xjondon  fog  colour ;  and 
the  atriea  of  cortical 
cataract  will  be  lines 
of  yellowish  white.  At 
the  same  time  the  depth 
of  the  opacities  may  he 
discovered,  so  that  it 
)  easy  to  say  about  what  thickness  of  transparent  cortex  covers  a 
cloudy  nncleus,  and  whether  cortical  striie  are  chiefly  in  the  anterior  or  in 
the  posterior  portion  of  the  lens. 

Extraction  of  senile  cataract,  which  is  practically  the  only  remedy  for 
the  bhndnesB  which  it  produces,  should  be  deferred,  unless  for  very  cogent 
reasons,  nntil  the  cataract  is  mature  ;  that  is  to  say,  until  the  degeneration 
lias  so  far  involved  the  cortical  layers  that  they  bave  lost  their  natural 
adhesion  to  the  capsule  of  the  lens,  and  will  slip  out   easily  when  that 
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stmoture  is  divided.  If  extraction  is  prematurely  practised  the  nucleas 
may  leave  behind  a  quantity  of  cortical  substance,  invisible  by  reason  of  its 
transparency  at  the  actual  time  of  operation,  but  which  on  the  following  day 
will  be  seen  lying  in  the  pupil  as  an  opaque  and  swollen  mass,  which  not 
seldom  excites  dangerous  or  destructive  inflammation.  A  mature  cortical 
cataract  is  either  uniformly  whitish  or  has  a  striated  appearance,  like  that 
of  spermaceti ;  and  a  mature  nuclear  cataract  may  retain  its  pea*80up  tint ; 
but  the  best  test  of  maturity  is  that  the  iris,  under  lateral  illumination,  casts 
no  crescentic  shadow,  or  only  a  very  narrow  one,  upon  the  opaque  surface 
on  the  side  from  which  the  light  comes.  The  presence  of  the  shadow 
evidently  implies  the  existence  of  a  space  filled  with  transparent  matter 
between  the  margin  of  the  pupil  and  the  opaque  surface  behind  it.  If  the 
opacity  appears  to  touch  the  pupillary  margin,  so  that  there  is  no  room  for 
a  shadow  between  them,  then  maturity  is  complete,  and  nothing  can  be 
gained  by  delaying  the  operation.  Under  some  circumstances,  and  especially 
when  the  fear  of  blindness  or  the  actual  impairment  of  vision  is  either  a 
source  of  great  mental  depression  or  a  cause  of  physical  privation  by  pro- 
ducing incapacity  to  labour,  it  may  be  advisable  to  operate  before  cataract  is 
mature,  even  although  the  risk  of  failure  is  thereby  somewhat  increased. 

The  operation  of  extraction  is  one  of  great  delicacy,  which,  after  having 
been  performed  in  the  same  way,  almost  without  variation,  for  about  a 
century,  has  of  late  years  been  '  modified '  in  so  many  ways,  and  by  so  many 
different  operators,  that  it  would  be  impossible,  within  the  limits  here 
available,  even  to  enumerate  the  changes  which  have  been  suggested.  In 
the  old  method,  which  is  now  usually  called  '  flap  extraction,'  the  surgeon 
cuts  through  about  half  the  circumference  of  the  cornea,  immediately  in 
front  of  its  attachment  to  the  sclerotic,  thus  forming  a  semicircular  'flap.' 
Through  the  wound  thus  made,  and  through  the  pupil,  the  anterior  capsule 
of  the  lens  was  freely  lacerated  by  an  appropriate  needle,  the  lens  itself 
was  expelled  by  well-directed  pressure,  and  the  lids  were  closed  and 
secured.  This  method,  when  it  was  successful,  left  nothing  to  be  desired ; 
but  it  was  followed,  in  about  20  per  cent,  of  the  eyes  operated  upon,  by 
destructive  changes,  which  commenced,  in  about  equal  proportions,  in 
iritis  due  to  the  stretching  of  the  pupil,  and  in  sloughing  of  the  cornea  due  to 
its  extensive  severance  from  the  sources  of  its  nutrition.  Von  Graefe  was  the 
first  to  suggest  that  the  excision  of  a  segment  of  the  ins  would  prevent  the 
stretching  of  the  pupil  by  the  lens,  and  would  diminish  the  tendency  to  iritis, 
and  when  this  suggestion  was  carried  into  effect  it  was  found  that  the  iridectomy 
rendered  it  possible  to  extract  through  a  smaller  external  wound  than  had 
formerly  been  required,  and  thus  to  diminish  the  risks  of  corneal  sloughing. 
Von  Oraefe  worked  very  sedulously  during  several  years  at  the  endeavour  to 
exclude,  one  by  one,  the  chief  sources  of  danger  by  which  extraction  was 
beset ;  and  he  arrived  at  last  at  the  point  of  losing  only  four  eyes  out  of  a 
hundred  operations.  Since  his  death  a  few  improvements  of  detail  have 
been  introduced,  but  as  far  as  principles  and  broad  outlines  are  oonoemed  be 
had  covered  the  ground ;  and  the  operations  of  a  few  surgeons  who  have 
since  departed  from  his  methods,  either  returning  to  a  modification  of  flap 
extraction  or  making  some  form  of  ^transverse  section  of  the  oomea,  do  not 
appear  likely  to  find  favour  with  any  but  those  who  have  introduced  them. 

The  general  idea  of  modified  linear  extraction  is  that  the  preUminary 
incision  should  be  no  longer  than  is  required  for  the  exit  of  the  lens,  that  it 
should  lie  entirely  in  a  portion  of  a  larger  circle  than  that  of  the  cornea,  that 
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it  should  be  in  a  tissue  which  will  heal  readily,  and  that  the  escape  of  the 
lens  should  be  fiacilitated  by  the  excision  of  a  portion  of  the  iris.    At  the 

same  time  the  sturgeon  must  be  careful  to  avoid  the 
ciliary  region,  a  wound  of  which  would  be  likely  to  pro* 
duce  sympathetic  ophthalmia. 

For  the  fulfilment  of  these  indications  the  extremi- 
ties of  the  section  should  lie  just  behind  the  true  cor- 
neal tissue,  in  a  line  parallel  to,  and  two  millimetres 
below,  a  horizontal  line  touching  the  upper  margin  of 
the  cornea.    The  patient  being  recumbent,  and  fully 
etherised,  the  surgeon  separates  the  lids  by  a  spring 
speculum.     A  linear  knife  (Fig.  889),  which  should 
have  a  blade  thirty  millimetres  long,  two  broad,  and  as 
thin  as  is  compatible  with  the  necessary  rigidity,  is  held 
in  the  right  hand  for  the  right  eye,  and  in  the  left  hand 
for  the  left,  the  operator  standing  behind  the  head  of 
the  patient.    The  eyeball  is  secured  by  fixation  forceps, 
and  the  point  of  the  knife  is  then  entered,  its  cutting 
edge  upwards,  just  behind  the  margin  of  the  cornea,  as 
at  A,  in  Fig  840.    The  direction  of  the  thrust  is  towards 
the  centre  of  the  eyeball,  until  the  anterior  chamber 
is  penetrated,  when  the  point  is  turned  so  as  to  descend, 
in  a  direction  parallel  with  the  plane  of  the  iris,  to 
about  the  position  of  b.    When  this  is  reached  the 
handle  is  depressed,  turning  on  the  back  of  the  blade 
in  the  incision,  until  the  point  is  brought  to  o  on  the 
same  horizontal  line  as  the  puncture.    When  this  is 
reached  the  handle  must  be  inclined  somewhat  back- 
wards, and  the  point  pushed  on  with  a  quick  movement, 
so  that  it  may  transfix  both  sclerotic  and  conjunctiva  at 
its  place  of  first  impact.    The  flat  surfaces  of  the  blade 
should  now  be  parallel  with  the  plane  of  the  iris.    The 
fixation  instrument  should  be  laid  aside,  the  edge  of  the 
knife  turned  very  slightly  forwards,  and  the  incision 
completed  by  a  succession  of  gentle  drawing  cuts,  which 
should  bring  its  centre  to  coincide  with  the  junction  of 
the  cornea  and  sclerotic,  and  the  last  of  which  should 
be  made  with  especial  care. 

The  next  step  is  the  iridectomy,  which  has  not  for  The  iridec- 
its  object  the  formation  of  a  large  coloboma,  but  only  to  destroy  the  resist-  ^™^* 
anoe  of  the  sphincter  of  the  pupil  to  the  passage  of  the  lens.    A  pair  of 

delicate  forceps,  shown  open  in  the  figure.  Fig.  842, 
^.  A       and  with  their  minute  teeth,  both  open  and  closed,  at 

A,  B,  and  c,  are  introduced  closed  through  the  incision, 
and  suffered  to  expand  a  little  when  they  approach  the 
pupillary  margin  of  the  iris,  which  will  then  rise  be- 
tween them,  and  may  be  seized,  gently  drawn  out,  and 
«^  ..«    w^         V       out  off  close  to  tA  forceps  blades  by  one  stroke  of  a 

Pw.  MO.     Diagnm  show-         .        -        .  ▼#     ^  .      .  *       i  i  i 

fats  th«  incMon  for  li-  pauT  of  Bcissors.     If  this  18  pToperly  douc  the  angles 

formed  between  the  terminations  of  the  incision  and 
the  margin  of  the  pupil  should  be  visible  within  the  anterior  chamber,  as 
at  A  and  b,  in  Fig.  841 ;  but  if  the  iris  is  dragged  out  and  cut  dose  to  the 
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angles  of  the  external  wound,  the  appearance  shown  in  the  second  figure 
will  be  presented,  and  portions  of  iris  will  often  be  left  incarcerated  at  the 
angles,  where  they  may  excite  great  subsequent  irritation.  The  iridectomy 
completed,  the  operator  lacerates  or  freely  divides  the  cap- 
sule of  the  lens,  using  for  this  purpose  a  needle  slightly 
curved  at  its  extremity,  or  the  *  fleam-shaped '  cystitome 
of  Von  Graefe,  or  the  forceps  cystitome  of  De  Wecker,  by 
which  a  piece  of  capsule  may  be  brought  out  of  the  eye. 
In  lacerating  the  capsule  it  is  essential  to  divide  it  very 
freely,  and  to  use  the  selected  instrument  very  gently,  as 
otherwise  the  lens  itself  might  be  dislocated  into  the 
vitreous.  When  this  step  is  completed,  it  is  often  desirable 
to  remove  the  spring  speculum  from  between  the  lids,  and 
to  replace  it  by  an  elevator  which  acts  upon  the  upper  lids 
only.  The  best  instrument  for  this  purpose  is  the  inven- 
tion of  Dr.  Noyes,  of  New  York,  and  consists  of  a  double 
loop  of  wire,  set  in  an  ordinary  ivory  handle.  An  assis- 
tant depresses  the  lower  lid  by  drawing  it  down  towards 
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Fig.  341.    Diagram  of  the  correct  and  faulty  sections  of  tbe  iris. 
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the  malar  bone ;  and  the  operator  proceeds  to  expel  the 
lens  from  the  eye  by  gentle  and  well-directed  pressure. 
For  this  purpose  the  back  of  a  small  vulcanite  spoon  is 
.applied  just  below  the  cornea,  where  its  pressure  should 
first  be  directed  backwards,  so  as  to  turn  the  upper  border  pm.  us. 
of  the  lens  forwards  towards  the  incision,  then  upwards,  so 
as  gradually  to  force  it  out  through  the  opening.  As  soon  as  the  nucleus  has 
escaped  the  lid-elevator  may  be  removed,  and  gentle  friction  exercised  through 
the  closed  lid,  by  which  any  remaining  cortical  fragments  will  be  gathered 
together  in  the  pupillary  space,  from  whence  they  may  be  extruded  by  care- 
fully-regulated pressure.  As  soon  as  everything  is  removed  the  eye  may  be 
finally  closed  and  bandaged. 

If  vitreous  humour  should  escape  before  the  lens  the  latter  must  be  at 
once  removed  from  the  eye  by  a  scoop  or  hook ;  and  if  vitreous  should  follow 
the  lens  the  eye  must  be  closed  as  quickly  as  possible,  even  though  a  certain 
amount  of  cortex  may  be  leffc  behind.  Very  rarely,  the  exit  of  the  leus 
is  followed  by  intraocular  hiemorrhage,  due  to  the  rupture  of  a  choroidal 
vessel  suddenly  deprived  of  support.  When  this  happens  there  is  no  hope 
of  preserving  sight,  and  the  distended  eyeball  usually  becomes  the  seat  of 
painful  and  tedious  suppuration.  It  is  better  to  prevent  this,  whenever 
blood  or  coagulum  is  seen  issuing  from  the  wound,  by  performing  enncles- 
tion  while  the  patient  is  still  under  the  influence  of  an  anaesthetic.  Of  course 
the  trivial  bleeding  which  may  arise  from  the  cut  iris  most  not  be  confounded 
with  that  from  a  deeper  source.        ^ 

If  the  whole  of  the  cataract  has  been  removed  without  mishap,  and  if 
the  reparative  powers  of  the  patient  are  even  moderately  good,  the  external 
wound  will  heal  quickly.  The  patient  may  usually  rise  from  bed  on  tlie 
second  or  third  day,  and  may  often  lay  aside  the  bandage  in  the  daytime 
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after  the  fourth  or  fifth  day,  wearing  a  shade,  and  replacing  the  bandage  be- 
fore assuming  a  recumbent  posture.  As  irritation  subsides  the  light  may  be 
gradually  admitted ;  but  the  eye  should  not  be  brought  into  use  for  a  few 
weeks,  so  that  the  cicatrix  may  become  firmly  consolidated  before  it  is  ex- 
posed to  the  traction  of  the  recti  muscles. 

In  cases  which  proceed  less  favourably  there  are  two  chief  dangers  to  be  Suppura- 
dreaded.    In  some  patients  the  injury  is  followed  by  acute  iritis,  with  a  |/^^,^,[. 
tendency  to  suppuration,  or  by  sloughing  of  the  cornea,  and  either  of  these  tion. 
conditions  commonly  leads  to  complete  suppuration  of  the  eyeball.     They 
are  ushered  in,  usually  on  the  second  day,  by  redness  and  swelling  of  the 
upi)er  hd,  with  swelling  of  the  conjunctiva  and  sUght  puriform  discharge  ; 
and  these  conditions  call  for  the  administration  of  quinine,  ammonia,  and 
alcohol,  for  the  application  of  firm  pressure,  alternated  with  hot  fomenta- 
tions, and  for  the  use  of  a  lotion  containing  five  grains  of  hydrochlorate  of 
quinine  to  the  ounce  of  distilled  water,  to  be  applied  to  the  conjunctiva  of  the 
lower  lid  by  a  quill.    By  such  treatment  it  is  sometimes  possible  to  save  an 
only  partially  damaged  eye  ;  but  if  the  suppuration  and  swelling  increase, 
and  the  whole  cornea  becomes  opaque,  all  hope  must  be  given  up,  and  free 
incisions  should  be  made  through  the  sclerotic  between  the  recti  muscles,  to 
diminish  pain  and  tension,  and  to  permit  the  escape  of  pus  and  sloughs. 
Such  instances  are  fortunately  much  less  common  than  they  were  when  flap   Plastic 
extraction  was  practised ;  but  a  moderately  large  proportion  of  patients  still  J^^^*"^™*' 
suffer  from  a  chronic  iritis  of  plastic  character,  which  is  often  excited  by  the 
remains  of  cortical  substance  left  within  the  eye,  and  which  in  severe  cases 
may  produce  a  good  deal  of  very  obstinate  neuralgia,  and  may  even  termi- 
uate  in  wasting  of  the  globe  and  loss  of  sight.    In  mild  cases  it  may  do 
no  further  mischief  than  to  leave  the  pupillary  space  obstructed  by  bands 
or  membranes  of  blended  capsule  and  lymph,  which  may  require  to  be  torn 
by  cataract-needles,  or  even  cut  out  and  removed  by  scissors  and  forceps, 
in  order  to  afford  useful  vision.     The  treatment  of  this  chronic  iritis  must 
be  by  atropine,  an  occasional  leech  at  the  margin  of  the  temple,  the  seclu- 
sion of  the  eye  from  all  irritants,  the  control  of  pain  by  morphia  or  other 
anodynes,  and  the  use  of  such  constitutional  remedies  as  circumstances  may 
require. 

When  circumstances  render  it  desirable  to  extract  cataract  at  a  compara-  Extrac 
tively  early  period,  before  fall  maturity  has  been  attained,  this  may  be  most  immature 
safely  done  by  the  performance  of  iridectomy  as  a  preliminary  Operation,  to  cataract, 
be  followed  by  extraction  in  a  month  or  six  weeks.     The  cut  edges  of  the 
iris  wiU  then  have  soundly  healed  before  the  final  step  is  taken  ;  and  they 
will  be  much  less  liable  to  suffer  irritation  from  retained  cortex  than  they 
would  be  in  the  freshly  cut  condition. 

An  eye  from  which  a  cataract  has  been  extracted,  unless  it  was  originally  Cataract 
very  highly  myopic,  will  have  no  defined  vision  until  the  optical  power  of  ^  ****** 
the  natural  lens  is  supphed  by  an  artificial  one.  Moreover,  as  it  is  the 
elasticity  of  the  natural  lens  which  allows  the  eye  to  be  adjusted  for  different 
distances,  and  as  this  quahty  is  wanting  in  the  artificial  one,  it  must  be 
supplied  by  the  use  of  different  powers.  As  a  general  rule,  an  eye  which 
has  been  operated  upon  for  cataract  will  require  a  convex  lens  of  from  15  to 
18  dioptrics  (2  to  2\  inches  focal  length)  for  reading,  and  of  11  to  18  diop* 
tries  (8  to  8^  inches  focal  length)  for  distance. 

Excepting  large  haemorrhage  into  the  vitreous  body,  and  the  growth  of  l>iMai«a 
intraocular  tumours,  both  of  which  may  produce  a  deep-seated  change  of  tolhcTaDB 
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require  the  colour  discernible  by  focal  illumination,  the  diseases  of  the  parts  of  the  eye- 
ft«>pe.  °^^  behind  the  crystalline  lens  were  formerly  concealed  from  observation ;  and, 
mitil  many  of  them  were  revealed  by  the  invention  of  the  ophthalmoscope^ 
they  were  all  included,  when  they  produced  impairment  of  sight,  under  Uie 
general  term  '  amblyopia ; '  and  when  they  produced  blindness  under  the 
general  term  *  amaurosis.'  The  impossibility  of  seeing  into  the  deeper 
chambers  of  the  eye  without  optical  assistance  depends  upon  the  fact  thai 
the  rays  of  light  can  only  return  from  an  eye  along  the  same  track  by  which 
they  enter  it ;  and  hence  the  eye  of  an  observer  cannot  be  so  placed  as  to 
receive  the  returning  rays  without  his  head  at  the  same  time  intercepting 
the  entering  rays,  and  throwing  what  he  wishes  to  see  into  darkness.  The 
ophthalmoscope  is  a  mirror  with  a  central  perforation,  and  it  acts  by  reflect- 
ing the  Hght  of  a  lamp,  which  is  placed  at  the  side  and  a  little  bdiind  the 
head  of  the  patient,  into  the  eye  under  examination.  The  returning  light 
then  comes  back  to  the  mirror,  and  some  of  it  passes  ^...^ 

through  the  central  perforation  into  the  eye  of  the     /''^"'^'*\ 
observer,  which  is  so  placed  as  to  receive  it.  f  1         19 

Methods  There  are  two  methods  of  using  the  ophthalmo-    |        b         I        "ll 

the'opU-       scope — ^the  direct  and  the  indirect.    The  latter  affords     \  j 

thaimo-       the  best  general  view  of  the  interior  of  the  eye;      V  ^      ^/ 
'^^^  the  former  is  more  especially  adapted  for  the  minute        ^"^1^^ 

examination  of  details.  ^^-r — v^ 

^^^^  In  the  direct  method  the  eye  of  the  observer  is  /  \ 

brought  close  to  that  of  the  patient,  the  mirror  only  /  i 

intervening,  and  the  observer  looks  into  the  eye,  and  I         ^       I 

sees  the  structures  within  in  their  natural  positions,  I  I 

as  real  objects,  magnified  by  their  own  crystalline  ^k.^,^^,.^ 

lens.     The  position  is  shown  in  the  figure,  which  is  «     .,.    ^  ,  ,.  ^ 

a  diagrammatic  section  of  the  two  heads  and  the  ophthaimoaoopic  enmuu- 
mirror.  The  heads  are  inclined  a  little  obliquely, 
and  the  leffc  eye  should  be  used  for  the  examination  of  the  left,  and  vice  venA, 
to  avoid  contact  between  the  faces  or  annoyance  from  the  breathing.  In  the 
diagram  the  observer,  a,  receives  the  light  from  the  flame  upon  his  mirror, 
directs  it  into  the  left  eye  of  the  patient,  b,  and  sees  the  fundus  of  b*s  left 
eye  through  the  perforation  in  the  mirror.  The  statement  that  only  the 
mirror  is  interposed  is  only  true  when  both  eyes  are  normal-sighted.  If 
either  of  them  is  shortsighted  the  defect  must  be  corrected  by  a  concave  lens 
of  proper  strength,  and  if  either  of  them  is  flat  or  hjrpermetropic  the  defect 
must  be  corrected  by  a  convex  lens  of  proper  strength,  before  a  perfect 
picture  will  be  obtained.  In  either  case  the  correcting  lens  is  most  con- 
veniently placed  in  a  clip  behind  the  mirror,  or  in  a  revolving  disc  carrying 
several  lenses,  so  that  different  ones  may  be  brought  over  the  sight-hole  by 
simple  rotation. 
Indirect  In  the  indirect  method  the  observer  remains  at  some  distance  from  the 

patient,  and  holds  up  near  the  eye  of  the  latter,  and  in  the  track  of  the  light, 
a  strong  convex  lens,  which  produces,  between  itself  and  the  observer,  the 
inverted,  aerial,  brightly  illuminated  image  of  the  fundus  of  the  eye  looked  at. 
This  image,  and  not  the  fundus  itself,  becomes  the  object  of  vision.  Bj 
placing  another  convex  lens  behind  the  mirror  the  image  may  be  magnified 
and  rendered  more  distinct ;  but  it  can  only  be  seen  so  long  as  the  observer 
handles  the  mirror  properly,  so  as  to  maintain  the  illumination,  and  so  long 
as  he  keeps  in  a  straight  line  with  the  eye  examined,  so  as  to  be  in  the  track 


method. 


■p 


mf^^w^^i 


GLAUCOMA. 


745 


of  the  returning  rays.  The  diagram  shows  the  position  of  things.  A  is  the 
head  of  the  observer,  b  of  the  patient,  whose  left  eye  is  under  examination. 
The  rays  of  Hght  from  the  flame,  received  on  the  mirror  and  directed  into 
the  eye  of  b,  are  miited  on  their  return  by  the  convex  lens  into  the  image 
I,  and  this  image  is  seen  by  a,  through  the  mirror  perforation,  as  soon  as  he 
is  at  the  proper  visual  distance  from  it,  and  as  long  as  he  keeps  strictly 
on  the  line  l  b,  along  which  he  must  move  to  and  fro  until  the  proper 
distance  is  obtained.  If  he  moves  laterally  to  a'  or  a''  he  loses  the  image 
entirely.  The  whole  art  of  using  the  ophthalmoscope  is  comprised  in  keep- 
ing the  eye  of  the  observer  in  a  line  with  that  of  the  patient,  in  maintain- 
ing a  steady  illumination,  and  in  finding  the  correct  distance.  The  instru- 
ment is  extremely  simple  both  in  construction  and  application,  and  any 

intelligent  person    may   acquire  the 


A 


A. 


knack  of  seeing  with  it  in  half  an 
hour,  although  the  art  of  interpreting 
the  appearances  exhibited  can  only  be 
gained  by  practice  and  reflection.  The 
opportunities  for  learning  to  handle 
the  ophthalmoscope  are  now  so  abun- 
dant that  it  is  unnecessary  to  devote 
space,  in  a  manual  of  this  kind,  to  any 
more  detailed  description  of  the  way 
in  which  it  should  be  managed. 

Among  the  diseases  which  involve  cuuieoma. 
the  deeper  parts  of  the  eye  the  most 
important  is  glaucoma,  and  it  owes  its 
importance  mainly  to  these  circum- 
stances— ^first,  that  its  nature  is  often 
overlooked  until  irreparable  mischief 
has  been  done ;  secondly,  that  if  it  is 
recognised  in  time  it  may  in  most 
cases  be  arrested  or  cured  by  the  opera- 
tion of  iridectomy  or  of  sclerotomy. 
The  word  glaucoma  was  originally 
applied,  in  a  very  vague  manner,  to  nearly  all  cases  in  which  the  blackness 
of  the  pupil  had  changed  to  a  greenish  hue ;  but  of  late  years  it  has  come  to 
have  a  perfectly  definite  meaning  which  stands  in  no  sort  of  relation  to  its 
etymology.  It  is  used  to  denote  all  the  morbid  conditions  which  arise  from 
increased  hardness  or  heightened  tension  within  the  eyeball;  and  it  is 
coupled  with  adjectives  which  denote  different  periods  of  duration — such  as 
'  chronic,*  *  sub-acute,*  '  acute  '  and  '  fulminating.' 

Concerning  the  essential  nature  of  the  processes  by  which  the  fulness  or  iti«  natare 
tension  of  the  eyeball  may  be  increased  there  is  nothing  certainly  known ;  ^^' 
but  they  are  conjectured  to  be  increased  secretion,  as  an  effect  of  some  per- 
version of  nervous  action,  and  diminished  exhalation  or  transudation,  as  an 
effect  of  some  change — probably  senile  hardening — of  the  tissues  of  the  eye  ; 
these  conditions  possibly  existing  either  singly  or  in  combination.  Becent 
researches  have  led  to  the  belief  that  exhalation  from  the  eye  occurs  chiefly 
through  an  annulus  of  tissue  immediately  in  front  of  the  periphery  of  the 
iris,  and  behind  the  true  cornea,  a  region  which  has  received  the  name  of 
the  '  filtration  area.'  When  a  state  of  over-fulness  of  the  eyeball  is  once  pro- 
duced it  tends  to  maintain  and  to  increase  itself,  partly  because  the  vensB 
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Its  effects. 


On  the  dr- 
culfttion. 


vorti6o8aB,  which  convey  blood  from  the  choroid,  pierce  the  sclerotic  so 
obliquely  that  their  channels  are  compressed  and  partiadly  closed  by  any  incre- 
ment of  fluid  within  the  globe,  and  partly,  also,  because  the  iris,  as  soon  as  it  is 
slightly  pushed  forward  by  fluid  behind  it  becomes  applied  as  a  sort  of  Talve 
against  the  filtration  area,  and  still  further  impedes  the  exit  of  fluid.  Hence 
a  certain  degree  of  venous  congestion  or  blood-stasis  is  produced,  and  ma y 
lead  to  transudation  of  liquor  sanguinis  and  consequent  osdema.  Notwith- 
standing the  retarded  outflow  of  blood  the  arterial  inflow  continues,  even  if 
in  diminished  quantity,  and  in  this  way  a  steadily  increasing  degree  of  pressure 
may  be  brought  about.  The  natural  or  physiological  tension  of  the  eye  varies, 
in  different  people,  within  rather  wide  limits,  and  the  instruments  which 
have  been  devised  for  measuring  it  with  exactness  are  of  no  great  practical 
value.  The  best  estimate  of  tension  for  clinical  purposes  may  be  made  by 
careful  palpation,  but  careless  palpation  may  lead  to  very  erroneous  conclu- 
sions. The  patient  should  be  directed  to  look  downwards,  closing  the  lidd 
gently,  and  the  surgeon  should  place  the  tips  of  the  two  forefingers  on  the 
upper,  part  of  the  eyeball,  close  under  the  orbital  margin,  as  &r  back  as  the 
closed  lid  will  allow.  One  forefinger  should  be  used  to  steady  and  support 
the  eye,  the  other  to  feel  its  degree  of  hardness  by  gentle  and  intermittent 
pressure.  A  healthy  eye  will  dimple  somewhat  under  the  finger,  with  a 
peculiar  slight  elastic  resistance ;  and  a  diseased  one  may  be  either  too  hard 
or  too  soft.  Mr.  Bowman  proposes  to  recognise  nine  degrees  of  tension — the 
normal,  four  of  increase,  and  four  of  diminution.  He  distinguishes  the  nor- 
mal tension  as  T.  n.,  and  the  four  varieties  by  a  T  with  a  plus  (  +  )  or  minm 
( — )  sign,  and  with  either  a  note  of  interrogation  or  a  numeral.  T  +  ?  i^ 
doubtful  increase ;  T  -f  1,  distinct  increase ;  T  +  2,  considerable  increase  ; 
T  +  8,  great  increase  ;  while  the  minus  sign  indicates  diminution  of  tension 
in  the  same  manner.  This  method  of  stating  tension  is  now  in  general  use ; 
although  it  has  the  obvious  defect  of  affording  no  definite  standard  for  any 
of  the  degrees  which  it  records. 

The  manifest  effects  of  heightened  tension  are  produced,  first,  upon  the 
circulation  of  the  eye ;  next,  upon  its  nerves ;  lastly,  upon  its  tunics ;  and 
they  differ  in  their  more  marked  characters  in  accordance  with  the  rate  at 
which  tension  increases.  If  the  increase  is  very  slow  the  tunics  accommodate 
themselves  to  it,  and,  for  a  time  at  least,  yield  painlessly,  while  the  sensibility 
of  the  retina  is  slowly  destroyed  by  compression  and  by  arrested  circulation. 
If  the  increase  is  rapid  the  stretching  of  the  tunics  is  acutely  painful,  and, 
together  with  the  sudden  disturbance  of  the  circulation,  produces  inflam- 
matory reaction.  Hence  chronic  glaucoma  is  liable  to  be  mistaken  for 
atrophy  of  the  optic  nerve,  and  acute  glaucoma  is  liable  to  be  mistaken  for 
inflammation.  In  consequence  of  the  attendant  pain  it  has  often  been  mis- 
taken for  gouty  or  rheumatic  inflammation,  and  has  been  suffered  to  go  on  to 
blindness  before  its  true  nature  has  been  discovered. 

As  soon  as  the  free  exit  of  blood  through  the  vensB  vortiooso  is  impeded, 
an  endeavour  is  made  to  obtain  the  necessary  outlet  through  other  channels. 
and  chiefly  through  a  series  of  veins  which  pass  out  from  the  eyeball  through 
the  sclerotic  not  fax  from  the  corneal  margin,  and  course  backwards  under 
the  conjunctiva.  In  health  these  veins  are  scarcely  visible,  but  heightened 
tension  renders  them  distended  and  tortuous,  carrying  dark-coloured  Uood. 
They  then  become  plainly  visible  under  the  conjunctiva,  and  can  hardly  be 
mistaken  for  the  veins  proper  to  that  membrane.  At  the  same  time  a 
remarkable  phenomenon  is  produced  in  the  vessels  of  the  retina*  which  con- 
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stitate  a  dosed  circuit  of  their  own,  almost  independent  of  that  of  the  rest  of 
the  eye.    Of  coarse,  when  there  is  increased  tension,  the  entrance  of  blood 
through  the  central  artery  of  the  retina  and  its  exit  through  the  central  vein 
are  both  impeded,  and  the  result  is  the  production  of  a  visible  pulse  in  the 
larger  portions  of  these  vessels  where  they  lie  upon  the  surfiB.ce  of  the  optic 
disc,  first  in  the  veins,  secondly  in  the  arteries.    The  observer,  looking  at 
the  optic  disc  with  the  ophthiJmoscope,  sees  it  alternately  more  and  less 
pallid,  the  variations  occurring  synchronously  with  the  radial  pulse.  What  first 
happens  is  that  the  blood  in  the  veins  is  driven  a  little  back  towards  the 
capillaries,  so  as  to  make  room  for  the  entering  arterial  wave,  the  walls  of 
the  yeins  collapsing,  and  the  disc  losing  colour,  until  as  the  pulse  wave  flags 
the  blood  in  the  veins  flows  back  again,  and  is  thus  constantly  driven  to  and 
fro.     The  yenous  pulse,  therefore,  consists  of  an  emptying  of  the  veins  from 
the  centre  of  the  nerve-disc  to  its  margin,  alternately  with  a  reflux  of  blood 
from  the  margin  of  the  disc  to  the  centre.     A  venous  pulse  may  be  readily 
produced  in  most  eyes  by  pressure  upon  the  globe  with  the  tip  of  a  finger, 
and  it  is  an  early  symptom  in  glaucoma,  occurring  either  spontaneously  or 
under  very  light  pressure  indeed.    As  tension  increases  the  arterial  blood  can 
no  longer  enter  in  a  continuous  flow,  but  only  during  the  acme  of  the  pulse- 
wave,  BO  that  the  arteries  collapse  during  the  cardiac  diastole,  producing  a 
visible  arterial  pulse,  the  reverse  of  that  in  the  veins,  the  arteries  emptying 
themselves  from  the  margin  of  the  disc  to  the  centre  and  refilling  from  the 
centre  to  the  margin.    It  must  be  observed  that  these  pulses,  arterial  and 
venous,  are  neither  peculiar  to  glaucoma  nor  pathognomonic  of  it.    They 
indicate  increased  resistance  to  the  entrance  of  blood,  or  diminished  pro- 
pelling force ;  and  they  only  point  to  glaucoma  when  there  is   a  distinct 
increase  of  tension.    In  some  eyes  a  venous  pulse  is  a  physiological  pheno- 
menon, and  it  can  be  produced  in  all  by  pressure.    An  arterial  pulse  may  be 
due  to  defective  power  of  the  heart,  or  to  aortic  regurgitation,  or  to  heightened 
tension  and  increased  resistance  of  the  blood-vessels. 

The  effect  of  heightened  tension  upon  the  nerves  of  the  eye  is  to  impair  on  the 
their  function,  and  sometimes  to  alter  their  physical  structure  by  direct  ^^^^^ 
compression. 

The  motor,  vaso-motor,  and  common  sensory  nerves  are  the  long  and 
short  ciliary,  which  receive  twigs  from  the  third  and  fifth  cranial  nerves  and 
from  the  sympathetic.  They  cotirse  between  the  choroid  and  sclerotic, 
and  during  the  progress  of  glaucoma  they  are  squeezed  against  the  latter 
tonic.  If  the  compression  to  which  they  are  subjected  is  slight  it  produces 
nmnbness  or  imperfect  function  ;  if  greater,  it  may  excite  the  sensory  nerves 
to  pain.  On  the  retina,  the  effect  is  to  render  it  torpid  to  the  impressions 
produced  by  light,  and  ultimately  insensible  to  them  ;  and  the  optic  nerve* 
the  suriiEUse  of  which  is  mechanically  the  least  resisting  part  of  the  eyeball, 
is  often  forced  back  in  such  a  manner  that  it  becomes  an  excavation  or  pit, 
instead  of  being  slightly  prominent  as  in  the  natural  state.  The  nerve-fibres, 
bending  round  the  edge  of  this  pit  almost  at  a  right  angle,  are  squeezed 
Against  the  margin  of  the  sclerotic  opening  and  undergo  wasting,  by  which 
this  margin  itself  is  rendered  conspicuous  ;  while  the  blood-vessels,  following 
the  same  course,  may  be  seen  to  bend  in  a  similar  manner,  and  the  portions 
on  the  floor  of  the  cup  may  even  appear  to  be  disconnected  from  their  con- 
tinnations  on  the  retina. 

In  extremely  chronic  cases  the  progress  of  glaucoma  may  be  almost  Coame  and 
nnifarm,  and  may  be  quite  painless.    The  symptoms  are  gradual  failure  of  *y^p^^«^^ 
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vidon,  attended  by  gradual  hardening  of  the  eyeball.    The  peripheral  parts 
of  the  retina  are  not  only  compressed,  but  by  reason  of  their  distance  from 
the  centre  of  circulation  their  blood-supply  is  checked  sooner  than  that  of 
the  central  portions ;  and  hence  it  happens  that  they  are  the  first  to  show 
failure  of  sight,  and  that  the  blindness  of  glaucoma  affects  the  outer  part  of 
the  field  of  vision,  and  contracts  or  diminishes  its  extent,  even  while  central 
vision  may  be  but  little  impaired.    At  the  same  time  there  will  be  some 
diminution  of  the  natural  sensitiveness  of  the  cornea,  and  the  ophthalinofloope 
will  show  a  slight  depression  of  the  surface  of  the  optic  nerve,  generally  with 
pulsation  in  the  veins.    In  the  subacute  form  the  pressure  does  not  increase 
regularly,  but  at  uncertain  periods,  which  are  separated  by  remissions ;  and 
the  symptoms  may  be  divided  into  the  premonitory  and  the  actual.     The 
premonitory  symptoms  are  some  diminution  of  the  acuteness  or  some  con- 
traction of  the  field  of  vision,  together  with  failure  of  the  power  to  adjust  the 
eye  for  near  objects ;  so  that  the  patient,  who  is  usually  past  middle  age, 
requires  stronger  spectacles  than  would  be  suited  to  his  years,   and  may 
require  to  strengthen  them  once  and  again  at  short  intend.     Very  often 
there  will  be  some  irregular  dispersion  of  hght  by  the  media  of  the  eye,  so 
that  a  candle  flame  appears  to  be  surrounded  by  a  halo  of  prismatic  colonis. 
After  a  longer  or  shorter  duration  of  such  symptoms  as  these  the  patient 
experiences  a  sudden  attack  of  pain,  attended  by  obscuration  of  sight,  which 
may  be  either  complete  or  comparable  to  a  fog  or  mist,  and  which  may  pass 
away  in  a  few  minutes  or  not  for  some  hours,  but  which  seldom  leaves  vision 
as  good  as  it  was  before.    It  also  leaves  a  very  decided  increase  of  tensioo, 
and  sometimes  a  deep  excavation  of  the  disc.    Such  attacks  occur  again  and 
again,  and  presently  they  estabhsh  a  permanently  glaucomatous  state,  in 
which  the  iris  and  lens  are  pushed  forward  towards  the  cornea,  so  that  the 
depth  of  the  anterior  chamber  is  diminished,  in  which  the  pupil  is  somewhat 
dilated,  and  often  elliptical,  with  the  major  axis  horizontal,  and  in  which  the 
anterior  veins  which  perforate  the  sclerotic  near  the  cornea  are  dilated  and 
tortuous.    At  this  stage  the  cornea  is  often  steamy,  and  the  vitreous  hazy, 
so  that  no  good  view  of  the  fundus  can  be  obtained,  and  there  is  often  an 
amount  of  pain  and  of  conjunctival  congestion  which  may  lead  unskilled 
persons  to  apply  remedies  for  the  cure  of  an  imaginary  gouty  or  rheumatio 
'  sclerotitis  *  or  ophthalmia.'    In  the  acute  form  the  paroxysms  are  nearer 
together,  the  remissions  less  decided,  and  the  course  is  more  rapid ;  while  in 
the  fulminating  form  sight  may  be  hopelessly  destroyed  in  the  course  of  s 
few  hours.    In  all  forms,  unless  they  are  arrested,  total  blindness  is  the 
inevitable  ultimate  result. 
Trentment.         The  Only  treatment  which  is  of  any  permanent  avail  against  glaucoma  is 
the  operation  of  iridectomy  or  of  sclerotomy,  one  of  which  should  be  per- 
formed in  every  case  as  soon  as  the  nature  of  the  disease  is  recognised,  so 
long  as  any  vision  remains.    The  efiect  of  either  operation  is  to  diminish 
tension  and  to  restore,  more  or  less  completely,  the  natural  elasticity  of  the 
eyeball,  so  that  the  circulation  can  be  re-established,  and  the  nerves  may 
recover  from  the  compression  to  which  they  have  been  subjected.    As  a 
general  rule,  an  operation  may  be  expected  to  arrest  chronic  glaucoma  and 
to  preserve  the  sight  which  remains,  but  not  to  produce  more  than  a  slight 
degree  of  improvement,  graduaUy  developed  during  the  two  or  three  mouths 
after  the  operation.    In  subacute  and  acute  cases  it  is  useful  almost  in  pi^ 
portion  to  the  acuteness,  and  may  even  restore  sight  to  its  natural  standard. 
Occasionally  it  only  temporarily  reduces  tension,  and  in  some  (chiefly  chrome  i 
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cases  the  reduction  of  tension  flails  to  arrest  atrophy  of  the  nerve,  which 
leads  to  blindness.  Still  an  6peration  always  affords  the  only  prospect  of 
doing  good,  and  it  should  never  be  delayed  in  the  hope  of  amendment  under 
any  other  practice.  Notwithstanding  all  that  has  been  said  and  written  on 
this  snhject  during  the  last  few  years,  the  profession  generally  is  hardly  yet 
aware  of  the  great  importance  of  early  iridectomy  or  sclerotomy  in  all  cases 
of  glaucoma.  The  precise  way  in  which  either  operation  reduces  tension  is 
hardly  determined,  but  in  the  former  it  is  probably  partly  by  the  actual  re- 
moval of  a  large  piece  of  iris,  which  is  also  a  secreting 
sur£ftce,  and  in  both  by  the  formation  of  a  comparatively 
permeable  cicatrix  in  the  ocular  tunics. 

In  order  to  perform  iridectomy  for  the  relief  of  ten-  opemt 
sion  it  is  necessary  to  remove  a  large  piece  of  iris  and  ^^  iridec- 
to  remove  its  entire  width  quite  up  to  the  ciliary  attach-  ^  ™^'  . 
ment.  The  portion  selected  should  usually  be  the 
middle  third,  or  more  than  the  middle  third,  of  the 
upper  half,  so  that  the  gap,  unless  the  eye  is  very  pro- 
minent, may  be  partly  or  entirely  concealed  by  the 
upper  lid,  and  may  neither  be  unsightly  nor  disturbing 
to  vision.  If  the  anterior  chamber  is  tolerably  deep 
a  lance-knife  (Fig.  845)  may  be  used,  and  the  incision 
made  by  a  single  thrust ;  but  if  the  chamber  is  shallow, 
so  that  the  lens  would  be  exposed  to  risk,  it  is  better  to 
use  a  linear  knife  by  puncture  and  counter-puncttire,  as 
for  the  extraction  of  cataract.  The  patient  being  re- 
cumbent and  fully  etherised,  and  the  lids  separated,  the 
operator  seizes  the  conjunctiva  with  fixing  forceps  at  a 
point  opposite  the  centre  of  his  intended  incision.  If 
the  lance-knife  is  used  its  point  is  placed  on  the  centre 
of  the  intended  incision,  about  half  a  line  behind  the 
corneal  margin,  and  is  thrust  gently  through  until  it 
can  be  seen  in  the  anterior  chamber.  It  is  then  directed 
somewhat  forward,  and  thrust  steadily  on  over  the 
opposite  margin  of  the  pupil  until  nearly  the  whole 
width  of  the  blade  has  entered  the  eye.  It  is  then 
gently  but  quickly  withdrawn.  The  operator  next  in- 
troduces a  pair  of  iris  forceps,  seizes  the  iris  near  the 
pupillary  margin,  draws  it  out,  cuts  it  through  with 
I  scissors  quite  up  to  the  ciliary  margin  at  one  end  of  the 

I '  wound,  tears  it  from  its  attachments  up  to  the  other 

I  end,  and  cuts  it  through  there  in  the  same  manner.    If 

I  a  portion  of  iris  remains  entangled  at  either  end  of  the 

i^  wound  it  must  be  cut  off  if  possible,  or  it  may  be  made 

Tio.  la.  i^aoe-knife  for  to  rctum  into  the  chamber  by  light  friction  through  the 
**"***"'•  closed  lid,  or  it  may  be  replaced  by  the  end  of  a  fine 

probe.    Any  coagula  should  then  be  removed  from  the  sac  of  the  conjunc- 
tiva, the  eyelids  closed,  and  secured  as  usual  by  a  bandage. 

In  order  to  perform  sclerotomy,  a  narrow  knife  should  be  introduced  into  Sciero. 
the  anterior  chamber,  by  puncture  and  counter-puncture,  precisely  as  in  the  ^^^^'' 
operation  for  senile  cataract ;  but,  instead  of  turning  the  edge  forward  when 
the  counter-puncture  is  completed,  the  plane  of  the  blade  should  be  kept 
piiallel  to  that  of  the  iris,  and  the  edge  should  be  made  very  gently  to  cut  its 
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way  out  through  the  filtration  area,  until  the  whole  of  the  subconjunctival 
tissues  are  divided.  The  knife  should  then  h4  withdrawn,  leaving  a  central 
bridge  of  conjunctiva  uncut.  The  eye  should  not  be  bandaged,  but  only  coTere<l 
by  a  piece  of  wet  lint ;  the  object  being  to  permit  the  section  to  gape  a  little, 
and  to  be  filled  up  by  new  and  permeable  tissue.  In  a  nicely  performed 
sclerotomy  the  track  of  the  wound  should  remain  quite  visible  under  the  con- 
junctiva, as  a  line  of  perceptible  width,  when  healing  is  complete. 
Relative  With  regard  to  the  relative  merits  of  the  two  operations,  the  time  ha-* 

indectom}'   hardly  come  for  pronouncing  a  positive  opimon.    As  far  as  evidence  has  been 
and  soiero-    obtained,  it  points  to  the  conclusion  that  iridectomy  is  to  be  preferred  iii 
acute  cases,  and  that  sclerotomy  is  at  least  equally  effectual  with  iridectomy 
for  chronic  cases.    It  is  probable,  however,  that  much  of  the  efficacy  of 
sclerotomy  depends  upon  the  precise  position  of  the  incision. 
Eserine.  The  local  application  of  eserine,  in  the  manner  already  described  when 

speaking  of  corneal  ulceration,  should  never  be  omitted  in  glaucoma.    In 
acute  cases  the  drug  appears  actually  to  diminish  tension,  and  hence  to 
diminish  urgency,  acting  probably  upon  the  vaso-motor  nerves.    In  chronic 
cases  if  it  diminishes  tension  at  all,  it  is  only  by  drawing  the  periphery  of 
the  iris  away  from  the  filtration  area ;  but  in  both  the  contraction  of  the 
pupil  greatly  fEtciUtates  either  iridectomy  or  sclerotomy,  protecting  the  lens 
against  accidental  injury,  and  assisting  to  prevent  entanglement  of  the  iri< 
in  the  wound. 
Iridectomy         When  iridectomy  is  not  required  for  the  relief  of  tension,  but  only  for 
ptmif  *^^^*^  an  artificial  pupil  to  afford  vision  though  some  clear  part  of  the  media,  the 
method  of  performance  is  essentially  the  same,  but  with  the  difference  that 
only  a  small  piece  of  iris  need  be  removed,  and  that  the  place  selected  must 
be  that  where  the  best  sight  will  be  obtained,  that  is  to  say,  generally  speaking, 
wherever  there  is  the  best  piece  of  clear  cornea.    The  puncture  may  be  maJe 
with  a  lance-knife  of  small  size,  and  the  piece  of  iris  which  is  drawn  ont. 
instead  of  being  cut  and  torn,  may  be  simply  cut  off  close  to  the  forceps,  and 
the  rest  suffered  or  coaxed  to  return  into  the  eye. 

Disc'A;>es  of         The  ophthalmoscope  reveals  a  great  number  of  changes  in  the  deeper 
part's^of^'    parts  of  the  eye,  changes  which  for  the  most  part  belong  rather  to  the  domain 
the  eye.       of  medicine  than  of  surgery.    Thus,  in  Bright's  disease  the  retina  becomes 
the  seat  of  patches  or  flecks  of  white  or  glistening  fatty  degeneration,  uflually 
interspersed  with  hsBmorrhages  ;  and  luemorrhages  may  siao  take  place  fi^ui 
the  retinal  arterioles  in  hypertrophy  of  the  heart,  or  in  atheroma  of  the 
vessels,  or  as  an  accidental  result  of  the  plugging  of  a  considerable  branch  by 
an  embolus.    Venous  retinal  hemorrhage  occurs  in  several  forms  of  venous 
obstruction  or  passive  congestion,  in  many  cases  of  disordered  or  intermpteti 
menstruation,  and  in  certain  blood-diseases,  such  as  purpura.    The  optic 
nerves  are  hable  to  become  swollen  and  prominent  in  some  forms  of  intra- 
cranial disease,  and  notably  in  intracranial  tumours,  and  this  condition  i^ 
often  called  '  optic  neuritis.*    It  is  probably  essentially  an  oedema,  attendnl 
with  more  or  less  inflammatory  reaction.    It  may  be  entirely  confined  to  the 
connective  tissue  which  unites  the  fibres,  and  may  thus  be  present  in  a  ven* 
pronounced  degree  without  affecting  vision,  although  even  then  it  may  lead 
to  secondary  atrophy  of  the  nerve,  by  which  ultimately  vision  may  be  toUllv 
destroyed.  Wlienever  there  is  a  syphilitic  history  and  headache,  the  swelling  of 
the  optic  discs  would  point  to  the  probable  presence  of  a  gummaiooa  tumour 
in  the  braiiu  and  would  demand  the  prompt  administration  of  ftiU  dosei  of 
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iodide  of  potassium.    The  retina  is  not  unfrequently  studded  with  patches  of 

syphilitic  deposit  around  which  some  inflammatory  action  may  take  place  ; 

and   retinal  inflammation  may  also  be  excited  by  the  tissue-disturbance 

incidental  to  hsamorrhage.    Perhaps  the  only  primary  inflammation  of  the 

retina  is  the  very  chronic  disease  which  is  known  as  *  pigmentary  retinitis/ 

in  which,  over  a  broad  zone  the  inner  margin  of  which  is  at  some  Httle 

distance  from  the  optic  nerve,  the  fmidus  of  the  eye  is  strewn  with  irregular 

strips  and  patches  of  black  pigment,  the  nerve  itself  being  pallid  and  its 

arteries  dwindled.    The  symptoms  of  pigmentary  retinitis  are  comparative 

blindness  at  night  and  contraction  of  the  field  of  vision,  and  it  is  due  to 

chronic   inflammation,  which  involves  the  perceptive  layer  of  the   retina 

and  the  subjacent  choroid,  and  disorganises  both.     The  disease  is  very  slowly 

progressive,  and  eventually  destroys  sight ;  but  there  is  some  reason  to  beUeve 

that  its  rate  of  progress  may  be  retarded  by  the  persevering  administration  of 

preparations  of  iron.    Besides  the  presence  of  adventitious  deposits  and  the 

occurrence  of  inflammation,  the  retina  is  hable  to  be  absolutely  detached 

from  the  subjacent  choroid  and  elevated  Uke  a  blister  by  effused  fluid  beneath. 

Such  an  elevation  is  seen  by  the  ophthahnoscope  as  an  irregular,  mobile, 

whitish  prominence,  crossed  by  the  retinal  vessels,  and  thrown  into  tremulous 

vibrations  by  the  movements  of  the  eye.    Attempts  have  been  made  to 

procure  the  subsidence  of  the  elevation  by  lacerating  it  with  needles,  so  as 

to  permit  the  fluid  beneath  to  escape  and  mingle  with  the  vitreous  ;  but  none 

of  these  attempts  have  been  attended  with  any  great  measure  of  success. 

The  choroid,  besides  the  acute  inflammation  which  may  extend  to  it  from  Diseases  of 

the  iris,  is  liable  to  chronic  inflammation,  which  is  only  discoverable  by  the  the  choroid. 

ophthalmoscope,  and  which  may  be  either  disseminated  in  scattered  patches 

or  diffused  generally  over  the  surfeu^e.    The  pathology  of  choroiditis  is  by 

no  means  completely  understood,  but  it  is  probably  due  to  syphilis  in  a  great 

majority  of  the  instances  in  which  it  occturs ;  and  in  the  cases  which  are  not 

syphilitic  it  is  often  associated  with  a  high  degree  of  myopia,  which  appears 

to  be  an  exciting  cause  on  account  of  the  mechanical  strain  thrown  on  the 

posterior  hemisphere  of  the  eyeball  by  excessive  convergence.    Choroiditis  is 

often  more  inunediately  and  more  permanently  injurious  to  the  sight  than 

any  of  the  forms  of  so-called  retinitis ;  for  the  latter  may  affect  the  connective 

tissue  of  the  fibre  layer,  scarcely  at  all  interfering  with  the  perceptive  elements 

Wueath,  while  the  former  necessarily  involves  the  inner  or  capillary  layer  of 

the  choroid,  firom  which  the  perceptive  elements  of  the  retina  derive  the  mate- 

nals  of  their  nutrition.    In  its  earlier  stage  choroiditis  is  attended  by  effn- 

t'ion,  and  this  is  succeeded  by  atrophy  of  the  affected  part  of  the  membrane, 

which  may  waste  and  disappear  entirely,  so  as  to  uncover  the  white  surface  of 

the  sclerotic.    At  the  same  time  the  affected  patches  usually  become  bordered 

by  black  pigment.    All  these  changes  are  often  present  together,  with  the 

effect  that  a  case  of  choroiditis,  when  examined  by  the  ophthalmoscope,  pre- 

B«nt8  a  general  effect  of  variegation  or  '  marbling '  of  the  fundus  of  the  eye, 

tlie  natural  orange-red  or  brownish-red  surfftce  being  interrupted  by  patches 

of  effusion,  patches  of  progressing  or  of  completed  atrophy,  and  black  de- 

poBits  of  every  variety  of  outHne. 

A  case  of  choroiditis  sometimes  comes  under  observation  only  when  the  Their 
Ptonn  has  spent  its  force  and  when  atrophy  has  made  considerable  progress.  ^'««t"»«°^ 
^or  such  no  treatment  is  required ;  but  whenever  a  careful  examination  dis- 
<^over8  patches  of  recent  or  still  existing  effusion  the  disease  is  continuing. 
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It  is  then  necessary  to  consider  the  question  of  syphilis,  and  to  treat  it  if  it 
exists,  or  if  on  any  good  ground  it  is  strongly  suspected.  Apart  from  this, 
rest  of  the  eyes  must  be  enforced ;  they  must  be  sheltered  from  strong  light 
by  shaded  rooms  and  dark  blue  spectacles ;  blood  may  be  taken  from  the 
temples  by  cupping  or  by  Heurteloup's  artificial  leech,  and  iodide  of  potas- 
sium or  perchloride  of  mercury  may  generally  be  administered,  together  with 
such  other  constitutional  remedies  as  circumstances  may  require.  In  some 
cases  of  this  class,  and  in  some  of  intra-ocular  haamorrhage,  great  improve- 
ment has  followed  the  hypodermic  administration  of  pilocarpine  as  a  sadoritic 
repeated  two  or  three  times  a  week  for  a  considerable  time. 


Diseases 
of  the 
vitieoufl. 


Morbid 
growths 
within  the 
eye. 


It  is  an  open  question  whether  the  vitreous  body  is  itself  susceptible  o( 
inflammation.     Cases  have  been  recorded  in  which  deposits  of  pas  were 
found  in  its  very  centre ;  but  experiments  on  the  lower  animals,  bo  tar  &s 
they  maybe  accepted  as  conclusive,  tend  to  show  that  apparent  inflammation 
of  the  vitreous  is  a  condition  propagated  from  its  containing  membranes. 
However  this  may  be,  the  vitreous  is  often  turbid  in  retinitis  or  choroiditis ; 
and  it  may  be  so  turbid  as  completely  to  conceal  these  conditions.     It  is 
often  discoloured  by  blood  in  cases  of  intraocular  hsemorrhage,  and  is  some- 
times beset  by  membranous  fiocculi,  which  float  about  in  such  a  manner  as 
to  show  that  the  humour  has  lost  its  natural  gelatinous  consistence  and  has 
become  fluid.    All  these  conditions  are  evidences  of  profound  nutritive  dis- 
turbance, and  justify  a  grave  or  at  least  a  very  cautious  prognosis.     Unless 
other  indications  are  present,  turbidity  of  the  vitreous  generally  calls  for 
counter-irritation  on  the  temple,  and  for  the  administration  of  perchloride 
of  mercury  or  of  iodide  of  potassium,  under  which  treatment,  in  a  certaiu 
number  of  cases,  very  considerable  restoration  of  transparency  may  be  brougiit 
about.    Yon  Graefe  has  recorded  a  single  instance  in  which  a  membranous 
fJliTi  occupied  the  vitreous  chamber  and  stretched  across  it  behind  the  lens  in 
such  a  way  as  almost  entirely  to  destroy  vision.    Having  satisfied  himself  of 
the  position  of  the  film,  he  lacerated  it  by  two  needles  introduced  behind  thf 
ciliary  region,  and  succeeded  in  making  a  central  aperture  through  which 
exceUent  sight  was  ultimately  obtained. 

The  vitreous  chamber  of  the  eye  is  liable  to  be  the  seat  of  malignant 
growths  of  two  distinct  classes — sarcomata,  which  commence  in  the  choroiii 
or  iris  ;  and  ghomata,  which  commence  in  the  connective  tissue  of  the  retina. 
Both  alike  destroy  vision  at  an  early  period  of  their  progress,  both  product* 
enormous  enlargement  and  projection  of  the  eyeball,  and  both,  when  its 
coats  give  way,  protrude  as  fungous  and  bleeding  masses.  The  saroomata 
prove  fatal  mainly  in  this  way :  wearing  out  the  patient  by  pain  and  ex- 
haustion ;  but  the  gliomata  still  more  speedily,  by  spreading  backwards  along 
the  optic  nerve  and  optic  tract,  and  occasioning  the  formation  of  secondarr 
tumours  in  the  brain.  Sarcomata  are  extremely  rare ;  and  Knapp,  in  his 
treatise  on  intraocular  tumours,  records  only  eight  cases  originating  in  the 
choroid,  and  two  originating  in  the  iris,  in  one  of  which,  as  the  growth  was 
not  removed,  the  diagnosis  was  not  absolutely  certain.  I  have  myself  pub- 
lished a  case  of  multiple  round-celled  sarcomata  of  both  irides,'  which 
remained  two  years  under  observation  with  only  slight  increase  of  tbe 
growths.  Gliomata  are  more  frequently  met  with,  and  usually  occur  ui 
young  children.  The  presence  of  a  tumour  within  the  eye  is  made  known 
by  impairment  or  loss  of  vision,  by  projection  forward  of  the  lens  and  in^ 
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towards  the  cornea,  by  increased  hardness  of  the  globe,  by  tensive  pain  and 
indammatory  reaction  of  a  degree  proportionate  to  the  rapidity  of  increase  of 
the  growth,  and  by  the  visibility  of  the  tumour  itself.     The  gliomata  are 
white  or  primro&e-yellow  in  colour,  and  soon  become  conspicuous  through 
the  pupil :  but  the  ssfrcomata  are  yellowish  or  reddish,  often  contain  mela- 
notic pigment,  and  are  less  easily  discoverable.     Still,  by  dilatation  of  the 
pupil  and  by  focal  and  ophthalmoscopic  illumination,  a  new  growth  can 
generally  be  seen  if  carefully  looked  for ;  and  no  absolute  certainty  about  the 
nature  of  any  intraocular  growth  can  be  obtained  prior  to  its  removal.     In  a 
few  instances  an  intraocular  tumour  has  proved  to  be  no  more  than  a  mass 
of  tubercle  ;  and  I  have  seen  one  case  in  which  the  appearance  of  a  tumour 
was  closely  imitated  by  a  deposit  of  yellow  gelatinous  lymph  on  the  pos- 
terior sur&ce  of  the  lens.    A  far  more  dangerous  error  has  been  occasioned 
by  the  white  colour  of  a  glioma,  which,  seen  through  the  still  transparent 
lens,  has  been  mistaken  for  cataract.     The  unnatural  hardness  of  the  globe, 
the  projection  forward  of  the  iris,  and  the  total  loss  of  sight,  should  render 
such  an  error  impossible. 

Whatever  may  be  the  nature  of  an  intraocular  growth,  enucleation  of  the 
eye  should  be  performed  without  delay  ;  and,  in  a  case  of  glioma,  the  optic 
nerve  should  be  severed  at  the  apex  of  the  orbit,  instead  of  immediately 
behind  the  globe.    For  this  purpose  the  best  instrument  is  a  probe-pointed 
bistoury,  curved  on  the  flat,  which  may  be  guided  along  the  nerve-trunk  as 
hr  as  possible  before  being  made  to  divide  it.     The  results  of  early  removal 
of  the  eye  in  sarcoma  are  fairly  good,  half  of  Knapp's  cases  having  under- 
gone no  relapse,  while  the  other  half  died  of  secondary  growths  in  internal 
organs.     This  result  followed  in  a  case  of  my  own,  in  which  I  removed  an 
eyeball  containing  melanotic  sarcoma,  and  intensely  painful,  in  1877,  and 
the  patient  died  of  intra-thoracic  melanotic  tumours  in  1888,  having  had 
nearly  five  years  of  immunity  from  suffering.     In  glioma  the  prognosis  is 
much  less  &vourable ;  and  Hirschberg  has  been  able  to  collect  only  five  cases 
in  which  the  diagnosis  was  established  beyond  doubt  by  microscopic  investi- 
gation, and  in  which  the  patient  remained  under  observation  for  a  sufficiently 
long  time  to  render  it  certain  that  a  permanent  cure  had  been  effected.    In 
one  of  these  cases  I  was  the  operator,  and  the  patient  was  still  in  good  health 
after  the  lapse  of  thirteen  years.    In  two  other  cases  of  mine  there  has  been 
no  recurrence  for  some  months,  and  the  children  have  then  been  lost  sight 
of,  their  parents  having  promised  to  bring  them  without  delay  if  any 
symptoms  of  a  return  of  the  growth  appeared.     On  the  whole,  I  think  the 
evidence  is  in  fiEivour  of  a  belief  that  recurrence  may  be  prevented  by 
sufficiently  early  enucleation,  while  the  glioma  is  still  wholly  included  within 
the  eye ;  and  that  the  unfavourable  cases  are  those  in  which  the  disease  has 
already  made  its  way  along  the  optic  nerve  to  beyond  the  point  of  section. 
I  read  before  the  Clinical  Society  *  a  very  instructive  case  of  congenital  glioma 
of  both  retin®.    The  right  eye  was  removed  during  the  third  month,  and 
the  character  of  the  patches  on  the  retina  was  determined  by  microscopic 
examination.    The  parents  refused  to  permit  removal  of  the  left  eye  until, 
when  the  child  was  three  years  old,  it  had  become  greatly  enlarged  and 
acutely  painful.    Removal  was  then  performed,  and,  in  a  forlorn  hope  that 
the  brain  might  have  escaped,  the  whole  contents  of  the  orbit  were  cleared 
OQt  by  the  galvanic  cautery,  and  the  cavity  was  lined  with  chloride  of  zinc 
PUte.    The  child  died  a  few  days  afterwards,  and  a  large  mass  of  intra- 
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cranial  cancer  was  found  on  the  left  side ;  bat  the  right  side  was  free  from 
disease,  and  the  right  optic  nerve  had  dwindled  to  a  fibrous  cord  quite  up  to 
the  chiasma.  There  can  be  little  doubt  that  if  both  eyes  had  been  removed 
in  infancy  the  child's  life  would  have  been  saved. 

When  a  malignant  growth  has  already  occasioned  enlargement  of  tlie 
eyeball,  or  has  perforated  its  coats,  the  expectation  of  preserving  life  is 
scarcely  to  be  entertained ;  and  an  operation  can  only  be  undertaken  with  a 
view  to  the  rehef  of  suffering  by  the  removal  of  the  acutely  sensitive  textures 
of  the  eyeball  and  its  appendages.  For  such  a  purpose  the  removal  should 
be  as  complete  as  possible,  and  should  include  all  the  tissues  within  tlie 
orbit.  The  enlarged  ophthalmic  artery  will  generally  bleed  freely ;  and  it 
may  be  necessary  to  apply  the  actual  cautery,  or  to  plug  with  compresses 
moistened  with  solution  of  perchloride  of  iron,  and  secured  by  firm  pressure 
with  a  bandage. 

In  the  few  cases  in  which  a  tumour  within  the  eye  is  found,  after  enuclea- 
tion, to  be  of  a  benign  character,  there  can  yet- be  no  doubt  of  the  propriety 
of  the  operation.  A  mass  of  tubercle  or  lymph  would  destroy  the  eye  as  an 
organ  of  vision ;  and  in  course  of  time  might  undergo  osseous  or  calcareous 
change  which  might  irritate  the  ciliary  nerves  and  occasion  sympathetic 
ophthalmia. 


IigurieB  of 
the  eye. 


Removal 
of  foreign 
bodies. 


Like  all  other  parts  of  the  body,  the  eye  is  exposed  to  various  kinds  of 
accidental  injury ;  and,  although  it  is  much  sheltered  from  direct  violence  by 
the  prominence  of  the  margin  of  the  orbit,  and  from  small  projectiles  by 
the  eyelashes,  by  the  rapid  and  instmctive  closure  of  the  lids,  and  by  the 
rotation  of  the  cornea  upwards,  which  occur  at  the  slightest  intimation  of 
danger,  yet  the  peculiar  vulnerability  of  the  organ  causes  it  to  suffer  severely 
from  casualties  which  would  be  unfelt  or  uimoticed  elsewhere.     The  intense 
irritation  occasioned  by  the  presence  of  minute  foreign  bodies  is  Hamiliar  to 
most  persons,  and  is  perhaps  experienced  in  the  greatest  degree  when  tlie 
intruder  is  lodged  in  a  very  common  position,  beneath  the  upper  lid  and  just 
within  its  margin,  so  that  it  scrapes  the  sensitive  epithelium  of  the  cornea  at 
every  movement.    It  is  necessary  to  remember  that  a  patient  is  often  uncon- 
scious of  the  impact  of  a  foreign  body,  and  totally  unsuspicious  of  its 
presence ;  and  that  while,  if  under  the  upper  lid,  it  is  concealed  from  view, 
it  may  also,  if  itself  of  dark  colour,  easily  escape  the  notice  of  a  careless 
observer  when  it  is  imbedded  in  the  cornea  over  the  region  of  the  pupil,  or 
even  when  it  has  a  background  of  dark  iris.     In  every  case  of  suddenly 
occurring  inflammatory  irritation  of  the  eye  it  is  proper  to  evert  the  lid  and 
to  inspect  its  under  surface,  and  also  to  scrutinize  the  sur&ce  of  the  cornea 
closely,  and  by  the  aid  of  light  falling  upon  it  at  different  angles,  so  that  no 
foreign  substance  may  be  overlooked.     In  the  out-patient  departments  of 
hospitals  it  is  not  uncommon  to  see  persons  who  have  been  severely  treated 
for  ophthalmia,  and  who  are  cured  at  once  by  the  removal  of  a  morsel  of  iron 
or  cinder,  which  had  not  been  observed  by  the  practitioner  to  whom  they  first 
made  application. 

When  a  foreign  substance  is  lodged  beneath  the  upper  lid  it  may  be 
removed  in  an  instant,  as  soon  as  the  lid  is  everted,  by  the  point  of  a  pen  or 
of  a  penknife,  or  by  the  finger-nail :  and  the  case  will  seldom  require  any 
further  treatment.  But  when  a  similar  substance  is  imbedded  in  the  corn^ 
its  removal  may  be  much  more  difficult,  chiefly  on  account  of  tlie  great  stu- 
sitiveness  of  the  surface.    In  the  coimtry  the  wing-case  of  a  minute  beetle 
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is  a  foreign  body  frequently  met  with,  and  this  may  be  dislodged  by  a  touch, 
as  it  is  held  against  the  cornea  only  by  atmospheric  pressure.     In  towns  we 
have  more  frequently  to  deal  with  splinters  of  wood,  or  iron,  or  glass,  or  with 
fragnaents  of  cinder— these  being  especially  common  among  railway-travellers 
who  look  out  of  window — and  all  such  things,  when  they  are  really  imbedded, 
require  circumspection.     They  should  seldom  be  touched  with  any  sharp 
instrument,  which  would  scratch  the  cornea  as  often  as  it  failed  to  dislodge 
them  ;  but  they  should  be  tilted  out  by  means  of  a  minute  spatula,  set  in  an 
appropriate  handle.     If  the  surgeon  is  unpractised  at  operations  of  this  kind, 
and  if  the  eye  is  irritable,  it  is  better  at  once  to  place  the  patient  in  a 
recumbent  posture,  to  keep  the  lids  apart  by  a  wire  speculum,  and  to  fix  the 
eye  by  pinching  up  a  fold  of  the  conjmictiva  with  appropriate  forceps,  so  that 
the  removal  may  be  done  deUberately.    If  the  patient  is  a  child  it  is  better 
to  give  an  anesthetic.     When  the  foreign  body  is  very  small,  or  when  it  is 
inconspicuous  by  reason  of  its  colour,  an  assistant  should  concentrate  lamp- 
light or  daylight  upon  it  by  a  lens,  as  in  focal  illumination  ;  and  when  it  has 
nearly  penetrated  the  cornea  it  may  be  supported  from  within  during  removal 
by  a  smooth  blunt  spatula,  introduced  into  the  anterior  chamber  through  a 
preliminary   puncture  with   a  narrow  knife  or  broad   needle.     Complete 
removal  should  be  effected  whenever  it  is  possible,  but  it  must  be  borne  in 
mind  that  fragments  of  iron  stain  the  tissues  with  which  they  have  been  in 
contact,  and  leave  a  discolouration  when  the  whole  of  the  metal  is  gone. 
This  discolouration  may  be  readily  distinguished  from  the  remains  of  a 
foreign  body,  because  it  is  always  an  annulus  with  a  transparent  or  colourless 
centre,  a  character  which  may  be  seen  at  once  with  a  magnifying  glass. 
After  the  removal  of  any  imbedded  substance  the  exposed  corneal  tissue 
is  often  highly  sensitive ;  but  it  may  usually  be  effectually  sheltered  from  air 
and  from  the  friction  of  the  lid  by  the  occasional  application  of  a  drop  of 
castor-oil  to  the  surface  until  healing  is  complete.     The  oil  appears  to  act 
only  mechanically ;  but  where  a  foreign  body  has  been  long  imbedded,  and 
there  is  much  irritation,  sulphate  of  atropia  may  be  dissolved  in  the  oil  by 
the  aid  of  heat,  in  the  proportion  of  two  grains  to  the  ounce,  so  as  to  obtain 
also  the  action  of  a  medicinal  sedative. 

When  a  more  severe  injury  has  been  inflicted,  such  as  a  violent  blow  or  More 
contusion,  a  punctured  or  incised  wound,  or  the  lodgment  of  a  foreign  body  ^^^  "^' 
within  the  globe,  the  first  care  of  the  surgeon  must  be  to  consider  whether 
the  safety  of  the  other  eye  is  imperilled.     It  is  now  well  estabUshed  that 
injaries  of  a  certain  class  are  liable  to  produce  what  is  called  sympathetic  S;rmpathe- 
ophthalmia ;  that  is  to  say,  an  affection  of  the  other  eye,  which  commences  {{,^^^j^' 
as  an  apparently  slight  and  very  insidious  plastic  iritis,  and  which  leads  in 
nearly  all  cases,  imder  whatever  treatment,  to  ultimate  wasting  of  the  globe 
^d  destruction  of  sight.     There  is  much  reason  to  believe  that  the  initial 
phenomenon  of  sympathetic  ophthalmia  is  irritation  of  one  of  the  ciliary 
nerves  of  the  injured  eye  ;  and  many  instances  are  now  on  record  in  which 
Rnch  irritation  has  been  conspicuously  present,  a  cihary  nerve  having  been 
foond  imbedded  in,  and  compressed  by,  the  cicatrix,  or  even  in  a  state  of 
^tnal  inflammation.     Nothing  is  known  with  regard  to  the  time  during 
^hich  such  conditions  may  remain  limited  to  the  affected  eye ;  but  when 
once  this  time  has  passed,  when  the  irritation  has  reached  some  central 
SanglioQ,  and  has  been  so  reflected  as  to  influence  tlie  nutrition  of  the  sound 
^ye,  remedial   measures  are  generally  of  little  or  no  avail.    As  a  general 
^^e,  it  ig  almost  always  possible  to  prevent  the  occurrence  of  sympathetic 
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ophthalmia  by  the  timely  removal  of  an  eye  which  is  in  a  state  likely  to  pro- 
duce it ;  but  it  is  seldom  possible  to  arrest  sympathetic  ophthabnia  when  it 
is  once  produced.  In  every  case  of  severe  injury,  therefore,  the  propriety 
of  removing  the  injured  eye  must  be  a  matter  for  serious  consideration. 

Sympathetic  ophthalmia  is  produced,  most  quickly  and  certainly,  by  in- 
juries which  implicate  the  region  of  the  ciUary  body.  Next  in  order  come 
wounds  which  produce  dragging  upon  the  tunics  of  the  eye  by  the  con- 
traction of  cicatrices ;  next,  cases  in  which  chronic  inflammation,  whether 
produced  or  not  by  the  lodgment  of  a  foreign  substance,  spreads  from  the 
iris  to  the  ciliary  body ;  lastly,  cases  in  which  the  effusion  of  plastic  cho> 
roiditis  becomes  in  time  converted  into  bone.  Whenever  the  ciliary  re^on 
is  at  all  severely  hurt  it  is  generally  advisable  to  perform  enucleation  without 
delay  ;  and  in  all  extensive  wounds  it  should  be  mentioned  as  a  proceedin^r 
which  events  may  render  necessary.  It  should  also  be  performed  whenever, 
at  any  period  after  injury,  the  ciliary  region  becomes  tender  to  the  touch, 
especially  if  palpation  discovers  bony  hardness  in  the  deeper  parts  of  tlie 
globe.  Whenever  an  injury  is  so  severe  that  the  eye  is  manifestly  destroyeii 
as  an  organ  of  vision  it  is  best  to  perform  enucleation  at  once,  as  in  primary 
amputation  after  injury  before  local  inflammation  is  set  up ;  but  in  less 
severe  cases  it  is  proper  to  wait  and  watch,  since  sympathetic  ophthalmia 
seldom  or  never  occurs  prior  to  the  time  of  cicatrisation,  or  of  contraction 
of  inflammatory  effusions. 

A  few  cases  are  on  record  in  which  an  injury  which  would  ordinarily  pro- 
duce sympathetic  ophthalmia  has  produced  instead  a  state  which  has  been 
called  sympathetic  irritation ;  in  which,  without  any  manifest  morbid  chaiiiTf. 
the  secondarily  affected  eye  has  been  rendered  useless  by  hyperiesthesia,  dis- 
played by  intolerance  of  light,  lacrymation,  and  total  want  of  power  to  exer- 
cise the  visual  function.  Such  cases  have  continued  without  improvement 
for  long  periods,  and  have  been  cured  immediately  by  removal  of  the  eye 
primarily  injured,  the  patients,  on  recovering  from  the  amesthetic  adminis- 
tered for  the  operation,  having  been  ready  to  resume  their  duties  in  life.  In 
one  patient  of  my  own,  a  wasted  and  irritable  eye,  containing  a  shell  of  bone, 
failed  to  affect  its  fellow,  but  produced  a  succession  of  attacks  of  general 
tetanic  spasm,  some  of  which  were  of  great  severity.  After  the  removal  of 
the  eye  the  attacks  abated  in  frequency,  and  soon  entirely  ceased. 

The  operation  of  enucleation,  when  the  tunics  of  the  eye  are  unbroken,  i^ 
very  easy  of  performance.     The  object  is  to  remove  the  globe  alone,  leann:: 
the  whole  of  the  muscles  to  coalesce  and  form  a  stump,  on  which  an  artificial 
eye  may  be  supported  in  such  a  manner  as  to  be  freely  movable.    Beside^ 
the  ordinary  speculum,  the  only  instruments  required  are  a  strabismus  hook. 
a  pair  of  strong  fixation  forceps,  and  a  pair  of  strabismus  scissors,  curved  on 
the  flat,  and  with  smooth  and  rounded  points.     The  lids  being  widely  sepa- 
rated, the  operator  pinches   up  the  conjunctiva  over  the  insertion  of  tlie 
external  rectus  muscle  and  divides  it,  with  its  subjacent  tissue,  down  to  t)»»» 
surface  of  the  tendon.     The  tendon  is  then  lifted  on  the  hook,  and  cut  throat:h 
in  such  manner  as  to  leave  not  more  than  a  line  of  its  length  attached  to  th«' 
sclerotic.     Seizing  this  remaining  portion  with   the  forceps,  the  operator 
rotates  the  eye  strongly  towards  the  nose,  then  introduces  the  scissors  »t  tlic 
wound  and  carries  them  round  the  posterior  hemisphere  of  the  eyeball  *^ 
that  their  blades  may  include  the  optic  nerve  and  may  divide  it  close  U)  tiif 
sclerotic.     Retaining  his  hold  he  pushes  one  blade  of  the  scissors  under  tb<^ 
tendon  of  the  inferior  rectus  and  divides  it,  and  the  conjunctiva  oovenn^  '^ 
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at  one  stroke ;  and  then  divides  the  tendon  of  the  superior  rectus  in  the  same 
way,  in  both  cases  cutting  close  to  the  eyeball,  which  can  then  be  lifted  out 
of  the  orbit,  prior  to  the  division  of  any  remaining  attachments  of  the  oblique 
muscles,  and  of  the  internal  rectus  and  conjunctiva.  When  the  tunics  of  the 
eye  are  broken  the  operation  is  less  easy,  and  resolves  itself  into  a  careful 
dissection  with  scissors,  the  points  of  which  must  be  kept  close  to  the  scle- 
rotic. As  soon  as  an  eye  is  removed  the  closed  lids  must  be  covered  by  a 
sufficient  packing  of  sponge  to  afford  a  basis  for  firm  pressure  with  a  bandage. 
The  sponge  may  be  removed  in  three  or  four  hours,  when  all  tendency  to 
bleeding  has  ceased ;  but  if  it  is  not  efficiently  applied,  or  if  it  is  removed  too 
soon,  blood  will  find  its  way  into  the  connective  tissue,  and  will  produce  ex- 
tensive ecchymosis  of  the  lids  and  cheek,  which  may  not  disappear  for  weeks. 
When  the  sponge  is  removed  no  other  dressing  than  a  simple  covering  will 
be  required  ;  and  in  about  ten  days  the  patient  should  begin  to  wear  a  glass 
scale,  as  a  step  towards  a  properly  fitted  artificial  eye. 

Contusions  of  the  eye,  if  they  do  not  rupture  the  cornea  or  the  sclerotic,  Contu- 
are  generally  recovered  from  with  comparatively  little  injury,  unless  they  ^*^'**- 
produce  very  large  haemorrhage  from  the  choroid,  or  detachment  of  the 
retina,  both  rare  occurrences.  Hsemorrhage  into  the  anterior  chamber,  even 
if  considerable  in  amount,  is  usually  quickly  absorbed  without  doing  mischief; 
and  detachment  of  some  portion  of  the  iris  from  its  ciliary  margin,  although 
it  forms  a  second  pupil  and  alters  the  shape  of  the  natural  one,  is  seldom 
followed  by  any  serious  consequences.  If  the  capsule  of  the  lens  is  ruptured, 
60  as  to  admit  the  aqueous  humour  to  the  cortex,  traumatic  cataract  will  be 
produced  ;  but  if  the  pupil  is  kept  well  dilated,  absorption  will  usually  go  on 
quietly,  without  inflammation  or  distress.  In  all  such  cases,  besides  the  use 
of  atropine,  the  treatment  should  consist  of  spirit-lotion,  anodynes  if  there 
should  be  pain,  a  leech  or  two  if  there  should  be  any  appearance  of  inflam- 
mation, and  careful  watchfulness  of  the  course  of  events.  Sometimes  the 
nucleus  of  the  lens  may  resist  absorption  by  reason  of  its  hardness,  and  may 
ultimately  require  extraction.  Sometimes  the  lens,  possibly  in  its  unbroken  Dislocation 
capsule,  may  be  dislocated  into  such  a  position  that  it  troubles  the  iris  or  ^^  '^*  ^*'*** 
ciliary  region  by  pressure.  In  all  cases  the  principle  is  the  same,  to  wait 
aud  watch,  and  only  to  interfere  surgically  if  interference  is  manifestly  re- 
quired. The  same  may  be  said  of  cases  in  which  the  sclerotic  is  ruptured 
but  the  conjunctiva  remains  unbroken.  Under  such  circumstances  the  lens 
ii  sometimes  driven  out  of  the  eye,  and  appears  as  a  prominence  under  the 
conjunctiva.  It  must  be  treated  like  a  false  cartilage  which  has  been  pressed 
out  of  the  knee-joint  into  the  subcutaneous  tissue :  not  removed,  that  is, 
until  the  wound  in  the  deeper  tunics  has  had  time  to  unite  and  consolidate. 
The  conjunctiva  may  then  be  divided  with  scissors,  and  the  lens  tilted  out  of 
its  new  bed. 

When  the  tunics  are  completely  ruptured  by  a  contusion,  and  the  fracture,  Contosioiu 
«)  to  speak,  is  originally  compound,   the  results  are  generally  disastrous.  J^  ™^ 
There  is  usually  a  free  escape  of  vitreous  himiour  and  a  good  deal  of  bleed- 
ing;  and  only  an  imperfect  restoration  of  sight  can  be  hoped  for.     The 
treatment  is  practically  the  same  as  for  more  simple  injuries. 

Incised  or  punctured  wounds  occur  most  frequently  in  the  cornea,  the  Incised  or 
former  often  from  breakages  of  glass,  especially  from  the  bursting  of  bottles  ^rewinds  of 
containing  efifervesceut  liquids,  the   latter  often   from  the   endeavours  of  thecomei; 
children  to  unfasten  knots  or  bootlaces  with  a  fork.     Incised  wounds  are 
sometimes  met  with  in  the  sclerotic,  where  they  give  little  trouble,  and 


768  AFFECTIONS  OF  THE  EYE. 

where  they  may  be  united,  if  large,  by  a  single  point  of  fine  suture.  Incised 
wounds  of  the  cornea  alone,  if  cleanly  cut,  will  often  unite  with  no  worse 
consequence  than  an  opaque  linear  cicatrix,  which  possibly  may  produce 
some  change  in  the  corneal  curvature.  The  only  treatment  necessary  is  to 
apply  a  compressive  bandage,  and  to  endeavour  to  keep  the  iris  away  from 
the  injury,  so  that  it  may  not  become  adherent  to  it.  This  is  best  accom- 
pUshed,  if  the  injury  is  central,  by  atropine  dilatation :  and  if  it  is  marginal, 
by  using  in  the  same  manner  a  solution  of  sulphate  of  eserine  (gr.  i.  ad 
f  5  iii)  to  produce  complete  contraction  of  the  pupil.  When  a  corneal  wound 
is  followed  by  extensive  adhesion  of  the  iris  to  the  cicatrix,  it  is  best  to  reheve 
the  iris  from  traction  by  excising  a  piece  of  it  in  the  opposite  direction, 
of  the  iris  It  will  happen  most  usually  in  incised  wounds,  and  almost  always  in 

punctured  wounds  of  the  cornea,  that  the  iris  or  the  lens,  or  both,  will  par- 
ticipate in  the  injury  ;  and  a  punctured  wound,  if  inflicted  by  a  blunt  fork  or 
by  a  shot-corn,  will  have  much  the  character  of  a  contusion.  In  all  such 
cases,  if  any  foreign  body  remains  within  the  eye,  it  should  be  extracted  if 
possible ;  and  if  it  should  be  lodged  in  the  iris  it  should  be  extracted  by 
excision  of  the  piece  in  which  it  is  so  lodged.  It  is  not  always  possible  to  be 
sure  whether  a  foreign  body,  such  as  a  shot-com,  has  lodged  or  escaped  ;  but 
where  there  is  good  reason  to  suspect  lodgment,  and  the  injury  is  severe,  it 
is  better  to  perform  enucleation  without  delay.  If  the  injury  is  not  mani- 
festly severe  it  is  right  to  wait  for  a  time,  and  to  be  guided  by  the  course  of 
events.  When  traumatic  cataract  is  produced  it  should  generally  be  removed 
by  suction  or  extraction ;  and  when  iris  is  incarcerated  in  a  corneal  wound 
the  hernia  should  either  be  reduced  or  excised.  In  all  cases  inflammation 
should  be  combated  by  cooling  applications  and  by  the  control  of  pain,  as 
well  as  by  suitable  general  management  of  the  case;  and  the  issue  will 
depend  upon  the  success  with  which  this  is  done.  In  many  cases  severe 
injuries  lead  to  wasting  of  the  eyeball ;  in  some  they  are  recovered  from  with 
no  worse  injury  than  some  impairment  of  vision,  due  to  distortion  or  partial 
opacity  of  the  cornea,  or  to  loss  of  the  crystalline  lens. 
Injuries  A  class  of  injuries  of  a  diflferent  character  from  any  of  the  foregoing  may 

sive  sub-      ^  produced  by  burning,  or  by  the  introduction  of  corrosive  substances  into 
suncca.        the  sac  of  the  conjunctiva.     Lime  is  perhaps  the  agent  of  this  kind  which  is 
most  commonly  introduced  by  accident,  and  corrosive  acids  are  sometimes 
thrown  over  the  face  with  criminal  intent.     The  first  thing  to  be  done  in 
such  cases  is  to  evert  the  lids,  to  remove  all  solid  substances,  such  as  frag- 
ments of  lime  or  mortar,  grains  of  unbumt  gunpowder,  and  so  forth,  and 
then  to  wash  the  exposed  surfaces  thoroughly  with  a  syringe  and  warm 
water,  so  as  to  remove  finer  particles  or  chemically  irritant  liquids.    Atro- 
pinized  castor-oil  should  then  be  applied  to  the  conjunctiva,  and  evaporating 
lotion  or  other  suitable  dressing  to  the  closed  lids.     Sometimes  the  cornea  i^ 
destroyed  or  disorganised,  and  rendered  opaque,  and  vision  is  wholly  lost ;  but 
in  many  cases  the  upper  half  of  the  cornea  has  been  sheltered  by  the  uppt* r 
lid,  and  has  escaped  either  entirely  or  without  serious  injury.     Very  often, 
however,  the  lower  portion  of  the  cornea  is  denuded  of  epithelium,  and  tlie 
lower  portion  of  the  conjunctiva,  both  ocular  and  palpebral,  is  extensively 
destroyed  ;  and  when  this  is  the  case  the  opposed  raw  surfaces  unite  dnriu^' 
the  healing  process,   and  produce  that  adhesion  of  the  lid  to  the  eyeUll 
Svmble-       which  is  called  symblepharon.     This  state  is  not  only  exceedingly  distressing' 
pharoo.        ixoxo.  its  interference  with  the  movements  of  the  eye,  but  it  also  feeds  i)h» 
corneal  cicatrix  by  the  conjunctival  vessels,  and  renders  it  flesliy  and  opaque. 
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Symblepharon  was  practically  incurable  until  Mr.  Teale  of  Leeds  devised  a 
very  ingenious  operation  for  its  relief.  After  separating  the  united  surfiEuses 
by  dissection,  he  brings  down  a  bridge,  or  two  flaps,  of  conjunctiva  from 
above  the  cornea,  and  transplants  them  to  fill  the  gap  below  it.  In  this  way 
raw  surfiEtces  are  no  longer  in  contact,  and  it  is  found  that  very  extensive 
union  may  thus  be  treated  with  entire  success  ;  and,  generally  speaking,  with 
excellent  eventual  results  as  regards  vision.  It  would  probably  be  advisable 
to  apply  M.  Reverdin*s  method  of  grafting  to  the  prevention  of  symblepharon, 
by  placing  grtkfts  of  conjunctiva  below  the  cornea  before  the  original  union 
had  taken  place,  and  as  soon  as  the  raw  surfiEUse  was  granulating. 

The  affections  of  the  external  ocular  muscles  require  the  careful  consider-  Afibctiom 
ation  of  the  surgeon.     It  is  the  function  of  these  muscles,  in  their  healthy  ^^^^J^ 
condition,  to  keep  the  two  eyes  constantly  directed  to  the  same  object,  or  the  ocular 
same  point  of  an  object,  so  that  the  images  formed  by  the  refracting  media  '"^^'^^^ 
may  fisdlupon  corresponding  points  of  the  two  retinae,  and  may  be  combined  so 
as  to  produce  a  single  effect  upon  the  consciousness,  and  to  i^ord  the  benefits 
of  binocular  or  stereoscopic  vision.    When  the  muscles  generally  are  out  of 
harmony,  or  when  any  one  of  them,  or  any  pair  of  them,  are  suffering  from 
paralysis,  from  spasm,  or  from  excessive  tonic  contraction,  the  two  images  no 
longer  fall  on  corresponding  points  of  the  two  retine,  and  diplopia  or  double  Doable 
vision  is  produced.     If  one  eye  is  normally  and  the  other  abnormally  directed,  ^^^^ 
the  image  seen  by  the  former  is  described  as  the  true,  that  seen  by  the  latter 
as  the  false  image  ;  and  diplopia  is  further  described  as  *  homonymous  ' — 
when  the  right-hand  image  belongs  to  the  right  eye,  and  the  left-hand  image 
to  the  left ;  or  as  '  crossed,'  when  these  conditions  are  reversed.     Homony- 
mous diplopia  is  produced  by  convergent  deviation,   crossed  diplopia  by 
divergent  deviation ;  the  apparent  position  of  the  false  image,  in  every  case, 
being  in  the  opposite  direction  to  that  of  the  actual  deviation  of  the  centre 
of  the  cornea.    In  order  to  determine  with  certainty  the  eye  to  which  each 

image  belongs,  we  give  the  patient 

a  lamp  or  candle  flame,  eight  or 

ten  feet  distant,  as  an  object  of 

vision,  and  place  a  sHp  of  red  glass 

before  one  of  his  eyes.     The  image 

of  that  eye  will  appear  to  be  of  a 

red  colour,  and  its  position  with 

regard  to  that  of  the  other  can  be 

immediately  identified.   The  reason 

of  the  apparent  deviation  of  the 

image  will  perhaps  be  rendered  more 

intelligible  by  I^'ig.  846,  in  which  a 

represents  a  right   eye,  naturally 

directed  in  order  to   look    at  an 

object,  B,  placed  in  front  of  it,  and  recei\'ing  the  rays  of  light  from  b  on 

the  yellow  spot,  just  external  to  the  optic  nerve.    There  is  also  another 

object,  lying  far  to  the  right,  at  c,  and  the  rays  from  this  object  fall  upon 

tbe  retina  on  the  inner  side  of  the  optic  nerve.     At  a'  we  have  the  same 

^ye,  no  longer  directed  forwards,  but  twisted  inwards,  as  if  by  spasm  of 

^e  internal  rectus  muscle.     As  the  eye  rotates  about  a  centre,  the  outward 

excursion  of  the  posterior  hemisphere  is  equal  to  the  inward  excursion  of 

^0  anterior  hemisphere,  with  the  result  that  the  rays  of  light  from  an  object 
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in  the  position  b'  are  no  longer  received  upon  the  yellow  spot,  but  upon 
a  point  of  the  retina  on  the  inner  side  of  the  optic  nerve,  which  in  the 
natural  state  receives  rays  from  the  far  right  only.  Hence  the  conscious- 
ness misinterprets  the  impression  which  it  receives,  and  refers  the  ray  coming 
from  b'  to  an  object  situated  at  c' ;  or,  as  it  is  said,  projects  the  image  in 
that  direction.  The  same  principle  appUes  to  every  deviation  of  the  cornea, 
whether  it  be  vertical,  horizontal,  or  in  some  intermediate  direction.  The 
intensity  of  the  false  image  will  be  greater  the  nearer  it  falls  to  the  yellow 
spot,  and  the  smaller,  consequently,  is  its  apparent  departure  from  its  proper 
position.  A  very  slight  deviation  of  one  eye,  so  slight  as  to  be  scarcely 
perceptible,  may  leave  the  patient  constantly  in  doubt  between  the  false 
image  and  the  true — unable  to  distinguish  them  apart  with  certainty  or  to 
direct  his  steps  with  confidence — and  suffering,  often  severely,  from  vertigo ; 
while  a  large  deviation  suffers  the  false  image  to  fiedl  upon  a  peripheral  part 
of  the  retina,  where  it  is  neglected  by  the  consciousness,  so  that  the  patient, 
although  he  suffers  little  manifest  inconvenience,  is  practically  rendered 
one-eyed. 
Squint  The  most  conspicuous  form  of  loss  of  harmony  between  the  ocular 

muscles  is  that  which  is  seen  in  common  convergent  strabismus,  or  squint. 
This  affection  commences  in  early  childhood,  usually  between  two  and  six 
years  of  age.  At  first,  when  the  child  is  looking  intently  at  any  near  object, 
the  two  eyes  are  seen  to  be  equally  convergent,  but  directed  to  a  point  still 
nearer  than  the  object ;  and,  after  a  while,  the  eyes  become  slightly  and 
equally  convergent  when  they  are  at  rest ;  that  is  to  say,  when  they  are  not 
directed  to  an  object  at  all.  The  next  step  is  that  the  eyes,  when  lookiug 
at  a  near  object,  are  no  longer  equally  convergent :  one  being  directed  to  the 
object,  the  other  deviating  inwards ;  and  after  a  time  this  relative  position 
becomes  habitual,  with  the  difference  that  the  squint  may  be  fixed — ^the  right 
eye  always  looking  forwards,  and  the  left  inwards,  or  vice  versd,  or  alternat- 
ing, sometimes  one  eye  deviating  and  sometimes  the  other.  It  is  convenient 
to  distinguish  the  eye  which  is  directed  forwards  as  the  working  eye,  and 
that  which  deviates  as  the  squinting  eye. 
Its  pttho-  The  pathology  of  squint  is  very  simple.     The  children  in  whom  it  occurs 

Jogy-  are,  as  a  rule,  hypermetropic,  or  flat-eyed ;  that  is  to  say,  their  retins  are 

situated  within  the  focal  length  of  their  crystalline  lenses.  In  order  to 
obtain  clear  vision,  even  of  distant  objects,  they  are  compelled  to  neutrahze 
their  defect  by  rendering  their  crystalline  lenses  more  convex  :  a  change  which 
is  only  required  by  normal  eyes  when  they  are  directed  to  near  objects,  and 
which  also  requires  convergence  of  the  optic  axes.  The  ciliary  muscles,  or 
muscles  of  accommodation,  which  render  the  lenses  more  convex,  derive  their 
nerves  from  the  same  source  as  the  internal  recti  muscles,  wliich  govern 
convergence ;  and  the  two  functions  are  intimately  connected  together  through 
the  nervous  centres.  The  flatness  of  the  eyeball,  a  mere  accidental  malfor- 
mation of  an  external  organ,  does  not  interfere  with  this  intimate  nervous 
connection ;  and  hence  the  constant  action  of  the  muscles  of  accommodation, 
in  a  hypermetropic  child,  hivolves  an  equally  constant  action  of  the  mu^le^ 
of  convergence,  which  become  abnormally  strong  and  habitually  overpower 
their  antagonists,  so  that  the  resting  position  of  the  eyes,  or  their  poeition 
during  sleep,  is  one  of  equal  convergence  instead  of  approximate  parallehsm. 
At  the  age  when  tlie  child  begins  to  look  attentively  at  near  objects  lie 
requires  a  still  greater  effort  of  accommodation  in  order  to  see  them  clearly, 
and  in  making  this  effort  he  makes  a  corresponding  effort  of  convergence, 
vnth  tlie  result  that,  as  his  eyes  start  from  a  position  of  acquired  convergi>nce 
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Fig.  S47.    DUgxam  to  «liicid*t6  the  mechanism  of 

squint. 


instead  of  from  one  of  parallelism,  their  convergence  becomes  greater  than 
is  necessary,  and  they  are  both  directed  to  a  point  nearer  than  the  object, 

80  that  double  vision  is  produced. 
In  order  to  see  clearly,  and  to  avoid 
the  double  images,  the  child  ren- 
ders one  eye  more  divergent,  so 
that  it  may  be  directed  to  the  ob- 
ject ;  and,  as  the  two  axes  have 
become  combined  in  a  relation  of 
convergence,  instead  of  in  their 
original  relation  of  parallelism,  it 
follows  that,  when  one  of  them 
turns  outward  to  fix  the  object,  the 
other  turns  inward  in  a  greater 
degree  than  before.  In  Fig.  847  a 
and  B  represent  a  pair  of  hyperme- 
tropic eyes,  which,  by  the  constant 
action  of  their  internal  recti,  have 
departed  from  their  original  state  of  paralleUsm  when  at  rest,  and  are  actually 
combined  in  a  state  of  convergence,  their  axes,  a  c,  b  c,  subtending  equal 
angles  with  the  imaginary  line  d  c,  drawn  from  the  root  of  the  nose  into 
space.  If  the  attention  is  directed  to  an  object  at  e,  a  nerve-stimulus  is 
apphed  which  would  have  brought  the  optic  axes  from  paralleUsm  to  the 
positions  a  e,  b  e,  but  which,  as  they  start  from  a  state  of  convergence,  actu- 
ally brings  them  to  the  positions  a  f,  n  f.  The  child  then  receives  two 
images,  neither  of  them  on  the  yellow  spot,  and  neither  of  them  in  the 
highest  degree  distinct.  He  is  imable,  by  the  action  of  both  external  recti, 
(0  overpower  the  stronger  internal  recti,  and  to  direct  both  his  eyes  to  the 
proper  point  without  at  the  same  time  relaxing  his  accommodation,  which 
be  is  bound  to  maintain.  But  he  is  able,  by  the  action  of  one  external  and 
the  other  internal  rectus,  to  turn  both  eyes  together,  as  if  they  were  structu- 
f&Uy  united.  If  he  fixes  the  eye  a  upon  the  point  £,  the  eye  b  moves  to- 
gether with  A,  turning  inwards  as  a  turns  outwards,  and  directing  its  axis 
ftlongthe  course  b  o.  If  he  fixes  the  eye  b  upon  the  point  e,  the  eye  a  moves 
together  with  b,  turning  inwards  as  b  turns  outwards,  and  directing  its  axis 
&Iong  the  course  a  o.  It  follows  that  one  eye  looks  at  the  point  £,  and  sees 
it  clearly,  while  the  other  looks  at  the  point  a,  or  towards  the  nose,  and 
squints.  It  receives  a  false  image  of  the  point  £,  but  upon  so  peripheral  . 
ft  portion  of  its  retina  that  the  double  vision  produces  no  inconvenience,  and 
IB  neglected  by  the  attention  until  it  ceases  to  be  an  object  of  consciousness. 
V  the  acuteness  of  vision  and  the  degree  of  flatness  are  alike  in  both  eyes, 
And  the  external  recti  are  of  equal  strength,  it  is  a  matter  of  accident  which 
®ye  wiU  be  directed  to  the  object  and  which  towards  the  nose,  and  the  squint 
^  be  alternating.  But  such  equahty  of  sight  and  of  muscular  power  is 
not  common,  and  the  majority  of  children  can  direct  one  eye  more  readily 
than  the  other,  or  can  see  with  it  more  clearly.  When  this  is  the  case  the 
employment  of  the  best  eye  becomes  instinctive — it  is  always  directed  to 
toe  object,  and  the  squint  becomes  fixed.     Under  such  circumstances  the 

vision  of  the  squinting  eye  often  undergoes  steadily  progressive  deteriora- 
tion. 

^  a  case  of  fixed  squint,  after  a  certain  time,  it  is  conceivable  that  the  Secondary 
mlernal  rectus  of  the  squinting  eye  might  undergo  shortening,  or  that  its  ^J"""* 
external  rectus  might  become  atrophied,  so  that  the  faulty  position  would  be 
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rendered  permanent.  Practically,  this  seldom  ooonrs,  and  it  is  probable  that 
the  two  eyes  retam  to  equal  convergence  daring  sleep^  as  they  mostly  do 
under  the  influence  of  an  anaesthetic.  In  nearly  all  cases,  if  the  working 
eye  is  closed  or  covered,  the  squinting  eye  can  be  made  to  fix  an  object 
correctly,  just  as  if  the  squint  were  still  alternating,  and  with  the  result  that 
the  working  eye  will  deviate  inwards,  behind  its  covering,  to  the  same  extent 
that  the  squinting  eye  deviated  before.  The  deviation  of  the  working  eye 
is  called  the  secondary  squint,  and  it  is  observed  by  screening  the  object 
from  this  eye  by  the  hand,  or  some  other  opaque  substance,  over  which  the 
surgeon  may  look  to  observe  the  relative  positions  of  the  two. 

When  the  secondary  deviation  of  the  working  eye  is  equal  to  the  ordinary 
deviation  of  the  squinting  eye  we  have  proof  that  the  squint  is  not  caused 
by  abnormal  muscular  weakness.     A  fixed  convergent  squint  of  the  ri^bt 
eye  may  be  produced  by  paralysis  of  its  external  rectus  muscle,  so  that  the 
internal  rectus  has  no  antagonist,  and  rolls  the  cornea  inwards.     If  the 
paralysis  is  complete,  the  squinting  eye  will  make  no  effort  to  fix  the  object 
when  the  working  eye  is  covered,  because  the  former  has  no  power  of  ab- 
duction or  outward  rotation  at  all.     If  the  external  rectus  is  only  weakened 
the  squinting  eye  will,  indeed,  turn  outwards  when  the  working  eye  is  covered, 
but  with  an  effort  more  or  less  feeble,  and  the  working  eye  will  deviate  in- 
wards in  a  still  greater  degree.    The  reason  is  that  the  central  nerve-ganglia 
of  the  external  rectus  of  one  eye  and  of  the  internal  rectus  of  the  other  are 
in  intimate  relation,  for  the  purpose  of  turning  both  eyes  right  or  left  bv  a 
consentaneous  movement ;   and  hence,  in  the  case  supposed,  the   external 
muscle  of  the  squinting  eye  and  the  internal  muscle  of  the  working  eye 
would  receive  equal  motor  impulses  at  the  same  moment.     The  weakened 
muscle  of  the  squinting  eye  would  respond  feebly,  the  healthy  muacle  of  the 
working  eye  would  respond  naturally ;  and  the  eye  which  was  moved  by  the 
latter  would  make  a  larger  excursion  than  that  which  was  moved  by  the 
former.     Hence  it  is  only  when  the  secondary  deviation  of  the  working  eye 
is  equal  to  the  primary  deviation  of  the  squinting  eye  that  we  have  to  deal 
with  uncomplicated  strabismus ;  and  whenever  the  squinting  eye  has  lost  its 
power  of  fixation,  or  when  its  movement  for  that  purpose  is  attended  bj  a 
still  larger  movement  of  its  covered  fellow,  the  squint  is  either  caused  or 
complicated  by  paralysis,  in  the  former  case  complete,  in  the  latter  incom- 
plete, of  the  physiological  antagonist  of  the  muscle  by  which  the  deviation 
is  produced. 
Treatment.         The  effort  of  acconunodation  on  which   squint  is  primarily  dependent 
could  be  theoretically  rendered  unnecessary  by  convex  spectacles,     Bat  the 
effect  upon  the  convergence  muscles  is  usually  produced  at  so  early  an  ^ 
that  spectacles  could  not  be  worn  in  time  to  be  useful.     When  squint  i» 
fairly  established,  spectacles,  although  they  may  diminish,  will  £ail  to  cnre 
it ;  and  a  variety  of  ingenious  endeavours  to  restore  parallelism  of  the  eyes 
by  stereoscopic  exercises,  exercises  with  prisms,  and  other  like  contrivances, 
have  not  been  attended  with  such  a  measure  of  success  as  to  encourage  their 
adoption  in  any  but  exceptional  instances.     When  the  sight  of  both  eyes  i^ 
good,  and  the  squint  is  uncomphcated  by  paralysis,  it  is  always  curable,  not 
only  coarsely,  and  so  as  to  correct  a  manifest  deformity,  but  perfectly,  so  ba 
to  restore  harmony  of  position  and  movement  under  all  circumstances,  by  ft 
well-planned  and  skilfully-performed  operation  or  operations.     As  long  ^ 
the  squint  is  alternating  the  operation  may  be  postponed  without  injtin  i 
but  as  soon  as  the  squint  is  fixed  it  should  be  performed  without  delBJ  i^ 
order  to  prevent  impairment  of  the  vision  of  the  squinting  eye.    In  ^^^ 
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young  children,  under  such  circumstances,  it  is  often  best  to  be  content  with 
a  somewhat  coarse  correction,  and  to  leave  the  final  operation  to  a  later 
period.  The  surgeon  may  always  say  that  the  result  is  absolutely  under 
his  control,  but  that  in  order  to  obtain  perfection  he  must  be  permitted  to 
operate  twice,  or  even  thrice  if  necessary. 

The  immediate  object  of  each  squint  operation  is  to  separate  the  tendon  Objects  of 
of  the  internal  rectus  muscle  from  the  sclerotic,  with  the  least  possible  dis-  tion?^'*^ 
turbance  of  surrounding  parts,  so  that  the  muscle  may  form  a  new  attach- 
ment posterior  to  its  original  one,  and  may  produce  by  the  same  effort  of 
contraction  a  smaller  degree  of  convergence  than  previously.  The  final 
object  of  all  the  operations  which  may  be  necessary  is  to  place  the  optic  axes 
in  a  position  of  approximate  parallelism,  with  only  the  normal  slight  inclina- 
tion to  convergence  when  the  eyes  are  at  rest,  and  to  do  this  without  any 
impairment  of  the  power  of  volitional  convergence,  which  should  be  left 
available  for  directing  both  eyes  equally  to  any  near  object,  and  for  main- 
taining this  direction  as  long  as  it  may  be  required. 

Considering  that  squint  is  always  a  binocular  affection  it  is  obvious  that 
a  perfect  result  can  seldom  be  expected  from  an  operation  on  one  eye  only. 
If  the  degree  of  deviation  is  not  large,  such  an  operation  may  produce  paral- 
leUsm  when  the  eyes  are  at  rest,  and  may  correct  a  conspicuous  deformity, 
but  it  can  only  do  so  at  the  cost  of  producing  a  permanent  difference  of  con- 
vergence-power between  the  two,  so  that  a  common  motor  impulse  would 

affect  them  differently,  and  the  eye 
operated  upon  would  lag  behind  the 
other  during  every  effort  to  direct 
both  to  some  near  point.  Fig.  848 
represents  a  pair  of  eyes,  a,  b,  in 
the  ordinary  position  of  fixed  squint. 
At  rest — ^that  is,  during  sleep— they 
would  be  equally  convergent,  but 
the  working  eye,  a,  is  habitually 
directed  forward,  for  visual  pur- 
poses, along  the  line  a  A^  and  the 
whole  convergence  is  manifested  by 
Fia.  348.  Diagnun  to  iUnstnte  the  operation  for      the  Squinting  eye  B,  which  is  habi- 

•tnbismus.  tually  directed  inwards  along  the 

line  B  B^  these  two  lines  forming  always  an  angle  of  the  same  magnitude. 
The  internal  recti  muscles  of  the  two  eyes  are  inserted  into  the  sclerotic 
at  the  points  c  c'.  Let  it  be  supposed  that  an  operation  upon  the  eye  b, 
which  put  back  its  internal  rectus  to  a  new  attachment  at  d,  would  overcome 
the  habitual  convergence,  and  would  allow  the  line  of  direction  b  b'  to  become 
Parallel  to  the  line  of  direction  a  a'.  When  the  eyes  were  directed  forwards 
the  squint  would  be  cured,  but  the  internal  rectus  of  the  eye  a  would  be  left 
in  a  position  of  advantage,  with  its  strength  undiminislied,  while  the  internal 
i^ns  of  the  eye  b  would  be  weakened  by  being  placed  in  a  position  of  great 
disadvantage.  When  any  attempt  was  made  to  fix  both  eyes  on  a  near  object 
Sesame  central  motor  impulse  would  produce  different  results  upon  the  two, 
uid  the  eye  b  would  either  lag  behind  the  other  and  appear  to  squint  diver- 
gently in  relation  to  it,  or  its  muscle  would  become  tired  and  strained  by 
heing  called  upon  for  a  greater  exertion  than  its  fellow.  The  proper  opera- 
tion is  to  divide  the  correction  equally  between  the  two  eyes  by  putting 
^k  the  two  muscles  to  the  points  of  attachment  b  b'.  By  this  we  not  only 
obtain  parallelism  when  the  eyes  are  at  rest,  but  leave  them  with  equal  and 
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sofEcient  coQTeigence-power,  and  replace  them  in  that  natural  condition 
from  which  they  had  been  caosed  to  deviate  by  the  acquired  hypertrophy 
of  their  internal  recti  muscles. 

The  magnitude  of  a  squint  is  commonly  expressed  by  the  distance  be- 
tween two  vertical  lines,  one  of  which  bisects  the  palpebral  opening  of  the 
squinting  eye,  while  the  other  bisects  the  pupil  of 
the  same  eye  when  the  working  eye  is  directed 
forwards,  as  shown  at  a  and  b  in  the  figure.  It 
is  obvious,  as  tenotomy  of  the  internal  rectus 
cannot  be  made  to  produce  less  than  a  certain 
minimum  of  effect,  that  a  squint  may  be  so  small  as 
ouly  to  admit  of  a  single  operation,  which  should 
then  be  performed  upon  the  squinting  eye ;  and  it 
is  also  obvious  that  a  squint  may  be  so  large  that 
no  single  cyperation  can  correct  it.  In  former 
times,  when  neither  the  etiology  nor  the  binocular 
character  of  the  affection  was  understood,  it  was  customary  in  such  cases  to 
p«>ribrm  the  second  operation  on  the  same  or  squinting  eye,  and  some  veir 
hideous  deformities  were  occasionally  thus  produced,  the  displaced  muscle 
ultimately  losing  all  power  over  the  globe,  and  permitting  its  inner  side  to 
project  LQ  an  unsightly  manner,  while  the  cornea  was  directed  outwards.  It 
is  now  understood  that  if  a  first  operation  upon  the  squinting  eye  produces 
ouly  partial  correction,  the  second  operation  must  be  performed  upon  the 
working  eye,  even  although  it  is  the  other  which  still  squints.  The  affection 
nauaiiis  a  binocular  one,  although  it  falls  upon  the  eye  which  has  the  least 
useful  vision,  and  parallelism  will  be  restored  by  operating  upon  the  other. 
When  a  squint  is  very  large  it  is  admissible  to  operate  upon  both  eyes  at 
once ;  but  when  it  is  only  of  moderate  dimensions  it  is  more  prudent  to  defer 
the  second  operation  for  two  or  three  months,  until  the  muscle  first 
vlivided  has  entirely  regained  its  power. 

For  the  performance  of  the  operation  the  patient  should  be  recumbent  upon 
a  narrow  couch  and  fiilly  etherised.  The  surgeon  stands  on  the  right  hand 
side  of  the  patient,  and,  having  separated  the  hds  by  a  speculum,  pinches  up 
with  forceps  a  vertical  fold  of  conjunctiva  and  subconjunctival  tissue  at  a 
point  where  the  imier  vertical  and  the  lower  horizontal  tangents  to  the 
cornea  would  intersect  each  other.  With  a  pair  of  fine  scissors,  pointed  and 
curved  on  the  flat,  he  divides  this  fold  to  its  base  immediately  below  the 
foiveps,  and  gives  an  additional  snip,  to  be  certain  that  he  has  cut  quite  down 
to  tlie  sclerotic,  making  a  horizontal  wound.  Betaining  his  hold  with  the 
forceps,  he  places  the  extremity  of  a  strabismus-hook  (Fig.  850)  on  the 
exposed  sclerotic,  runs  it  a  Uttle  down,  to  be  sure  of  getting  beneath 
the  tendon,  well  back,  to  be  sure  of  getting  behind  it,  and  then  upwards 
and  forwards  in  a  bold  curve,  the  extremity  of  the  hook  never  losing 
touch  of  the  surface  of  the  eyeball.  When  this  manoeuvre  is  properly  exe- 
cuted tlie  extremity  of  the  hook  shows  under  the  conjunctiva  above  the  upper 
margin  of  the  tendon,  and  the  curved  part  is  completely  concealed  from  view 
bv  the  body  of  the  tendon,  and  is  checked  by  it  from  advancing  to  the  comeal 
nmv^iu.  If  the  whole  of  the  hook  can  be  seen  through  the  conjunctiva,  or 
if  it  oun  be  pulled  up  to  the  comeal  margin,  it  is  not  under  the  tendon  at 
liUi  aiul  anotlier  sweep  must  be  made.  When  the  hook  is  rightly  placed  the 
oporutor  shifts  it  into  his  left  hand,  and  takes  the  scissors  in  his  right.  He 
Muikt'2»  steady  traction  with  the  hook  towards  the  outer  canthus,  holds  the 


SQUINT.  766 

scissors  very  slightly  open,  with  their  curve  corresponding  to  that  of  the  hook, 
introduces  them  into  the  wound,  and  passes  the  lower  blade  under  the  tendon 
in  contact  with  the  convexity  of  the  hook,  which  serves  as  a  director,  while 
the  point  of  the  upper  blade  is  insinuated  between  the  conjunctiva  and  the 
tendon,  just  making  its  own  track  through  the  subconjunctival  connective 
tissue.  When  the  scissor-blades  include  a  third  or  a  fourth  of  the  width  of 
tlie  tendon  they  may  be  closed,  then  opened  and  pushed  on  for  another  snip, 
and  so  on  until  the  whole  of  the  tendon  is  divided,  when  the  hook,  no  longer 
held  back  against  the  traction  of  the  operator,  will  at  once  break  through  the 
connective  tissue  and  advance  to  the  corneal  margin.  The  operation  is  then 
completed. 

In  a  general  way  the  wound  requires  no  treatment,  except  the  applica-  Sutnres. 
tion  of  cold  or  iced  water  to  the  lids  if  there  is  sufficient  tendency  to  bleeding 
#  to  threaten  a  disfiguring  ecchymosis  which  would  be  only 

r  slowly  absorbed.  In  the  case  of  a  second  operation,  if  there 
is  any  fear  that  too  great  an  efifect  has  been  produced,  the 
retraction  of  the  muscle  may  be  checked  by  the  insertion 
of  a  deep  suture  to  draw  it  forwards  towards  the  cornea.  If 
the  original  wound  was  a  little  large,  or  if  any  vertical  cut 
has  been  accidentally  made  in  the  conjunctiva,  a  fine  suture 
should  be  passed  through  this  membrane  only.  A  suture 
should  also  be  applied  if  the  cut  edge  of  the  tendon  is  ex- 
posed in  any  part  of  the  wound,  as  otherwise  a  fleshy  promi- 
nence is  apt  to  spring  up  in  such  a  place  and  to  be  a  source 
of  disfigurement.  If  such  a  prominence  should  form  it  may 
be  snipped  off  close  to  the  conjunctiva,  and  the  cut  surface 
may  be  touched  with  nitrate  of  silver,  after  which  all  trace 
of  the  swelling  will  disappear. 

When  strabismus  is  not  produced  in  the  ordinary  way,  Paralytic 
but  is  a  result  of  paralysis,  as  shown  by  the  secondary  squint  »*"'>>*™"*' 
being  larger  than  the  primary,  the  case  will  in  the  first 
instance  require  treatment  addressed  to  the  paralysis  itself. 

^^'bSS'aiS**?**'  ^^*  ^  *^^^  should  prove  ineffectual  a  perfect  cure  may  often 

be  produced  by  tenotomy  of  the  contracted  muscle,  followed 
by  daOy  localised  faradisation  of  its  weakened  antagonist.  The  electricity 
should  be  apphed  by  a  pair  of  very  fine  conductors  to  the  conjunctiva 
eovering  the  affected  muscle. 

Divergent  strabismus  is  comparatively  seldom  met  with,  although  it  Divergent 
sometimes  occurs  as  a  result  of  over-correction  of  the  convergent  form,  8tr*Wsmua. 
sometimes  as  the  result  of  the  mere  wandering  outwards  of  an  eye  which 
has  lost  vision,  and  occasionally  from  weakness  of  the  internal  recti  muscles. 
It  is  scarcely  ever  sufficient  to  perform  tenotomy  of  the  external  recti,  but 
in  most  cases  the  internal  recti  must  be  shortened  or  brought  forward  to  an 
attachment  nearer  to  the  cornea.  For  this  purpose  the  internal  rectus  of 
the  affected  eye  must  be  separated  from  its  attachments,  a  portion  of  its 
tendon  cut  off,  and  the  rest  brought  forward  by  two  sutures,  one  of  them 
taking  in  a  broad  piece  of  the  upper  portion  of  the  conjunctiva,  the  other  of 
the  lower.  The  muscle  should  be  exposed,  for  this  purpose,  by  a  horizontal 
incision  from  the  margin  of  the  cornea  to  the  caruncle,  but  no  conjunctiva 
should  be  taken  away.  Division  of  both  external  recti  will  generally  be 
necessary.  Such  operations  are  chiefly  performed  for  the  improvement  of 
appearance,  and  they  require  to  be  carefully  planned  and  skilfully  executed 
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sufficient  convergence-power,  and  replace  them  in  that  natural  condition 
from  which  they  had  been  caused  to  deviate  by  the  acquired  hypertrophy 
of  their  internal  recti  muscles. 
Magnitude  The  magnitude  of  a  squint  is  commonly  expressed  by  the  distance  be- 
sqiim  .  ^^ggjj  ^^Q  vertical  lines,  one  of  which  bisects  the  palpebral  opening  of  the 
squinting  eye,  while  the  other  bisects  the  pupil  of 
the  same  eye  when  the  working  eye  is  directed 
forwards,  as  shown  at  A  and  b  in  the  figure.  It 
is  obvious,  as  tenotomy  of  the  internal  rectus 
cannot  be  made  to  produce  less  than  a  certain 
minimum  of  effect,  that  a  squint  may  be  so  small  as 
only  to  admit  of  a  single  operation,  which  should 
then  be  performed  upon  the  squinting  eye ;  and  it 
is  also  obvious  that  a  squint  may  be  so  large  that  y,Q.  ub.  D\Mwnm  to  »how  the 
no  single  operation   can  correct  it.    In  former      methodof «tiin«tiii« the degr* 

times,  when  neither  the  etiology  nor  the  binocular 

character  of  the  affection  was  understood,  it  was  customary  in  such  cases  to 
perform  the  second  operation  on  the  same  or  squinting  eye,  and  some  veir 
hideous  deformities  were  occasionally  thus  produced,  the  displaced  muscle 
ultimately  losing  all  power  over  the  globe,  and  permitting  its  inner  side  to 
project  in  an  unsightly  manner,  while  the  cornea  was  directed  outwards.  It 
is  now  understood  that  if  a  first  operation  upon  the  squinting  eye  produces 
only  partial  correction,  the  second  operation  must  be  performed  upon  the 
working  eye,  even  although  it  is  the  other  which  still  squints.  The  affection 
remains  a  binocular  one,  although  it  falls  upon  the  eye  which  has  the  least 
useful  vision,  and  paralleUsm  will  be  restored  by  operating  upon  the  other. 
When  a  squint  is  very  large  it  is  admissible  to  operate  upon  both  eyes  at 
once ;  but  when  it  is  only  of  moderate  dimensions  it  is  more  prudent  to  defer 
the  second  operation  for  two  or  three  months,  until  the  muscle  first 
divided  has  entirely  regained  its  power. 
Details  of  For  the  performance  of  the  operation  the  patient  sliould  be  recumbent  upon 

operation.  ^  narrow  couch  and  fully  etherised.  The  surgeon  stands  on  the  right  hand 
side  of  the  patient,  and,  having  separated  the  lids  by  a  speculum,  pinches  up 
with  forceps  a  vertical  fold  of  conjunctiva  and  subconjunctival  tissue  at  a 
point  where  the  inner  vertical  and  the  lower  horizontal  tangents  to  the 
cornea  would  intersect  each  other.  With  a  pair  of  fine  scissors,  pointed  and 
curved  on  the  flat,  he  divides  this  fold  to  its  base  immediately  below  the 
forceps,  and  gives  an  additional  snip,  to  be  certain  that  he  has  cut  quite  down 
to  the  sclerotic,  making  a  horizontal  wound.  Betaining  his  hold  with  the 
forceps,  he  places  the  extremity  of  a  strabismus-hook  (Fig.  850)  on  the 
exposed  sclerotic,  runs  it  a  httle  down,  to  be  sure  of  getting  beneath 
the  tendon,  well  back,  to  be  sure  of  getting  behind  it,  and  then  upwards 
and  forwards  in  a  bold  curve,  the  extremity  of  the  hook  never  losing 
touch  of  the  surface  of  the  eyeball.  When  this  manoeuvre  is  properly  exe- 
cuted  the  extremity  of  the  hook  shows  under  tlie  conjunctiva  above  the  upper 
margin  of  the  tendon,  and  the  curved  part  is  completely  concealed  from  view 
by  the  body  of  the  tendon,  and  is  checked  by  it  from  advancing  to  the  corneal 
margin.  If  the  whole  of  the  hook  can  be  seen  through  the  conjunctivat  or 
if  it  can  be  pulled  up  to  the  corneal  margin,  it  is  not  under  tlie  tendon  at 
all,  and  another  sweep  must  be  made.  When  the  hook  is  rightly  placed  the 
operator  shifts  it  into  his  left  hand,  and  takes  the  scissors  in  his  right.  He 
makes  steady  traction  with  the  hook  towards  the  outer  canthus,  holds  tlio 
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scissors  very  slightly  open,  with  their  curve  corresponding  to  that  of  the  hook, 
introduces  them  into  the  wound,  and  passes  the  lower  blade  under  the  tendon 
in  contact  with  the  convexity  of  the  hook,  which  serves  as  a  director,  while 
the  point  of  the  upper  blade  is  insinuated  between  the  conjunctiva  and  the 
tendon,  just  making  its  own  track  through  the  subconjunctival  connective 
tissue.  When  the  scissor-blades  include  a  third  or  a  fourth  of  the  width  of 
the  tendon  they  may  be  closed,  then  opened  and  pushed  on  for  another  snip, 
and  so  on  until  the  whole  of  the  tendon  is  divided,  when  the  hook,  no  longer 
held  back  against  the  traction  of  the  operator,  will  at  once  break  through  the 
connective  tissue  and  advance  to  the  corneal  margin.  The  operation  is  then 
completed. 

In  a  general  way  the  woimd  requires  no  treatment,  except  the  applica-  Sutures. 
tion  of  cold  or  iced  water  to  the  lids  if  there  is  sufficient  tendency  to  bleeding 

to  threaten  a  disfiguring  ecchymosis  which  would  be  only 
slowly  absorbed.  In  the  case  of  a  second  operation,  if  there 
is  any  fear  that  too  great  an  effect  has  been  produced,  the 
retraction  of  the  muscle  may  be  checked  by  the  insertion 
of  a  deep  suture  to  draw  it  forwards  towards  the  cornea.  If 
the  original  wound  was  a  little  large,  or  if  any  vertical  cut 
has  been  accidentally  made  in  the  conjunctiva,  a  fine  suture 
should  be  passed  through  this  membrane  only.  A  suture 
should  also  be  applied  if  the  cut  edge  of  the  tendon  is  ex- 
posed in  any  part  of  the  wound,  as  otherwise  a  fleshy  promi- 
nence is  apt  to  spring  up  in  such  a  place  and  to  be  a  source 
of  disfigurement.  If  such  a  prominence  should  form  it  may 
be  snipped  off  close  to  the  conjimctiva,  and  the  cut  surface 
may  be  touched  with  nitrate  of  silver,  after  which  all  trace 
of  the  swelling  will  disappear. 

When  strabismus  is  not  produced  in  the  ordinary  way,  PBralytic 
but  is  a  result  of  paralysis,  as  shown  by  the  secondary  squint  •^"'>"™"*' 
being  larger  than  the  primary,  the  case  will  in  the  first 
instance  require  treatment  addressed  to  the  paralysis  itself. 

'^'^bto'a^TOk "*"  ^^*  ^  *^^^  should  prove  ineffectual  a  perfect  cure  may  often 

be  produced  by  tenotomy  of  the  contracted  muscle,  followed 
by  daily  localised  faradisation  of  its  weakened  antagonist.  The  electricity 
should  be  applied  by  a  pair  of  very  fine  conductors  to  the  conjunctiva 
covering  the  affected  muscle. 

Divergent  strabismus  is  comparatively  seldom  met  with,  although  it  Divergent 

sometimes  occurs  as  a  result  of  over-correction  of  the  convergent  form,  8^*>"niw« 

sometimes  as  the  result  of  the  mere  wandering  outwards  of  an  eye  which 

has  lost  vision,  and  occasionally  from  weakness  of  the  internal  recti  muscles. 

It  is  scarcely  ever  sufficient  to  perform  tenotomy  of  the  external  recti,  but 

in  most  cases  the  internal  recti  must  be  shortened  or  brought  forward  to  an 

attachment  nearer  to  the  cornea.    For  this  purpose  the  internal  rectus  of 

the  affected  eye  must  be  separated  from  its  attachments,  a  portion  of  its 

tendon  cut  off,  and  the  rest  brought  forward  by  two  sutures,  one  of  them 

taking  in  a  broad  piece  of  the  upper  portion  of  the  conjunctiva,  the  other  of 

ihe  lower.     The  muscle  should  be  exposed,  for  this  purpose,  by  a  horizontal 

incision  from  the  margin  of  the  cornea  to  the  caruncle,  but  no  conjunctiva 

should  be  taken  away.    Division  of  both  external  recti  will  generally  be 

necessary.     Such  operations  are  chiefly  performed  for  the  improvement  of 

appearance,  and  they  require  to  be  carefully  planned  and  skilfully  executed 
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in  order  that  they  may  not  do  harm  rather  than  good.  It  is  better  tliat  they 
should  not  be  undertaken  by  any  surgeon  who  has  not  had  opportnnities 
of  gaining  experience  of  the  general  effect  of  displacements  of  the  ocular 
muscles,  as  it  is  very  easy  to  do  either  too  little  or  too  much.  In  the  former 
case  the  patient  will  be  unconscious  of  benefit,  in  the  latter  he  will  often  have 
much  reason  to  complain. 

In  cases  of  recent  paralysis,  or  weakening  of  one  or  more  of  the  ocular 
muscles,  double  vision  is  always  a  prominent  and  often  a  distressing  symptom  ; 
although  the  degree  of  deviation  of  the  eye  may  be  extremely  slight.  Wlien 
paralysis  attacks  the  third  nerve,  which  supplies  the  levator  palpehne,  the 
sphincter  of  the  pupil  and  the  muscle  of  accommodation,  and  all  the  external 
muscles  of  the  eye,  except  the  external  rectus  and  the  superior  obliqae,  the 
effect  produced  is  very  remarkable.  The  upper  lid  falls  completely*  and 
cannot  be  raised  by  any  effort  of  the  will.  When  it  is  raised  by  the  surgeon 
it  shows  the  pupil  dilated,  the  eye  somewhat  abducted,  but  capable  of  bein^ 
carried  further  outward  by  an  effort,  and  immovable  in  other  directions. 
When  paralysis  attacks  the  sixth  nerve,  only  the  external  rectus  muscle  is 
affected ;  the  eye  is  adducted,  and  there  is  double  vision  of  all  objects  towards 
its  temporal  side,  but  not  of  objects  situated  on  its  nasal  side.  In  some  cases 
the  third  nerve  is  only  partially  affected,  the  muscles  supplied  by  certain 
twigs  entirely  escaping ;  and  in  all  cases  the  position  of  the  eye  and  of  the 
false  image  are  not  the  direct  results  of  the  paralysis,  but  the  final  results  of 
the  re-arrangement  of  a  group  of  forces  from  which  certain  members  have 
been  taken  away,  so  that  the  balance  of  the  whole  group  is  disturbed. 

When  the  amount  of  deviation  of  the  affected  eye  is  very  small,  it  is  not 
always  easy  to  determine  which  of  the  two  is  at  fault ;  but  the  most  simple 
test  for  this  purpose  is  to  desire  the  patient  to  look  fixedly  at  an  object,  and 
then  to  conceal  it,  first  from  one  eye  and  then  from  the  other,  by  the  interpo- 
sition of  a  screen  over  which  the  movements  of  the  eye  may  be  watched. 
When  the  screen  conceals  the  object  from  the  unaffected  eye  the  deviating 
eye  will  instantly  move  to  h\  it ;  but  when  the  screen  is  placed  over  tlie 
deviating  eve  the  other  remains  motionless.  Again,  if  the  patient  keeps  his 
head  still,  and  follows  with  his  eyes  any  object  which  is  moved  to  and  fro. 
up  and  down,  and  laterally,  the  observer  can  hardly  fail  to  detect  a  loss  of 
mobility  in  some  direction.  Lastly,  the  test  with  red  glass  already  mentioned 
will  determine  to  which  eye  each  image  belongs. 

Paralysis  of  a  single  cranial  nerve,  producing  paralysis  of  one  or  more 
of  the  muscles  of  the  eye,  may  be  due  to  various  kinds  of  lesion,  but  in 
probably  half  the  cases  in  which  it  occurs  it  is  due  to  the  cropping  np  of 
some  late  form  of  syphilis;  either  to  gummatous  tumour  in  the  nervous 
centres  or  to  pressure  on  a  nerve-trunk  from  periosteal  deposit.    The  mere 
fact  of  paralysis  of  the  sixth  nerve,  or  of  the  fourth,  throws  no  lifi^t  upon 
its  cause ;  but  paralysis  of  all  the  branches  of  the  third  is  presumably  due 
to  some  cause  of  pressure  acting  upon  the  common  trunk  in  which  they 
are  combined  prior  to  distribution,  while  paralysis  of  single  branches  is  pre- 
sumably  due  to  some  cause  acting  upon  one  or  more  of  the  scattered  gangli* 
of  origin.     On  the  same  principle,  if  two  or  more  of  the  nerves  entering  the 
orbit  are  affected,  there  is  at  once  reason  to  suspect  pressure  from  periostitis 
at  the  sphenoidal  fissure,  where  the  trunks  are  contiguous  to  one  another. 
Besides  gumma  and  periostitis,  paralysis  of  one  or  more  of  the  orbital 
nerves  may  be  produced  by  various  forms  of  disease  or  degeneration  of  titf 
nervous  centres,  and  also  by  ii^unes  of  the  head.    There  was  for  some  time 
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in  St.  George's  Hospital  a  girl  who  received  a  severe  blow  on  the  parietal 
region,  and  in  whom,  after  the  lapse  of  some  months  and  the  subsidence  of 
other  symptoms,  paralysis  of  the  superior  and  inferior  recti  on  the  injured 
side  remained,  although  the  other  muscles  suppUed  by  the  third  nerve  were 
unaffected. 

In  every  case  of  paralysis  of  an  ocular  muscle  the  surgeon  must  seek  any  Treatment 
guidance  as  to  the  cause  which  can  be  obtained  from  the  history  and  the  other 
symptoms  of  the  patient ;  and  must  especially  endeavour  to  satisfy  himself 
with  regard  to  the  presence  of  syphilis.     Unless  the  results  of  his  examina- 
tion point  definitely  to  some  other  mode  of  treatment  he  will  generally  do 
well  to  give  iodide  of  potassium,  and  to  give  it  in  doses  frequently  increased  Bv  iodide 
to  the  fullest  extent  which  can  be  borne ;  commencing  with  ten  grains  three  g|„^ 
times  a  day,  and  proceeding  to  double  or  treble  that  quantity.     In  all  cases 
of  disease  of  the  nervous*  centres  produced  by  late  forms  of  syphilis  the 
iodide  will  alleviate  the  existing  symptoms,  and  if  sufficiently  pushed  will 
remove  them  in  a  very  remarkable  manner ;  but  it  seems  to  have  no  influence 
in  preventing  the  recurrence  of  syphilitic  mischief  in  some  other  form  or  in 
some  other  organ.    Whenever,  therefore,  paralysis  of  a  cranial  nerve  has 
yielded  rapidly  to  the  iodide,  there  is  a  prima  facie  reason  for  a  course  of 
perchloride  of  mercury,  or  for  some  other  method  of  mercurial  treatment,  in  By  mer- 
tlie  hope  that  by  its  means  the  constitutional  taint  may  be  removed.    In  ^^^'   * 
some  cases,  when  the  nervous  affection  has  been  reheved,  the  muscular 
paralysis  remains,  because  the  muscle,  weakened  and  wasted  by  a  period  of 
inaction,  is  no  longer  able  to  strive  against  its  physiological  antagonist.   B^elec- 
Under  such  circumstances  benefit  may  be  derived  from  loc^ised  faradisation  ^oSmy. 
of  the  weak  muscle,  and,  if  this  should  not  prove  sufficient,  the  tendon  of 
the  contracted  muscle  may  be  divided. 

The  lacrymal  apparatus  is  often  the  seat  of  derangements  which  call  for  Diaeaaes 
the  interference  of  the  surgeon.     Most  of  these  derangements  are  attended  fferymai 
by  an  overflow  of  tears,  either  from  excess  of  secretion  or  from  some  impedi-  apparatna. 
ment  to  its  removal,  and  such  overflow  has  received  the  general  name  of     ^*^  ^^^ 
*  Epiphora,'  independently  of  the  causes  which  may  produce  it.     The  lacry- 
mal glands  may  become  hypertrophied  and  may  require  removal,  or  they 
may  be  removed  on  account  of  inveterate  obstruction  of  the  nasal  ducts. 
The  operation  is  easily  performed  through  an  incision  inmiediately  below  the 
outer  two-thirds  of  the  margin  of  the  orbit,  but  care  should  be  taken  to 
make  this  incision  sufficiently  long.     The  lacrymal  gland  often  has  appen- 
<laf;e8  at  some  little  distance  from  its  main  body,  and  any  one  of  these,  if 
left  behind,  will  continue  to  discharge  its  secretion  through  its  divided  duct 
into  the  surrounding  tissue,  producing  troublesome  swelling  which  may  end 
in  abscess.     The  lacrymal  puncta  are  sometimes  occluded,  and  may  be  seen 
)>y  a  magnifying-glass  as  little  prominences  with  no  central  apertures.    Or 
tlie  canaliculi  may  be  occluded  between  the  eye  and  the  lacrymal  sac,  a 
condition  which  can  only  be  discovered  by  the  passage  of  a  very  fine  probe, 
Baffidently  fine  to  pass  through  the  punctum  itself.    It  must  be  remembered 
that  the  punctum  constitutes  a  short  vertical  channel  placed  at  the  extremity 
of  the  horizontal  canaliculus,  which  joins  it  at  a  right  angle;  and  it  is 
necessary  in  any  attempt  to  pass  a  probe  to  remember  this  right  angle,  and 
^  convert  it  into  an  obtuse  one  by  drawing  the  eyelid,  generally  the  lower 
^d,  outwards,  and  fixing  it  by  finger-pressure  while  the  probe  gUdes  round 
the  Uttle  comer  and  straightens  out  the  channel.    Once  within  the  canali- 
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cuius,  the  probe  should  pass  on  without  encountering  resistance  until  it 
crosses  the  lacrymal  sac  and  is  arrested  by  bone.  If  the  canaliculus  is 
obstructed  the  resistance  may  be  felt  by  the  fingers,  and  the  eyelid  may  be 
seen  to  be  moved  by  the  probe.  Obstructions  of  the  puncta  or  the  canalicali 
are  scarcely  worth  treatment,  so  prone  are  they  to  reunite,  and  so  trifling  is 
the  inconvenience  which  they  occasion. 

Obstruction  of  the  nasal  duct  below  the  lacrymal  sac  is  a  much  more 
formidable  and  troublesome  affection.  It  may  commence  at  any  period  of 
life,  from  early  childhood  to  old  age,  and  is  generally  attri-  -^ 

buted  to  some  cause  with  which  it  has  no  intelligible  con- 
nection. The  first  symptoms  observed  are  that  tears  lodge 
and  overflow,  and  that  a  small  colourless  elastic  tumour 
appears  at  the  inner  comer  of  the  lower  eyelid.  This  tumour 
is  the  distended  lacrymal  sac,  which  becomes  filled  with  tears 
until  no  more  can  enter.  By  pressure  with  the  finger  it  can 
be  emptied,  and  its  contents,  which  consist  at  first  of  tears 
more  or  less  inspissated,  can  be  squeezed  back  into  the  con- 
junctival sac  through  the  puncta.  After  a  time  the  tear-bag 
becomes  irritated  by  distension,  and  its  lining  membrane 
secretes  a  quantity  of  mucus,  which  mingles  with  the  tears 
and  can  be  pressed  out  with  them.  Either  by  the  mere  con- 
tinuance of  the  irritation,  or  by  some  accidental  increase  of 
it,  a  state  of  actual  inflammation  is  produced,  and  the  secre- 
tion becomes  purulent.  The  swelling  of  the  lining  membrane 
closes  the  only  outlet,  and  the  result  is  an  abscess  which  dis- 
charges itself  upon  the  cheek  by  an  opening  which  is  pre- 
vented from  healing  by  the  continual  discharge  of  tears  through 
it,  and  whicli  becomes  a  lacrymal  fistula.  When  the  fistula 
is  established  the  irritation  often  subsides,  leaving  only  a 
minute  hole,  through  which  a  drop  of  clear  fluid  now  and 
again  exudes,  and  which  is  surrounded  by  a  more  or  less 
reddened,  encrusted,  or  unsightly  margin.  But  even  then  a 
small  matter  will  excite  fresh  mischief,  and  will  render  the 
secretion  of  the  sac  once  more  profuse  and  purulent. 

Excepting,  perhaps,  in  a  few  persons  of  more  than  or- 
dinary irritability,  the  train  of  evils  above  described  is  only 
produced  by  over-distension  of  the  tear-bag,   and  may  be 
prevented  by  keeping  it  emptied  by  pressure.     In  children 
it  is  never  desirable  to  operate  unless  abscess  is  imminent ; 
and  many  adults  live  in  perfect  comfort  by  the  simple  pre- 
caution of  squeezing  out  the  contents  of  the  little  tumour 
every  half-hour  or  so,  a  habit  which  soon  becomes  a  second 
nature.    If  this  habit  has  not  been  acquired  or  has  been 
broken  through,  and  if  the  lining  membrane  of  the  sao  is  fio.  miT^pi-t'* 
becoming  irritable,  as  shown  by  a  little  tenderness  on  pres*    ow»iicoi»*»i<'- 
sure,  by  the  character  of  the  secretion,  and  by  redness  or  swelling  of  Uie 
conjunctiva  near  the  puncta,  and  of  the  caruncle  and  plica  semilunaris, 
it  is  well  to  endeavour  to  cure  the  stricture  by  passing  through  it  a  full< 
sized  lacrymal  probe,  of  one  of  the  well-known  patterns,  but  preferably 
with  a  bulbous  extremity.     Such  a  probe  is  too  large  to  pass  through  the 
punctum  or  the  canaliculus,  and  they  must  be  slit  up  to  make  room  for  it. 
The  best  instrument  for  this  purpose  is  Weber's  canaliculus-knife  (Fig.  8ol '» 
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a  keen  narrow  blade  terminating  in  a  short,  smooth,  and  roimded  beak. 
I>rawing  the  lower  lid  outwards,  and  rendering  it  tense,  the  surgeon  passes 
the  beak  through  the  punctum,  carries  it  carefully  round  the  angle  into  the 
canaliculus  (with  the  cutting  edge  upwards),  and  pushes  it  horizontally 
onwards  until  its  beak  is  arrested  by  bone.  Still  keeping  the  lid  tense,  he 
raises  the  knife  to  a  vertical  position,  and  in  doing  so  lays  open  the  punctum 
and  the  canaliculus  quite  up  to  the  lacrymal  sac.  Along  the  groove  thus  By  prob- 
formed  he  introduces  a  probe  in  a  horizontal  direction  imtil  it  also  is  ^"^' 
Hrrested  by  bone,  and  then,  keeping  touch  of  this  bone  as  far  as  possible — 

that  is,  not  withdrawing  the  probe  in  the  least — he  raises  it 
into  a  vertical  position,  so  that  it  may  cross  the  supra- 
orbital notch,  and  that  its  extremity  may  with  a  little  care 
be  engaged  in  the  upper  orifice  of  the  nasal  duct.  The  probe  * 
is  then  pushed  down,  and  through  the  stricture  (which  may 
sometimes  offer  a  considerable,  though  elastic,  resistance), 
until  its  extremity  rests  upon  the  floor  of  the  nose,  when  it 
should  be  left  in  position  for  a  few  minutes  and  then  witli- 
drawn.  For  the  first  few  days  the  lips  of  the  incision  along 
the  canaliculus  must  be  separated  daily,  until  they  have  lost 
their  original  disposition  to  unite,  and  the  slit  is  rendered  a 
permanent  one.  After  an  interval  of  from  three  days  to  a 
week,  according  to  the  pain  suffered  and  the  degree  of  local 
irritation,  the  probe  may  be  passed  through  the  stricture 
again,  and  it  should  encounter  less  resistance  than  before. 
In  order  to  modify  the  chronically  inflamed  state  of  the 
mucous  membrane  of  the  sac,  an  astringent  lotion,  say  of 
five  grains  of  acetate  of  lead  to  an  ounce  of  water,  should  be 
dropped  into  the  inner  canthus  every  three  or  four  hours,  the 
sac  having  first  been  thoroughly  emptied  by  pressure,  and 
the  original  probe,  or  preferably  a  still  larger  one,  should  be 
passed  every  few  days  for  three  or  four  weeks.  It  may  then 
be  laid  aside,  and  only  the  lotion  continued,  with  the  result 
that,  in  favourable  cases,  the  stricture  will  remain  pervious, 
the  secretion  of  the  sac  will  return  to  its  normal  character 
and  quantity,  and  the  tears  will  be  carried  into  the  nose  by 
the  natural  channel. 

A  result  so  favourable  as  this  is  by  no  means  the  rule,  Reiapeing 
and  in  a  certain  proportion  of  instances  the  stricture  will  ^"^' 
again  become  impassable  and  the  old  troubles  will  be  re- 
newed.    The  surgeon  may  then  have  recourse  to  division  of 
the    stricture,   for  which   purpose  he   first  passes  a  probe 
through  it  as  before,  and  then,  withdrawing  the  probe,  re- 
irauef^mviiiing  places  it  by  Stilling's  knife  (Fig.  852),  which  is  introduced 
lAcrymai  ibtnu.     ^^  ^j^^  same  maimer,  and  which  is  made  to  divide  the  stric- 
ture radially,  from  the  centre  to  the  walls  of  the  nasal  duct,  in  three  or 
four  directions,  until  the  blade  is  quite  free  and  loose  in  the  duct,  and 
^lood  escapes  from  the   corresponding  nostril.      Nothing  more  need  be 
<lone,  and  a  complete  cure  ^ill  sometimes  follow.    Too  often,  however,  the 
stricture  again  contracts,  and  then  the  cases  CbiII  into  two  classes — those  in 
which  the  patient  can  keep  himself  tolerably  comfortable  by  frequently 
emptying  the  sac  and  by  the  use  of  an  astringent  lotion,  and  those  in  which 
^he  sac  is  often  inflamed  and  the  eye  constantly  irritable.    Many  attempts 
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have  been  made  to  core  cases  of  the  latter  class  by  repeated  probing,  by 
leaving  short  probes  in  the  duct,  by  the  use  of  probes  of  a  material  which 
expands  by  the  absorption  of  moisture,  when  introduced,  and  by  applying 
lotions  directly  to  the  duct  with  a  syringe.  I  have  not  seen  any  of  these 
methods  produce  results  at  all  equivalent  to  the  disadvantages  which  attend 
upon  them,  and  in  the  bad  cases  it  is  probably  the  best  practice,  either  to 
remove  the  lacrymal  gland  or  to  destroy  the  diseased  sac  with  caustic.  The 
former  operation  has  already  been  referred  to;  the  latter  is  performed  bj 
making  a  vertical  incision  through  the  cheek  into  the  sac,  so  as  to  open  iti> 
whole  length.  Bleeding  having  been  arrested,  and  all  secretion  removed,  the 
sac  may  be  filled  with  a  pellet  of  cotton-wool  charged  with  chloride  of  zinc 
paste,  and  the  whole  sac  will  in  due  time  be  thrown  off  as  a  slough.  Care 
•  must  be  taken  to  protect  the  cheek,  by  plaster  or  oil,  from  the  action  of  the 
caustic ;  and  it  will  often  happen,  during  cicatrisation,  that  the  tears  will 
maintain  for  themselves  a  passage  through  the  tissues  by  which  the  sac  is 
replaced.  After  extirpation  of  the  gland  the  conjunctiva  is  moistened  only 
by  its  own  secretion;  and  the  sac,  no  longer  irritated  by  tears,  return? 
gradually  to  a  healthy  condition. 

If  the  patient,  when  first  seen,  has  actual  abscess  of  the  lacrymal  sac,  an 
attempt  should  be  made  to  prevent  yielding  of  the  skin  by  opening  the 
abscess  through  the  canaliculus.  The  cavity  should  be  kept  empty  by  fre- 
quent gentle  pressure,  but  no  attempt  should  be  made  to  pass  a  probe  tlirou^h 
the  stricture  until  all  acute  irritation  has  subsided.  If  fistula  lacrymalis  has 
actually  been  formed  the  stricture  must  be  treated  in  the  manner  already 
described,  and,  if  it  can  be  treated  successfrdly,  the  fistulous  opening  will 
close  so  far  as  to  be  imperceptible. 

The  uses  of        It  still  remains  to  speak  of  the  uses  of  spectacles,  a  large  and  somewhat 
spectacles,    comphcated  subject,  which,  in  the  space  available  in  this  volume,  can  only  In? 
treated  in  the  most  superficial  manner.     It  may  be  laid  down  as  a  general 
principle  that  spectacles  are  required  in  almost  every  case  in  which  there  i:^ 
good  vision  under  some  circumstances  but  not  under  others — good  vision 
limited  by  some  conditions  of  space  or  of  time.     The  only  notable  exception 
is  m  cases  of  night-bhiidness,  which  depend  either  upon  pigmentary  retinitis 
or  upon  exhaustion  of  the  retina  by  exposure  to  excessive  illumination.    But. 
roughly  speaking,  if  vision  is  conditioned  by  space,  so  that  a  person  can  see 
clearly  only  within  a  certain  limit  of  distance,  or  only  beyond  a  certain  limit 
of  distance,  or  if  it  is  conditioned  by  time,  so  that  a  person  can  see  clearly 
for  a  certain  period  of  effort,  but  no  longer ;  or  if  it  is  conditioned  by  the 
shape  or  direction  of  objects,  as  when  horizontal  lines  are  seen  more  or  lesii 
plainly  than  vertical  ones,  in  all  such  instances  spectacles  will  alleviate  or 
remove  the  defect.     The  fact  that  there  is  good  vision  at  any  time,  or  undtr 
any  circumstances,  proves  that  the  retina  is  healthy  and  the  sensorium  recep- 
tive ;  so  that  the  defective  vision  under  other  circumstances  can  only  be  due 
to  some  imperfection  of  the  muscular  apparatus  of  vision  by  which  the  eyts 
are  adjusted  and  directed  to  the  object.     Moreover,  the  occurrence  of  pain, 
aching,  or  straining,  which  is  not  constant,  but  which  is  brought  on  only  by 
using  the  eyes,  and  is  reheved  by  resting  them,  may  generally  be  taken  to 
indicate  that  nothing  but  the  muscular  system  is  in  fault,  that  there  is  no 
organic  disease  or  serious  defect,  and  that  optical  assistance  is  all  that  is 

required. 

The  eye  of  natural  shape  and  proportion  is  said  to  be  'emmetropic/ 
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Eminetropia  signifies  that  the  eye,  when  in  a  state  of  absolute  rest,  sees  Emme- 
distant  objects  clearly.  Its  vision  is  bounded  by  no  far  point,  but  extends  *"*P»*« 
theoretically  to  infinity,  and  practically  takes  in  the  fixed  stars.  In  order 
that  such  an  eye  may  see  near  objects  clearly  the  convexity  of  its  crystalline 
lens  mast  be  increased;  and  the  nearer  the  object  approaches  the  greater 
the  convexity  must  become.  This  change  is  brought  about  by  the  action  of 
tlie  ciliary  muscle,  or  muscle  of  accommodation ;  and,  as  the  power  of  the 
muscle  is  limited,  the  extent  to  which  the  convexity  of  the  lens  can  be 
increased  is  also  limited,  and  clear  vision  is  limited  by  a  '  near  point,'  nearer 
than  which  objects  cannot  be  seen  distinctly.  The  state  of  the  eye  at  rest 
is  called  its  '  refraction ; '  the  power  of  altering  tlie  refraction  to  see  near 
objects  is  called  '  accommodation.' 

While  the  muscular  power  available  for  accommodation  is  always  about  Presby- 
the  same,  the  plasticity  or  elasticity  of  the  crystalline  lens  diminishes  from  ^^^^ 
chOdhood  onwards,  and  it  becomes  every  year  harder  after  the  age  of  about 
eleven.  Consequently,  after  that  age,  the  near  point  goes  farther  away  from 
the  eye  every  year,  as  the  power  to  mould  the  shape  of  the  lens  diminishes. 
A  chnd  of  eleven  might  read  small  print  at  four  or  five  inches,  but  the  same 
person  at  the  age  of  twenty  would  not  be  able  to  read  it  nearer  than  at  six 
or  seven  inches.  As  years  increase,  the  accommodation  diminishes  in  an 
bcreasing  ratio,  until,  at  forty-five  or  fifty  years  of  age,  the  near  point  is  so 
&r  away  that  a  book  or  newspaper  can  only  be  read  when  it  is  inconveniently 
remote,  so  that  the  eyes  hardly  receive  sufficient  hght  from  it.  This  state  is 
called  aged  sight,  or  presbyopia,  and  it  is  a  natural  and  physiological  con- 
dition, common  to  all  healthy  and  well-formed  eyes.  When  it  occurs  pre- 
maturely it  may  be  a  sign  of  premature  senile  decay ;  and  when  it  increases 
very  rapidly  it  may  be  premonitory  of  glaucoma.  But  at  the  average  time,  and 
in  the  average  degree,  it  is  simply  the  common  lot  of  humanity,  from  which 
only  people  who  were  originally  shortsighted  are  even  apparently  exempt. 

Presbyopia  is  in  its  essential  nature  incurable,  but  its  effects  are  entirely  GUases  for 
obviated  by  convex  spectacles,  which  produce  outside  the  eye  the  same  opti-  P^^^jopia 
cal  effect  which  the  wearer  is  no  longer  able  to  produce  by  an  internal  effort. 
Presbyopic  persons  should  wear  spectacles  as  soon  as  the  defect  makes  itself 
felt  and  should  not  be  tempted  by  spectacle-sellers  to  begin  with  insufficient 
power.  The  use  of  glasses  will  save  them  from  much  straining  and  effort  and 
▼ill  restore  them  to  juvenility  of  vision.  Comfort  in  use  is  the  best  test  of 
efficiency,  and  no  glasses  that  are  comfortable  in  use  will  ever  do  mischief. 

The  essential  condition  of  enunetropia  is  that  the  focal  length  of  the  Ametropia, 
crystalline  lens  should  be  equal  to  its  distance  from  the  retina  ;  or,  supposing 

the  lens  to  be  an  invariable  quantity,  that  the 
eyeball  should  be  of  a  certain  depth  from  front 
to  back.  It  is  obvious  that  this  condition  may  be 
departed  from  in  two  opposite  directions — by  the 
eyeball  being  too  short  from  front  to  back,  or  by 
its  being  too  long.  An  eye  in  either  of  these  con- 
ditions is  distinguished  as  being  ametropic,  and 
^•^^^^DUgram  of  emmetropia,  amctropic  cycs  fall  naturally  into  two  classes — 
an  ypenne  ro  .  ^^^  hypermetropic,  which  are  too  short  from  front 
^  Wk ;  and  the  hypometropic,  or  myopic,  which  are  too  long.  In  the 
^^^ed  diagram  the  dark  line  represents  emmetropia,  or  the  normal  stan- 
^^'^'t  the  inner  dotted  line  represents  hypermetropia;  the  outer  dotted  line 
'•Pwsents  myopia. 
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Hypermetropic  people  have  conditioned  vision.  They  do  not  see  any- 
thing clearly  when  their  eyes  are  at  rest,  and  hence  they  instinctively 
exert  accommodation,  more  or  less,  according  to  the  degree  of  their  defect, 
even  for  distant  objects.  For  near  objects  they  require,  of  course  to 
accommodate  still  more.  In  childhood  they  are  liable  to  squint,  and  at 
all  ages  they  are  apt  to  find  the  use  of  their  eyes  excessively  wearisome. 
Emplo3rment  over  minute  objects  is  apt  to  produce  intolerable  aching. 
The  intensity  of  these  symptoms  is  determined  by  three  elements — the  degree 
of  hypermetropia,  the  flexibihty  of  the  lens,  and  the  strength  of  the  muscle 
of  accommodation.  When  the  degree  is  sHght,  and  other  circumstances  are 
favourable,  hypermetropia  may  appear  only  as  early  presbyopia,  calling  for 
glasses  at  thirty-five  or  forty  years  of  age;  independently  of  premature  senihtv. 
When  the  degree  is  high,  and  circumstances  are  unfavourable,  the  result 
may  be  absolute  incapacity  to  use  the  eyes  for  sustained  looking  at  any  near 
object. 

Hypermetropia,  in  its  extreme  degrees,  is  a  malformation  which  partakes 
of  the  nature  of  an  arrest  of  development  and  which  is  often  associated  with 
an  imperfect  sensitiveness  of  the  retina.  Except  for  this  it  is  entirely  reheved 
by  convex  spectacles  ;  and  whatever  the  degree  of  sight  all  pain  or  discom- 
fort may  be  removed  by  resting  the  accommodation  by  their  employment. 
The  spectacles  should  be  worn  constantly  from  morning  to  night,  so  that 
the  eyes  are  never  called  upon  for  abnormal  effort,  and  their  strength 
should  be  exactly  compensatory  of  the  defect.  How  to  ascertain  the  neces- 
sary strength  may  be  found  in  systematic  treatises  upon  the  subject.  For 
the  purposes  of  this  volume  it  is  sufficient  to  point  out  that  the  pains  of 
hypermetropia  require  and  may  be  cured  by  spectacles,  and  that  they  do  not 
require  and  cannot  even  be  improved  by  the  energetic  medical  treatment 
which  they  sometimes  receive. 

The  opposite  condition,  myopia,  is  the  physical  cause  of  short  sight  in 
which  vision  is  limited  by  some  finite  '  far  point.'     The  far  point  may  be  six 
inches  from  the  eye  or  twenty-four  inches,  or  six  feet,  but  wherever  it  is  there 
is  no  clear  vision  beyond  it.     The  evil  results  of  myopia  are  two  in  number : 
first,  that  it  prevents  those  who  suffer  from  it  from  seeing  the  world,  and  thus 
greatly  curtails  the  unconscious  education  which  tlie  world  imparts.    Next, 
in  its  high  degrees,  by  requiring  the  two  eyes  to  be  maintained  in  a  high  degree 
of  convergence  in  order  to  direct  them  both  to  a  near  object,  it  throws  a  me- 
chanical strain  upon  the  posterior  part  of  the  hemisphere,  which  leads  to  its 
mechanical  elongation,  with  consequent  increase  of  the  myopia,  and  which 
leads  also,  in   many  cases,  to  atrophy  and  even  to  chronic  inflammation 
of  the  choroid,  and  to  subsequent  changes  which  are  destructive  to  sight. 
Hence  it  is  important  that  myopic  children  should  constantly  wear  spectacle^ 
which  will  enable  them  to  see  the  world  in  which  they  move,  and  it  is  still 
more  important  that  they  should  wear  spectacles  which  will  keep  their  books 
and  their  work  away  from  them — which  will  not,  indeed,  enable  them  to  see 
better,  but  will  compel  them  to  see  farther  off.     Such  spectacles  must  be 
concave,  and  whether  or  not  the  same  pair  will  fulfil  both  purposes  will  depend 
upon  the  degree  of  the  defect.    How  to  measure  this  degree,  and  how  to 
prescribe  for  it  when  it  is  ascertained,  are  points  on  which  information  must 
be  sought  elsewhere. 

There  is  also  a  complicated  form  of  ametropia  called  astigmatism,  in 
which  the  cornea,  like  the  bowl  of  a  spoon,  is  differently  curved  in  t^o 
directions  which  are  at  right  angles  to  each  other,  and  sometimes,  bat  not 
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always,  vertical  and  horizontal.  The  possible  combinations  of  astigmatism 
are  very  numerous,  but  the  general  test  of  its  presence  is  that  similar  lines 
are  seen  more  or  less  clearly  according  to  their  direction.  Even  more  than 
hypermetropia  it  is  a  source  of  fatigue  and  distress  which  disqualify  the  eyes 
from  exertion  ;  but  it  admits  of  being  greatly  reheved  by  glasses  with  cylin- 
drical surfaces,  which  refract  more  in  one  direction  than  in  another,  and 
which  must  be  carefully  calculated  to  meet  the  peculiarities  of  every  case. 

The  whole  of  the  defects  included  under  the  terms  presbyopia  and  ame-  Powers  and 

tropia    are  expressed  as  regards  their  degrees,  in  terms  of  the  spectacles  "ure  of  ^' 

which  relieve  them ;  and  the  nomenclature  of  spectacles  has  recently  under-  spectacles. 

gone  an  important  change  in  the  direction  of  simphcity.      Formerly,  the 

powers  of  glasses  were  expressed  by  their  focal  lengths  in  inches,  and  a  glass 

of  one  inch  focal  length  was  taken  as  the  unit  of  the  series,  so  that  lower 

powers  were  parts  of  this  unit  and  had  to  be  treated  as  fractions  in  all  the 

calculations  based  upon  them.     Under  the  new  nomenclature,  the  unit  is  a 

lens  which  has  a  focal  length  of  one  metre  or  forty  EngUsh  inches,  and  all 

those  in  common  use,  instead  of  being  parts  of  the  unit,  are  multiples  of  it, 

and  may  therefore  be  treated  as  whole  numbers.     The  unit  itself  is  called  a 

diopter,  and  the  power  of  any  lens  is  stated  by  the  number  of  diopters  to 

which  it  is  equal.     Thus,  a  lens  of  twenty  inches  focal  length,  which  is  twice 

the  power  of  a  diopter,  is  called  a  lens  of  two  diopters,  or  No.  2 ;  and  a  lens 

of  ten  inches  focal  length  is  one  of  four  diopters,  or  No.  4.     To  find  the 

number  of  diopters,  in  any  case,  it  is  only  necessary  to  divide  forty  by  the 

focal  length  in  inches,  and  the  result  wUl  give  the  power  of  the  lens  in  the 

new  nomenclature.     This  process  will  only  be  necessary  for  a  time,  during  a 

period  of  transition  ;  for  people  will  soon  learn  to  think  of  lenses  in  diopters, 

and  to  lay  aside  the  cumbrous  mch  nomenclature  entirely.     The  new  series 

has  the  additional  advantage  that  all  its  intervals  are  alike ;  and,  in  the  case 

of  the  weaker  glasses,  these  intervals  are  diminished  by  the  introduction  of 

half  and  quarter  diopters  into  the  scale.     Test  cases  upon  this  principle  are 

now  manufactured,  and  may  be  obtained  from  almost  all  opticians.     In 

writing,  convex  glasses  are  distinguished  by  a  plus  ( + )  and  concave  glasses 

by  a  minus  (— )  sign. 
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CHAPTEE  XXXVI. 

DISEASES    OF    THE    BAE. 

The  present  chapter  is  only  intended  as  an  indication  of  the  chief  topics  in 
aural  pathology  and  therapeutics ;  as  an  auxiliary  to  the  understanding  of  a 
very  difficult  and  complex  subject,  and  an  introduction  to  the  study  of  special 
treatises. 

The  most  intelhgible,  and  I  think  for  practical  purposes  the  most  uaefol, 
division  of  the  diseases  of  the  ear  is  into  those  of  the  external  meatus,  the 
membrana  tympani  and  tympanum  (including  the  Eustachian  tube  and 
mastoid  cells),  and  the  labyrinth.  And  it  may  be  said,  I  think  with  truth, 
that  most  of  the  affections  of  the  external  parts  are  curable,  many  of  those 
of  the  tympanum  very  difficult  of  cure,  and  all  those  of  the  labyrinth  at 
present  inaccessible  to  treatment. 

MalforniR  Malformations,  such   as  imperfect  development  of  the  external  parts, 

aurlcief  ^^  absence  of  the  meatus  or  supernumerary  auricles,  are  every  now  and  then  met 

with.     They  are  interesting  in  a  scientific  or  morphological  point  of  view,  but 

of  Uttle  surgical  importance.  Supernumerary  auricles  should  be  removed  when 

it  will  improve  the  patient's  appearance;  for  the  other  malformations  no 

treatment  can  be  recommended. 

Hieina.  A  blood-tumour  (hematoma  auris)  is  often  met  with  in  the  auricle  in 

toma  auris.  insane  persons.     It  is  not  usually  necessary  or  desirable  to  meddle  with  it. 

Keloid  and    If  it  threatens  to  grow  large  it  should  be  treated  by  setons.     Other  tumours 

«^fL*!fr      fonn  in  the  auricle,  the  most  famiUar  being  the  little  fibrous  or  keloid  tumour 
moura  or  ^  ^  " 

the  auricle,  which  sometimes  grows  around  the  puncture  of  the  earring  in  ladies.  Wlieii 
this  is  really  increasing,  or  when  it  has  attained  a  size  which  produces  dis- 
agreeable deformity,  it  should  be  removed ;  but  the  operation  is  rarely  neces- 
sary. When  it  is  so,  the  best  plan  is  to  cut  out  the  tumour  by  a  V'^^P^ 
incision,  and  bring  the  parts  together  at  once. 

Cysts,  gouty  deposits,  and  fatty  or  other  innocent  tumours  are  found  occa- 
sionally in  the  auricle,  but  their  treatment  presents  no  peculiarity. 

Eruptions.  The  most  common  affections  of  the  auricle  are  the  pustular  or  vesicular 

skin -eruptions,  eczema,  herpes,  impetigo,  and  the  chronic  inflammation  which 
occasionally  follows  on  erysipelas.  The  chief  differences  in  the  patholog}'  ai'<^ 
treatment  of  such  affections  from  those  which  occur  in  other  situations  depends 
on  the  difficulty  of  keeping  the  ears  clean  and  dry,  and  on  tlie  liabihty  to 
accumulation  of  secretion  in  the  recess  of  the  meatus  :  scrupulous  attention 
to  these  points  will  generally  render  these  diseases  much  more  tractable. 
The  general  health  and  the  state  of  the  secretions  must  be  carefully  attended 
to,  and  the  diet  and  medical  treatment  regulated  accordingly ;  the  auricle 
must  be  carefully  cleansed  and  dried  twice  a  day,  and  the  meatus  well 
syringed  out  with  warm  water  or  any  appropriate  lotion,  after  which  the  local 
application  which  is  indicated  in  each  skin-eruption  is  to  be  apphed  (see 
Diseases  of  the  Hkin).  In  the  chronic  erysipelatous  inflammation  lotions 
of  nitrate  of  silver  will  be  most  serviceable. 

The  periosteum  of  the  external  meatus  is  sometimes  inflamed,  leading  to 
an  acutely  painful  swelling,  which  after  some  time  may  suppurate.     It  is  not 
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necessary,  however,  to  wait  for  the  formation  of  matter  in  order  to  o{)en  the  PeriostiUs 
swelling.    A  free  incision  will  reUeve  the  patient's  suflferings  and  may  avert  Jf ^iJf™* 
f artlier  mischief.  Otherwise  the  hone  itself  may  hecome  carious  ;  and  although  external 
this  disease  is  less  alarming  than  that  which  affects  the  parts  of  the  hone  '"^^^ 
nearer  to  tlie  vessels  and  memhranes  of  the  hrain,  yet  it  is  very  tedious, 
threatens  permanent  damage  to  the  hearing,  and  may  spread  inwards. 

The  examination  of  the  external  meatus  is  directed  to  ascertain  the  condi-  Examina- 
tion and  appearance  of  its  hning  memhrane,  the  presence  or  absence  of  foreign  ^J^^*** 
bodies,  or  of  accumulations  of  wax,  and  the  condition  of  the  membrana  meatus  and 
tympani.     In  a  very  good  light  the  tympanic  membrane  can  sometimes  be  {?,™JJ"* 
seen  without  a  speculum ;  but  usually  a  silver  tube,  either  bohd  or  cleft  and 
dilatable,  is  necessary,  and  unless  bright  dayhght  is  available  it  is  necessary 
to  throw  the  light  of  a  lamp  with  a  reflector  behind  it  down  the  tube.     The 
best  light  is  bright  dayhght  reflected  from  a  mirror  with  8<inch  focus.     In 
operative  procedures  a  similar  mirror  should  be  worn  on  the  forehead  (as  hi 
laryngoscopy),  in  order  to  leave  both  hands  free.     Mr.  Hinton  says  that  in 
the  case  of  very  young  children  the  speculum  is  to  be  used  with  caution, 
oil  account  of  the  shallowness  of  the  meatus.     '  The  points  to  be  noted 
in  the  examination  of  the  meatus  are  the  size  and  cahbre  of  the  canal, 
whether  normal  or  infringed  upon ;  the  presence  or  absence  of  extraneous 
bodies  and  cerumen,  and  the  condition  of  the  lining  membrane.' 

Accumulation  of  cerumen  is  a  very  common  cause  of  dea&ess,  and  often  Aocamu- 
mduces  gidduiess  and  various  still  more  unpleasant  s3rmptoms.  It  may  even  ^^^^°  ^ 
cause  absorption  of  the  bony  walls  of  the  meatus.  The  suddenness  of  the 
deafriess,  the  presence  of  other  catarrhal  symptoms,  and  the  variabihty  of  the 
power  of  hearing,  often  mark  the  deafness  following  on  sudden  accumulation  of 
wax  arising  from  catarrh  of  the  meatus,  even  before  examination.  The  wax 
must  be  removed  by  constant  and  liberal  syringuig  with  warm  water.  The 
patient  sitting  with  his  head  inchned  over  a  basin,  a  stream  of  water  is  to  be 
directed  out  of  a  syringe  holding  about  Ave  ounces  along  the  roof  of  the  meatus, 
running  out  below.  Softening  the  wax  with  alkahne  solutions  or  warm  oil 
dropped  into  the  ears  at  night  will  promote  its  discharge.  Often  a  large  mass 
eomes  away  at  last,  presenting  a  complete  cast  of  the  meatus,  and  leaving  the 
lining  of  the  meatus  irritable.  Soothing  applications  and  repeated  syringing 
if  the  wax  re-collects  are  then  required  for  some  time.  The  irritabihty  depends, 
in  part  at  least,  on  removal  of  the  epidermis  along  with  the  wax. 

Another  common  affection  of  the  meatus  is  inflammation  of  its  lining  otorrhcea. 
membrane,  sometimes  leading  to  abscess.  Chronic  inflammation  of  the  meatus 
is  one  cause  of  otorrhcea,  but  only  one  out  of  many ;  and  before  putting  otor- 
rlicBa  down  to  that  cause  the  membrana  tympani  must  be  carefully  inspected. 
If  it  is  healthy  and  the  disease  obviously  proceeds  from  an  inflamed  condition 
of  the  lining  of  the  meatus,  the  next  thuig  to  determuie  is  whether  this  is 
merely  catarrhal  or  depends  on  any  constitutional  cachexia ;  of  which  struma 
find  gout  are  the  most  frequent.  Any  such  cachexia  having  been  combated, 
warm  syringing  and  warm  fomentations  to  the  inflamed  membrane  are  in- 
dicated, with  leeches  and  morphia  if  there  is  much  pain.  When  the  acute 
stage  has  subsided  mild  mercurial  omtments,  or  a  solution  of  nitrate  of  silver 
five  or  ten  grains  to  the  ounce,  should  be  applied  on  a  camel's-hair  brush. 

In  some  cases  the  disease  becomes  chronic,  and  the  cuticular  hning  may 
desquamate  from  the  whole  meatus,  like  the  finger  of  a  glove.  But  m  these 
instances  Mr.  Hinton  says  there  is  almost  always  disease  of  the  deeper  struc- 
tures. When  abscess  occurs  in  the  meatus  a  free  and  early  opening  is  essential. 
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Stphilitic  Syphilitic  condylomata,  or  secondary  ulcers,  may  foim  around  the  meatu?^. 

affecUoiifl.  xhey  are  rare,  but  the  surgeon  ought  to  be  alive  to  the  occurrence  of  such 
symptoms,  in  order  to  diagnose  them,  by  the  investigation  of  the  other  parts 
of  the  body  and  by  the  history. 

TumouzB  of  The  tumours  of  the  meatus  are  polypi,  sebaceous  tumours,  and  exostoses. 
Polypi  usually  have  their  seat  further  inwards,  and  will  be  afterwards  spoken 
of.  Sebaceous  tumours  also  often  grow  into  the  meatus  from  the  tympanum. 
Their  continued  growth  may  cause  absorption  of  the  base  of  the  skull  and 
fatal  irritation  of  the  brain.  It  is  not  easy  to  recognise  them  from  accumu- 
lations of  wax.  The  treatment  consists  in  puncturing  the  swelling,  remo>iji? 
the  accumulation  of  epidermal  scales  by  syringing,  and  if  any  distinct  invest- 
ing membrane  can  be  recognised  drawing  it  out  with  the  forceps. 

ExoBtoses.  Exostoses,  so-called,  occur  in  comparatively  early  life,  and  seem  often  only 

periosteal  deposits,  so  that  '  treatment  is  not  so  mefiicacious  as  might  have 
been  feared.*  The  appropriate  treatment  consists  in  local  depletion  and 
counter-irritation  with  mercury  or  iodine  internally.  If  wax  is  retained  be- 
hind the  tumour  much  patience  and  dexterity  may  be  necessary  to  remove 
it.  In  other  cases  small  ivory  exostoses  spring  from  the  bony  meatus, 
sometimes  symmetrically  on  both  sides  and  occasionally  two  or  three  iii 
number.  When  single  the  growth  of  these  tumours  is  beheved  to  be  connected 
with  the  irritation  of  discharge  from  a  diseased  tympanum.  It  may  then  be 
necessary  to  remove  the  exostosis,  but  its  density  renders  this  difficult.  Mr. 
Dalby  recommends  a  dentist's  drill,  to  be  manipulated  by  an  assistant  aiid 
controlled  by  the  surgeon,  the  meatus  being  illuminated  by  the  frontal  mirror. 

Examina-  The  membrana  tympani,  when  seen  in  a  healthy  ear,  *  reflects  light  strongly^ 

tympanum.  ^^^^  owing  to  its  peculiar  curvature  presents  a  bright  spot  of  triangular  shape 
at  its  lower  and  anterior  portion.*     The  white  streak  formed  by  the  handle  of 
the  malleus  can  usually  be  seen  running  vertically  down  it. 
Perforation         The  examination  is  directed  to  ascertain,  first,  the  presence  of  perforations 
branrtvm-  ^^"^  injury  or  disease.     Such  perforations  may  be  caused  in  a  healthy  meui- 
pani,  from     brane  by  a  blow  or  a  loud  report,  or  a  wound,  such  as  is  now  often  made  in  a 
d»efise.^      surgical  operation.     These  perforations  may  heal  without  damage  to  the  hear- 
ing ;  or  perforation  may  follow  on  the  ulceration  caused  by  a  foreign  body ; 
and  here  also,  if  the  perforation  is  not  large  or  the  ulceration  long-continueil 
the  opening  may  heal  and  the  patient  recover  his  hearing.     It  may  be  asserte<l 
broadly  that  the  opening  in  the  membrana  tympani  is  ui  itself  of  subordinate 
importance  ;  the  injury  or  the  inflammatory  lesion  of  the  deeper  structures  is 
what  determines  the  presence  or  absence  of  deafness.     Thus  a  small  perfoni- 
tion  which  heals  rapidly  may  yet  be  the  cause  of  great  loss  of  hearing,  because 
along  with  the  perforation  of  the  membrane,  there  has  been  injury  of  the 
deeper  parts  ;  nay,  it  is  possible  that  the  very  closure  of  the  membrane  niay 
have  been  deleterious,  by  obstructing  the  escape  of  discharge  from  the 
tympanum.     An  interesting  accomit  by  Mr.  Dalby  of  accidental  lesions  of  the 
membrana  tympani  will  be  found  in  the  6tli  vol.  of  the  '  Clin.  Soc.  Trans.* 
and  in  the  *  Lancet  *  for  May  29,  1876.     *  Out  of  twenty-two  cases  the  per- 
foration did  not  heal  in  ten ;  eleven  healed,  and  one  was  in  process  of  healing' 
when  last  seen  ;  in  six  instances  the  hearing  did  not  suffer  at  all ;  in  the  re- 
maining sixteen  it  was  more  or  less  seriously  impaired.'     Mr.  Dalby  abo 
points  out  that  in  cases  of  injury  in  which  the  membrane  has  not  given  way  the 
hearing  is  generally  more  irreparably  damaged  than  in  those  where  the  P**^' 
foration  has  occurred.     In  one  of  these  cases  the  portio  dura  was  dirided  at 
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the  same  time  that  the  membrane  was  perforated  (by  a  pair  of  scissors) » 
causing  immediate  paralysis  of  the  features. 

In  other  cases,  after  more  or  less  protracted  inflammation  of  the  membrana 
tympani,  it  gives  way,  either  as  the  result  of  spontaneous  ulceration  or  from 
some  alight  injury.  It  seems  as  if  the  patient  often  produces  the  hole  in  pick- 
ing  his  ear. 

In  cases  of  inflammation  of  the  membrana  tympani  the  presence  of  red 
vessels  on  it  and  the  loss  of  its  natural  lustre  will  mark  the  nature  of  the 
disease.  I  have  seeii  very  acute  suffering  produced  by  inflammation  of  the 
proper  substance  of  the  membrana  tympani,  which  subsided  and  left  the  hear- 
ing unaffected.  When  this  disease  is  acute,  free  local  depletion,  with  soothing 
applications  and  the  internal  use  of  morphia,  are  the  main  points  of  treatment. 
When  the  disease  has  gone  on  to  perforation  the  first  thing  is  to  get  the  inflamed 
membrane  into  a  perfectly  quiet  state.  The  perforation  may  then  heal.  In 
other  oases  perforation  depends  on  some  of  the  diseases  of  the  tympanum  to 
be  presently  spoken  of,  especially  that  which  follows  scarlet  fever. 

There  is  not  generally  any  difficulty  in  recognising  a  perforation  of  the 
membrana  tympani.  It  can  be  seen,  or  a  bubble  of  fluid  is  formed  in  it  which 
presents  a  peculiar  pulsation  ;  or  the  patient  can  blow  air  through  it  by  holding 
his  nostrils,  or  the  surgeon  can  inflate  it  through  the  Eustachian  tube  by  one 
of  the  methods  shortly  to  be  descijbed.  The  perforation  does  not  necessarily 
produce  deafness  or  require  treatment.  In  fact,  the  loss  of  hearing  is  connected 
less  with  the  destruction  of  the  membrane  than  with  the  diseased  state  of  the 
deeper  parts.  In  the  treatment  of  these  perforations  the  first  care  of  the 
surgeon  is  (as  stated  above)  to  procure  the  subsidence  of  all  inflammation  in 
the  membrane,  and  his  next  to  examine  the  tympanic  cavity  carefully ;  for  the 
perforation  is  often  caused  or  accompanied  by  an  obstruction  of  the  tympanum 
from  inspissated  discharge,  and  this  must  be  cured  by  syringing  out  the  tympa- 
num with  astringents  and  alkahes  from  the  Eustachian  tube  and  from  the  per- 
foration, before  the  latter  can  be  got  to  heal.  When  all  the  neighbouring  parts 
have  been  got  into  a  healthy  condition  the  nitrate  of  silver  in  stick  or  solution, 
or  powdered  talc,  as  recommended  by  Mr.  Hinton,  should  be  apphed  to  the 
membrane,  and  some  astringent  or  stimulating  lotion  dropped  into  the  ear,  so 
as  to  fill  the  tympanum ;  and  then  the  patient  should  force  the  air  freely 
through  the  Eustachian  tube,  allowing  the  lotion  to  escape  gradually.^ 

When  all  hope  of  the  healing  of  a  perforation  is  at  an  end,  and  the  patient  Artificial 
is  rendered  very  deaf  by  it,  the  artificial  membrana  tympani  may  be  tried,  ^^^"i!* 
This  is  made  either  on  Mr.  Yearsley*s  plan,  with  cotton- wool  moistened  with 
glycerine,'  or  on  Mr.  Toynbee's,  with  a  disc  or  Uttle  ball  of  indiarubber 
mounted  on  a  stem.  If  the  foreign  substance  is  pressed  down,  either  till  it  im- 
pinges on  the  perforated  membrane,  or  in  cases  where  the  membrane  is  quite 
destroyed  on  the  stapes  and  fenestra  ovalis,  the  hearing  is  sometimes  very 
materially  improved.  This  is  a  matter  of  direct  experiment ;  and  when  the 
artificial  membrane  does  good  the  patient  soon  becomes  much  more  dexterous 
m  its  application  than  the  surgeon  can  be. 

The  other  chief  phenomena  which  are  seen  in  the  direct  examination  of  the 

*  Mr.  Hinton  prescribes  the  following  lotions: — Hyd.  Perchlor.  ^  gr,,  or  Zinci  Sulph.  gr. 
U'^x,  or  Liq.  Ferri  Perchlor.  ii|  x,  or  Tannin  gr.  x^3i,  in  an  ounce  of  water,  combined  in 
«ch  case  with  from  2  to  30  drops  of  Tinct.  Opii. 

'  A  small  layer  of  cotton- wool  is  saturated  with  glycerine,  and  the  patient  is  provided 
^ith  a  pair  of  forceps  ending  in  a  probe-pointed  handle ;  with  the  handle  he  pushes  the  wool 
<)own  the  ear  till  he  finds  the  place  at  which  its  lodgment  assists  the  hearing,  and  the  forceps 
•liable  him  to  withdraw  it  when  required. 
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membrana  tympani  refer  to  its  curvature  and  tension.  Chronic  inflammation 
causes  rigidity  and  flattening  of  the  membrane,  which  will  no  longer  bulge  out- 
wards as  the  patient  inflates  the  tympanum ;  or  the  membrane  may  have  lost 
its  tension  altogether  and  hang  down  relaxed ;  ^  or  the  tympanum  may  be  filled 
with  secretion,  driving  the  membrane  outwards  and  rendering  it  permanently 
curved.  In  cases  of  relaxation  advantage  is  sometimes  derived  from  the  use 
of  astringent  lotions  and  from  the  support  of  the  artificial  membrana  tympani. 
Gases  of  increased  tension  and  of  retained  secretion  in  the  tympanum  must 
be  regarded  as  affections  of  the  tympanum. 

Examina-  The  Eustachian  tube  is  accessible  from  the  nose,  though  not  very  readily ; 

Eustaci^  but  an  easy  and  very  useful  method  of  inflating  this  tube  without  any  direct 
tube.  contact  was  devised  some  years  ago  by  Dr.  Pohtzer,  founded  on  the  liact  that 

the  act  of  swallowing  opens  the  faucial  end  of  the  tube.  All  that  is  necessary 
is  to  pass  the  nozzle  of  an  empty  indiarubber  syringe  into  the  nostril,  hold  both 
nostrils,  so  as  to  prevent  the  escape  of  air,  let  the  patient  hold  a  mouthful  of 
water  in  his  mouth,  and  as  he  swallows  force  the  air  out  of  the  syringe  into  his 
nose.  The  air  being  prevented  from  passing  down  the  pharynx  by  its  oontrac* 
tion  will  be  directed  against  the  Eustachian  tube,  and  if  the  tube  is  un- 
obstructed the  patient  will  feel  the  air  pass  into  the  tympanum.  Or  the  sur- 
geon can  hear  it  do  so  by  placing  one  end  of  an  indiarubber  tube  about  eighteen 
inches  long  (the  '  otoscope  ')  in  the  patient's  ear  and  the  other  in  his  own. 

The  direct  examination  of  the  Eustachian  tube  is  made  with  the  Eustachian 
catheter,  a  small  curved  catheter  about  six  inches  long.  This  is  passed  gently 
along  the  floor  of  the  nostril  till  it  reaches  the  pharynx.  Then,  if  the  surgeon 
is  familiar  with  the  instrument,  he  may  apply  its  point  to  the  outer  waU  of  the 
pharynx  and  slip  it  directly  into  the  tube.  The  more  common  plan  is  to  pass 
it  on  till  it  reaches  the  back  of  the  pharynx,  then  pull  it  forward  and  feel  along 
the  outer  wall  for  the  end  of  the  tube,  which  hes  very  close  to  the  nares.  Thi^ 
httle  manoeuvre  becomes  easy  with  use,  and  is  much  facihtated  by  practising 
on  one's  self.  The  catheter  is  known  to  be  lodged  in  the  tube  partly  by  its  end 
being  caught,  but  chiefly  by  finding  that  the  air  can  be  blown  up  into  the  ear, 
or  solutions  injected,  or  flexible  bougies  passed  up. 

The  Eustachian  tube  is  subject  to  numerous  causes  of  obstruction  pro* 
ducing  what  is  called  '  throat-deafriess.'  Such  are  thickening  of  the  mucous 
membrane  of  the  fauces,  often  an  accompaniment  of  enlarged  tonsils ; '  tlie 
inflammatory  thickening  of  cold,  relaxation  of  the  pharyngeal  mucous  mem- 
brane, tumours  in  the  pharynx,  stricture  of  the  tube  itself,  and  foreign  bodies 
in  it.  Some  of  these  conditions  can  be  verified  by  the  ordinary  examination 
of  the  throat,  others  by  posterior  rhinoscopy,  by  which  method  of  examination 
the  orifice  of  the  tube  can  sometimes  be  seen  ;  others  only  by  the  direct  catbe- 
terisation  of  the  tube.  In  cases  of  deafriess  which  depend  only  on  obstruction 
of  the  Eustachian  tube  the  inflation  of  the  tympanum  will  sometimes  instan- 
taneously restore  the  hearing,  though  only  for  a  time.  This  circumstance 
justifies  the  assurance  that  the  hearing  will  ultimately  be  regained. 

*  This  is  a  consequence  of  disease  of  the  tym])dnuni,  and  is  often  caused  (acconlmc 
to  Mr.  Dallij-)  by  the  injudicious  habit  of  constantly  iuAatiug  the  ear.  lu  aj^pRii'nAi*- 
treatment  is  by  the  local  application  of  sulphate  of  rinc,  injected  through  the  Eusuciiun 
catheter. 

*  1  am  not  aware  that  there  is  any  proof  that  the  enlarged  tonsibf  them6elTe»ol«ini<-i 
the  orifices  of  the  tubes,  but  they  are  often  accompanied  by  chronic  thickening  of  *h» 
neighbouring  membrane,  which  does  do  this,  and  which  is  relieved  by  the  opeimtivfi  per- 
formed for  the  removal  of  the  tonsils. 
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Mr.  Hinton  lays  down  the  following  rules  for  distinguishing  by  means  of  Affections 
the  tuning-fork  whether  deafness  depends  on  obstruction  in  the  conducting  pannm!^^' 
apparatas  or  in  the  receptive  part  of  the  organ  of  hearing.  In  the  fonner 
case,  if  disease  of  the  meatus,  membrana  tympani,  and  Eustachian  tube  have 
been  excluded  by  the  methods  of  examination  above  detailed,  the  obstruction 
must  be  seated  in  the  tympanum.  If  it  be  in  the  receptive  apparatas — the 
nerves  or  brain— no  treatment,  as  far  as  is  known  at  present,  is  likely  to  be 
successful.     Mr.  Hinton*s  rules  are  as  follows.     He  premises — 

*  That  in  a  normal  state  a  tuning-fork  is  heard  before  the  meatus  after 
it  has  ceased  to  be  heard  on  the  vertex.  That  when  placed  on  the  vertex 
it  is  heard  more  plainly  when  the  external  meatus  is  closed.  Consequently, 
when  one  meatus  alone  is  closed,  the  tuning-fork  is  heard  most  plainly  in  the 
closed  ear. 

*  The  reason  of  this  feu^t  appears  to  be  that  the  sound  escapes  freely  through 
the  tympanum  and  meatus,  and  that  when  its  passage  is  impeded  the  waves 
are  reflected  and  affect  the  labyrinth  more  strongly.  Consequently,  in  cases 
of  disease  the  following  inferences  seem  justified : — 

'  In  cases  of  one-sided  deafness,  if  the  tuning-fork,  when  placed  on  the 
vertex,  is  heard  most  plainly  in  the  deaf,  or  more  deaf,  ear,  the  cause  of  deaf- 
ness is  seated  in  the  conducting  apparatus ;  if  it  is  heard  loudest  in  the  better 
4far,  the  cause  is  probably  in  some  part  of  the  nervous  apparatus. 

*  If,  on  closing  the  meatus,  the  tuning-fork  is  heard  decidedly  louder, 
there  is  no  considerable  impediment  to  the  passage  of  sound  through  the 
tympanum. 

'  If  the  tuning-fork  is  heard  longer  on  the  vertex  than  when  placed  close 
before  the  meatus,  the  cause  of  the  deafoess  is  in  the  conducting  media. 

*  However  imperfectly  the  tuning-fork  may  be  heard  when  placed  on  the 
vertex,  it  gives  reason  for  suspecting  only,  and  is  not  proof  of,  a  nerve- 
affection.'  * 

Acute  inflammation  of  the  tympanum  is  a  catarrhal  affection,  which  pro-  Aente  in- 
duces  severe  pain,  often  extending  over  the  whole  side  of  the  head  and  down  of  SiT tym^ 
the  neck,  aggravated  by  swallowing,  and  sometimes  complicated  with  fever  pannm. 
and  delirium.  The  throat  is  usually  also  inflamed  ;  deafiiess  is  sometimes 
total.  The  membrana  tympani  may  be  more  or  less  congested,  and  the  swollen 
mucous  membrane  of  the  tympanum  can  be  seen  through  it.  If  air  can  be 
blown  into  the  tympanum  it  causes  *  a  gurgUng  or  a  prolonged  creaking.' 
The  remedies  should  be  of  a  soothing  nature — leeches,  hot  fomentations,  and 
sedative  poultices,  with  purgatives  and  opiates.  The  terminations  of  the 
disease  are  threefold — either  complete  resolution  takes  place,  which  is  very 
common,  or  matter  discharges  itself  down  tlie  Eustachian  tube,  or  the  mem- 
brana tympani  gives  way.  In  the  two  former  cases  the  hearing  is  usually 
restored,  though  perhaps  slowly  ;  nor  is  the  perforation  in  the  latter  case  by 
<^ny  means  necessarily  attended  with  any  noticeable  deafness.  The  remedies 
recommended  are  the  constant  inflation  of  the  tympaimm  with  steam  con- 
taming  tlie  vapour  of  iodine  or  acetic  ether ;  passing  alkaline  solutions  through 
the  nose,  or,  if  the  membrana  tympani  is  perforated,  down  the  meatus ;  and 
attention  to  the  general  health. 

Inflammation  of  the  tympanum  leaves  sometimes  a  moist,  at  others  a  Moist  and 
«enii.8olid  effusion  in  the  cavity,  tlie  two  bemg  probably  different  stages  of  the  ^f^he  tt-m! 
same  process.     The  kind  of  sound  produced  by  inflation  of  the  tympanum  will  panum.' 
distinguish  the  kind  of  deposit  in  that  cavity,  the  bubbling  of  the  fluid  being 

»  '  Syst.  of  Surg.'  2nd  ed.  vol.  iii.  p.  293. 
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easily  distinguishable  from  the  creaking  sound  of  dry  catarrh.  In  the  moisi 
stage  astringent  injections  (as  sulphate  of  zinc)  are  most  useful ;  in  the  dry 
condition  the  hydrochlorate  of  ammonia  4  grs.,  or  bicarbonate  of  soda,  5  grs., 
or  iodide  of  potassium,  8  grs.  to  the  ounce,  may  be  injected  into  the  tym- 
panum by  means  of  an  indiarubber  bag  attached  to  the  Eustachian  catheter ; 
or  the  following  plan  may  be  adopted,  as  suggested  by  Griiber.  The  head 
being  bent  completely  to  the  side  to  be  acted  upon,  half  a  drachm  of  the 
solution  is  passed  into  the  inferior  naris  from  a  glass  syringe,  and  as  tlie 
patient  swi^ows  it  is  forced  into  the  tympanum  with  a  PoUtzer's  bag.  The 
injection  should  be  practised  two  or  three  times  a  week. 

Accumulation  of  mucus  in  the  cavity  of  the  tympanum,  probably  as  the 
result  of  chronic  catarrh  of  its  lining  membrane,  is,  in  Mr.  Hinton's  opinion, 
one  of  the  most  frequent  causes  of  deafiiess,  which,  although  it  becomes 
ultimately  irremediable,  may  be  usually  cured  if  the  disease  is  recognised 
and  treated  early  enough.  This  diagnosis  will  rest  partly  on  the  patient's 
sensations,  partly  on  the  phenomena  above  described  as  indicating  obstruction 
of  the  tympanum,  partly  on  the  direct  examination  of  the  cavity  by  the 
Eustachian  tube  and  meatus.  The  patient  is  often  conscious  himself  of 
something  moving  about  in  his  ear,  the  accumulated  mucus  may  cause  a 
bulging  of  the  membrane  into  the  meatus,  and  the  moist  sounds  heard  on 
forcing  air  into  the  tympanum  will  confirm  the  diagnosis.  It  is  chiefly  in 
these  cases  that  the  operation  of  incising  the  membrana  tympani  in  order  U) 
wash  out  the  cavity  is  recommended.  This  is  a  simple  operation  in  itself, 
and  in  its  consequences  seem  to  involve  less  danger  to  the  apparatus  of 
hearing  than  would  at  first  sight  appear  probable.  The  patient  having  been 
placed  in  a  good  Ught,  and,  if  a  child  or  very  nervous  person,  bronghi 
under  the  influence  of  laughing-gas  or  some  anesthetic,  the  surgtH)ii 
makes  a  small  vertical  incision  with  a  thin  double-edged  knife,  parallel  to 
and  behind  the  handle  of  the  malleus,  and  may,  if  he  pleases,  wash  out  the 
cavity  at  once  by  inserting  a  syringe  into  the  meatus,  which  closes  it  ac- 
curately, and  then  forcing  fluid  into  the  meatus,  which  will  pass  through 
the  wound  into  the  tympanum,  and  so  into  the  pharynx.  Injections  art- 
then  to  be  directed  through  the  tympanum  daily  in  both  directions— i.e. 
through  the  opening  and  through  the  Eustachian  tube — in  order  to  detach 
and  remove  any  accumulated  secretion.  The  opening  will  heal  in  about 
five  days,  and  if  the  rehef  has  not  been  sufficient,  after  a  due  interval  the 
proceeding  may  be  repeated.^ 

A  very  frequent  cause  of  deafness,  and  an  occasional  cause  of  death,  is  tlie 
aflection  of  the  tympanum  which  follows  on  scarlatina.  A  similar  affection 
occurs,  though  less  commonly,  after  measles  and  whooping-cough.  Tlie 
mucous  membrane  of  the  t3rmpanum  becomes  red  and  swollen,  the  cavity  i^ 
filled  with  pus,  the  membrana  tympani  gives  way,  the  ossicles  are  de6tn)ye«i 
and  come  away,  and  often  the  walls  of  the  cavity  are  diseased,  leading  to 
permanent  otorrhoea.  This  is  a  common  cause  of  incurable  deafoes*. 
Generally  this  disease  is  not  diagnosed  till  the  otorrhoea  calls  the  surgeon'^ 
attention  to  it.  In  early  stages,  however,  it  is  possible,  according  to  Mr. 
Hinton,  to  see  the  matter  in  the  tympanum  through  the  membrana  tymp^'* 
and  to  give  it  exit  by  incision  of  the  membrane  and  washing  out  the  carit}. 

'  Tho»<e  who  liave  had  experience  of  this  procedure  8eem  xtry  doubtful  as  to  it#  'n-^  ^'»' 
tion»  and  usual  results,  though  there  can  be  no  doubt  that  it  is  sometimes  useful  J^'  '*'■' 
Transact ionft  of  the  Aural  Section  of  the  International  Medical  CongroAs  1881,  ^  ^^' 
Dalby's  e»s«iy  in  the  3rtl  wl.  of  the  '  System  of  Surgery/  vol.  ii.  p.  147. 
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For  the  description  of  the  less-known  affections  of  the  tympanum,  such  as 
the  formation  of  adhesions  in  it,  the  ankylosis  of  the  ossicles  to  each  other 
or  the  wall  of  the  cavity,  the  growth  of  exostoses  on  the  ossicles,  and  the  de- 
generations of  the  memhrana  tympani,  which  are  not  known  to  be  connected 
with  inflammation,  I  must  refer  to  some  of  the  special  treatises  on  these 
diseases. 

The  mastoid  cells  may  be  affected  with  inflammation  leading  to  caries  Diseajie  of 
and  necrosis  of  their  walls  in  cases  where  the  tympanum  appears  to  be  un-  ^*i^"*°*^ 
affected.  In  such  cases  there  will  be  inflammation,  tenderness  to  pressure, 
redness  and  tumefaction  behind  the  ear,  and  sometimes  discharge  from  the 
meatus.  Under  these  circumstances  a  free  incision  must  be  made  upon  the 
process,  and  if  the  bone  is  felt  to  be  softened,  or  pus  escapes  from  it,  the 
tissue  of  the  bone  must  be  freely  penetrated,  and  a  free  discharge  obtained, 
which  may  preserve  the  patient  from  the  risk  of  the  transference  of  the  in- 
flammation to  the  lateral  sinus  or  the  encephalon.^ 

Aural  polypi  grow  either  from  the  lining  membrane  of  the  meatus,  from  PolypU 
the  outer  surfebce  of  the  membrana  tympani,  or  from  some  part  of  the  in- 
terior of  the  tympanum  ;  and  their  structiure  is  said 
to  vary  according  to  their  seat  of  implantation. 
The  general  character  of  the  growth  is  fibrous  or 
fibrocellular,  but  those  that  are  connected  with  the 
lining  of  the  meatus  are  apt  to  contain  glandular 
elements  analogous  to  the  glands  which  are  found 
in  that  membrane.^  Their  more  common  seat, 
however,  is  the  tympanum,  out  of  which  they 
usually  grow  into  the  meatus,  destroying  the  mem- 
brana tympani  more  or  less  completely.  They  are 
sometimes  multiple,  though  less  often  than  nasal 
polypi  are.  When  the  tympaniun  is  the  seat  of 
the  growth  the  restoration  of  hearing  must  always 
be  very  problematical ;  but  in  those  tliat  spring 

Fi<k  SM.    Aand  polypus.  /l,         xu  i  t  ui     •  x     ^i  *'       » 

from  the  meatus  a  favourable  issue  to  the  case  may 
fairly  be  hoped.  The  difficulty  is  to  eradicate  the  polypus  finally.  Its  re- 
moval is  not  difficult,  either  with  small  ring-forceps  or  by  means  of  a  snare, 
for  which  purpose  Mr.  Hinton  prefers  the  gimp  used  by  anglers.  When 
the  root  of  the  growth  can  be  fairly  exposed  its  removal  is  easy,  but  it  is  sure 
to  grow  again  unless  further  measures  are  taken.  The  first  thing  is  to  keep 
the  parts  behind  the  polypus  (tympanum  or  meatus)  free  from  any  accu- 
mulation of  discharge  by  copious  and  assiduous  syringing  with  alkalme  and 
astringent  solutions.  The  next  essential  of  treatment  is  to  repress  the  growth 
of  the  tumour  by  the  constant  application  of  caustic  to  its  root.  *Liq. 
plnmbi,  apphed  by  a  camel's-hair  brush  daily  for  a  few  days  before  the  caus- 
tic, greatly  diminishes  the  pain.  Chloro-acetic  acid,  potassa  fusa,  carefully 
guarded,  chromic  acid,  or  chloride  of  zinc,  are  good  caustics.  Nitrate  of 
silver  is  excellent  in  the  later  stages.     The  caustic  is  best  applied  daily  until 

*  See  Dttlby  in  •  Syrtem  of  Surgery,'  3rd  ed.  vol.  ii.  p.  162.  •  M«i.-Chir.  Trun«/  toL 
Izii. 

'  Interesting  details  and  illustrations  of  the  structure  of  aural  polypi  are  given  in  Mr. 
^by'a  'Lectures  on  Diseases  of  the  Ear/  pp.  141-147,  in  which  he  nhowH  that  many  of 
them  approach  the  characters  of  sarcoma  and  myxoma,  and  thus  the  obstinate  tendency  to 
^CQrrence  may  in  some  cases  be  explained,  though  doubtless  it  is  oft4>nor  a  consequence  of 
imperfect  removaL  The  structure  of  recent  examples  of  polypus  is  much  more  cellular  thao 
tnat  of  those  which  have  been  longer  in  growing. 
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a  decided  improvement  is  produced,  this  being  by  far  the  least  painless  and 
tedious  mode  of  using  it.  At  the  same  time  a  lotion  of  perchloride  of  mer- 
cury (gr.  ^  ad  ^i),  with  tinct.  opii  tttv-x,  should  be  used  twice  a  day ;  the 
Eustacliian  tube,  if  closed,  should  be  made  pervious ;  and  if  the  membrane  be 
perforated  a  syringing  from  the  meatus  through  the  nostril  practised  fre- 
quently. When  the  root  of  the  polypus  shows  manifest  signs  of  disappearing 
we  can  often  substitute  for  the  caustic  the  undiluted  liquor  plumbi  or  the 
powdered  talc.  The  time  occupied  in  the  entire  procedure  varies  from  three 
weeks  to  three  or  four  months.' 

Affectiona  The  affections  referred  to  the  internal  ear  are  little  known  in  respect  of 

temal  ear.    their  morbid  anatomy,  nor  is  their  treatment  at  present  at  all  successful.     TLe 
diagnosis  rests  on  the  method  of  exclusion,  that  is  to  say,  deafriess  for  which 
no  otlier  cause  can  be  found,  in  which  the  external  and  middle  ear  seem 
healthy,  and  the  phenomena  of  hearing  appear  to  indicate  an  affection  of  Uie 
receptive  and  not  of  the  conducting  media  (see  page  779),  is  judged  to  be  due 
to  some  affection  of  the  lab3Tinth  or  auditory  nerve  or  cerebrum,  though  it 
often  remains  quite  uncertain  what  that  affection  is.    In  some  cases  nervous 
deafness  follows  on  mumps  or  on  irritation  of  the  trifacial  nerve  which  may 
be  reflected  to  the  auditory  as  in  other  cases  it  is  to  the  optic  nerve  (page  5*M> 
note).    In  such  cases  the  deafiiess  will  probably  be  only  temporary.     Tumours 
and  injuries  to  the  base  of  the  skull  may  occasion  deafriess  from  direct  lesion 
of  the  nerve  or  its  roots  in  the  brain.     Hereditary  syphilis  sometimes  occasions 
deafriess,  though  I  know  not  what  is  the  anatomical  cause. ^     In  some  case< 
this  deafriess  may  subside  under  the  general  and  local  treatment  suggested  by 
the  diathesis.     Nervous  deafriess  also  occurs  from  functional  disturbances, 
mental  and  physical,  of  various  kinds.     It  may  be  caused  by  an  overdose  of 
quinine,  and  cured,  according  to  Mr.  Toynbee,  by  the  same  drug  in  small 
doses.     It  is  often  accompanied  by  distressing  tinnitus,  and  for  such  cases  &« 
well  as  those  which  are  truly  neuralgic  Mr.  Hinton  recommends  the  hydro- 
chlorate  of  ammonia  in  fall  doses.     Finally,  in  old  age  dea&ess  is  often  tlie 
sign  of  a  loss  of  the  sense,  i.e.  of  permanent  and  irremediable  degeneration 
of  the  ner\*e  or  the  structures  in  which  it  terminates.     I  do  not  speak  here 
of  the  congenital  deafriess  which  depends  on  malformation  of  the  inteni&l 
parts  of  the  ear  (deafrnutism),  since  this  affection,  interesting  as  it  has  become 
of  late,  from  the  successful  education  of  its  victims,  hardly  falls  within  the 
domain  of  practical  surgery. 

piseases  One  of  the  most  formidable  characters  of  disease  of  the  ear  is  its  liabihty 

the^bndD?^  to  extend  to  the  brain.  Inflammation  of  the  meatus  or  mastoid  cells  tend* 
to  spread  towards  the  lateral  sinus  or  the  cerebellum,  inflammation  of  the 
tympanum  towards  the  middle  lobe  of  the  brain,  and  that  of  the  labyrinth 
along  the  auditory  nerve  towards  the  medulla.  The  result  is  meningitis, 
abscess  in  the  substance  of  the  brain,  or  phlebitis  of  the  lateral  sinus,  pos- 
sibly followed  by  pytemia.  The  symptoms  commence  with  pain  in  the  head 
and  neck,  and  rigors  ;  then  delirium  ensues,  followed  by  paralysis,  ooma,  and 
death.    In  cases  of  general  pytemic  affection  from  phlebitis  of  the  lateral 

*  The  deafness  of  hereditary  syphilis  is  one  of  the  later  or  tertiaiy  phenomena  of  tK»i 
disease.  It  comes  on  usually  between  the  ages  of  five  and  fifteen,  and  often  pitM«d« 
gradually  to  total  deafness.  Mr.  Dalby  tells  mo  that  three  weeks  ia  the  ahoitest  and  Art 
years  the  longest  period  that  he  has  known  this  disease  to  be  in  progrev  befon  the  h«r* 
ing  was  entirely  lost. 
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sinus,  the  characteristic  symptoms  of  pyaemia  will  be  superadded.  The  affec- 
tion follows  on  all  kinds  of  diseases  of  the  ear,  but  mainly,  I  believe,  on  the 
acute  inflammation  of  the  tympanum,  which  is  one  of  the  sequelae  of  scarlet 
fever,  and  which  rapidly  spreads  to  the  bone ;  in  fact,  the  more  the  bone  is 
inflamed  and  the  acuter  that  inflammation  is,  the  more  danger  there  is  of 
cerebral  comphcations.  This  is  strictly  analogous  to  what  we  have  noted 
above  with  regard  to  acute  inflammation  of  bone  in  other  parts.  But  these 
complications  also  follow  in  chronic  diseases  of  the  ear,  though  in  such  cases 
the  discharge  has  generally  ceased  on  a  sudden,  and  in  all  probability  such 
obstmction  marks  the  supervention  of  some  acute  disease  of  the  bone,  which 
rapidly  spreads  along  the  veins  to  the  interior  of  the  skull. 

Treatment  can  be  of  any  avail  only  in  the  first  stage  of  the  disease,  when 
pain  in  the  head  and  the  cessation  of  some  habitual  discharge  gives  warning 
to  the  surgeon  of  the  possibihty  of  the  inflammation  spreading  inwards. 
Free  leeching  behind  tlie  ear,  incision  down  to  the  mastoid  process,  if  there 
is  any  pufiiness  or  tenderness  there ;  bhstering  behind  the  ears  or  setons  in 
the  nape  of  the  neck,  purgatives,  and  the  encouragement  of  the  discharge  by 
assiduous  warm  syringing  and  fomentation,  are  the  measures  which  seem 
most  worthy  of  trial.  Possibly,  if  the  membrana  tympani  be  entire  it  may 
be  well  to  incise  it,  and  wash  out  the  tympanic  cavity. 

In  connection  with  nervous  deafiiess  and  affections  of  the  internal  ear  I  Meniere's 
ought  to  mention  the  obscure  and  singular  affection,  called  after  its  describer  disease. 
'  Meniere's  disease,'  in  which  a  person  previously  in  good  health  suffers  from 
a  severe  attack  of  vertigo,  sometimes  so  that  he  falls  down  and  cannot  stand 
for  a  long  time,  and  this  is  accompanied  by  some  tinnitus.    On  recovering  from 
this  condition  one  ear  is  found  to  be  quite  deaf.    No  disease  can  be  detected 
in  the  tympanum,  nor  is  the  general  health  afterwards  affected.     *  The 
nervous  lesion,'  as  Mr.  Dalby  says,  '  must  be  situated  in  the  brain  or  the 
labyrinth — most  likely  the  latter.'    An  interesting  paper  on  this  subject  will 
be  found  in  vol.  viii.  of  the  *  St.  George's  Hospital  Reports '  by  Dr.  C.  Allbutt. 
He  gives  the  notes  of  a  large  number  of  cases  in  his  own  practice,  and  asserts 
that  the  disease  is  neither  rare  nor  hard  to  diagnose,  believing  that  the  only 
reason  for  its  appearing  rare  is  that  many  practitioners  are  not  familiar  with 
it,  and  so  ascribe  its  symptoms  to  other  causes.    Dr.  Allbutt  follows  Dr. 
Ferrier*  in  beheving  that  the  essential  lesion  in  Meni^re*s  disease  is  seated 
in  the  semicircular  canals.'    Its  leading  symptoms,  according  to  him,  are  a 
loss  in  the  affected  ear  of  the  power  to  hear  sounds  transmitted  through  the 
cranial  phones  (not  necessarily,  though  commonly,  also  deafuess  to  aerial  vibra- 
tions), giddiness,  vomiting,  a  reeling  gait  and  roaring  in  the  ears.     '  It  differs 
from  cerebral  disease  in  the  greater  continuance  and  recurrence  of  intense 
vertigo,  vertigo  often  worse  than  that  caused  by  any  other  malady,  by  the 
absence  of  loss  of  consciousness  and  by  the  concurrence  of  the  vertigo  with 
remarkable  noises  in  the  ears.'   Counter-irritation,  rest,  and  soothing  remedies 
i  chiefly  the  bromide  of  potassium)  are  the  means  generally  used  in  treating 
this  remarkable  affection,  but  hitherto  no  effectual  treatment  has  been  intro- 
daced. 

*  '  West  Riding  Asylam  Reports,'  toI.  t. 

*  This,  howerer,  is  doabted  by  Mr.  Dalby,  who  is  mors  disposed  to  refer  the  disease  to 
'^•x  irritation  of  the  pneamogastric  nerve  set  up  by  some  lesion  in  the  cottise  or  near  the 
''^  of  the  auditory  nerve. 
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SURGICAL  AFFECTIONS  OF  THE  KIDNEY. 


Nephritis. 


Affections 

simulating 

nephritis. 

Calculous'^ 

nephralgia. 


Calculous 
pyelitis. 


Abncess, 
rheuma- 
tism, and 
cvstitis. 


Treatment 
of  nephri> 
tis. 


Acute  inilammation  of  the  kidney  is  a  very  common  complication  in  surgical 
cases,  and  occurs  usually  as  an  extension  of  the  inflammation  of  the  bladder, 
which  will  presently  be  described  as  the  result  of  stricture,  stone,  diseased 
prostate,  and  other  common  surgical  affections.  It  may  also  follow  on  in- 
juries, or  arise  from  exposure  to  cold,  or  from  poisoning  by  cantharides.  or 
alcohol.  It  is  marked  by  rigors,  vomiting,  pain  in  the  back,  frequent  scantj 
micturition,  bloody  or  albuminous  urine,  frequently  purulent,  and  often  con- 
taining casts  of  the  renal  tubes,  with  a  good  deal  of  general  fever.  In  idio- 
pathic cases  anasarca  may  occur  and  total  suppression  of  urine.  Suppuration 
in  the  substance  of  the  kidney  may  ensue,  marked  by  increase  of  paui  and 
retraction  of  the  testicle,  and  is  rapidly  followed  by  the  unconsciousness  and 
sinking  which  attend  uriemic  poisoning. 

The  passage  of  a  calculus  down  the  ureter — *  calculous  nephralgia '— i? 
attended  with  some  of  the  above  symptoms.  *  Indeed,  excepting  the  severe 
febrile  symptoms,  all  those  of  nephritis  are  present,'  the  leading  symptoms 
being  acute  pain  shooting  down  the  loins,  retraction  of  the  testicle,  and 
vomiting.  The  urine  is  scanty  and  often  mixed  with  blood.  The  sudden- 
ness of  the  invasion  of  the  disease,  the  comparatively  healthy  condition  of 
the  urine,  and  especially  the  instantaneous  subsidence  of  the  symptoms  as 
the  stone  passes  into  the  bladder,  are  diagnostic  signs  from  nephritis.  The 
treatment  consists  in  the  very  free  use  of  the  hot  bath,  cupping  and  fomenta- 
tions to  the  loins,  the  free  administration  of  opium  and  other  narcotics,  and, 
if  the  pains  are  severe,  the  occasional  administration  of  chloroform — ^not  to 
total  ansBsthesia. 

Acute  calculous  pyelitis  is  distinguished,  according  to  Sir  H.  Thompson, 
from  nephritis  by  the  greater  severity  of  the  pain  in  the  back,  and  the  retrac- 
tion of  the  testicle,  and  by  the  less  rapid  course  of  the  disease.  Blood  and 
pus  will  be  found  in  intimate  admixture  with  the  urine. 

Nephritis  may  also  be  confounded  with  abscess  from  diseased  spine,  vitli 
lumbago  or  rheumatic  affection  of  the  muscles,  and  with  hysterical  or  neu- 
ralgic pain  ;  but  the  special  symptoms  of  all  these  conditions  are  almost  in 
themselves  sufficient  to  mark  the  difference,  and  the  state  of  the  urine  is  a 
conclusive  proof  of  the  absence  of  nephritis. 

Finally,  inflammation  of  the  bladder  from  stone  or  other  causes  may  to  a 
great  extent  simulate  renal  inflammation,  and,  of  course,  the  two  are  very 
often  combined  in  various  proportions.  But  the  localised  pain  in  the  re^ou 
of  the  bladder,  the  absence  of  any  tenderness  in  the  lumbar  region,  and  the 
discovery  of  the  cause  of  the  cystitis,  will  distinguish  it  from  nephritis. 

The  treatment  of  acute  nephritis  is  directed  chiefly  to  relieving  the  con- 
gested kidney  by  free  diaphoresis  from  the  sldn,  by  free  purging,  and  br 
leeches  and  coimter-irritation  to  the  loins,'  with  perfect  rest  and  low  diet.  The 

*  The  common  blister  should  not  be  used  in  these  cases,  for  fear  of  the  absorpcioo  of 
the  cantharides.  A  blister  can  be  raised  at  once  by  the  strong  liquor  ammcmie  or  by  diloro- 
form  covered  with  a  'watch-glass  or  oiled  silk. 
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vomiting  must  be  combated  by  hydrocyanic  acid  or  kreosote,  and  by  mustard- 
poultice  to  the  pit  of  the  stomach.  At  the  same  time  any  known  cause  of 
inflammation  or  obstruction  must  if  possible  be  removed,  and  as  little  me- 
chanical interference  with  the  urinary  organs  practised  as  the  exigencies  of 
the  case  permit. 

The  diagnosis  and  treatment  of  calculus  in  the  kidney  come  rather  within  NephroH- 
the  province  of  works  on  medicine.  The  surgeon  is  sometimes  consulted  as  ^  ^* 
to  the  possibihty  of  removing  a  stone  from  the  kidney,  and  the  operation  has 
now  been  frequently  performed  with  success,  the  stone  ha\ing  either  been  found 
in  the  pelvis  of  the  kidney,  or  lying  under  a  thin  layer  of  kidney-substance 
wliich  has  been  incised.  No  formal  directions  are  required  for  these  operations, 
which  are  really  less  formidable  than  would  at  first  sight  be  imagined,  to  judge 
from  the  opportunities  which  I  have  hitherto  had  of  witnessing  them.  In  a 
Pfratifjing  case  recently  in  St.  George's  Hospital  a  large  stone  wliich  had  long 
been  a  source  of  pain  and  hfematuria  was  removed  from  the  substance  and 
pelvis  of  the  kidney  by  Mr.  Haward  with  perfect  success.  It  is  often  possible 
in  these  cases  to  complete  the  diagnosis  by  feeUng  the  stone  with  a  needle 
either  passed  down  through  the  skin,  or  from  the  wound  before  the  kidney  is 
incised.  Often,  however,  the  stone  is  rather  situated  in  a  cavity  near  the 
kidney  than  in  the  organ  itself,  and  under  these  circumstances  is  much  more 
favourably  situated  for  extraction. 

Still  more  daring  is  the  attempt  to  remove  the  entire  kidney,  which  however  Nephrec- 
has  now  been  made  in  more  than  fifty  cases,  and  with  a  very  fair  proportion  ^*"*y* 
of  success.  The  operation  has  been  performed  either  for  movable  kidney  ac- 
companied with  much  pain,  for  old  scrofulous  disease  exhausting  the  patient 
l>y  constant  discharge,  for  cystic  degeneration,  or  for  tumour.  In  the  last 
class  of  cases,  as  the  disease  has  usually  been  of  a  cancerous  nature,  the 
operation  has  been  less  clearly  justifiable,  and  also  far  more  fatal.  In  the  three 
former  classes,  the  removal  of  the  kidney  is  certainly  indicated.  The  kidney 
may  either  be  removed  by  a  free  incision  from  the  loin,  or  by  abdominal  section 
through  the  peritoneal  cavity.  The  former  is  to  be  preferred  whenever  the 
mass  is  not  so  large  as  to  render  it  impossible  to  obtain  thus  a  free  access  to 
the  pedicle.  It  is  of  course  necessary  to  have  the  pedicle  perfectly  exposed,  in 
order  to  command  the  great  vessels  completely  before  removing  the  organ.  I 
would  refer  the  reader  on  this  subject  to  a  paper  by  Mr.  Barker  in  the  68rd 
and  64th  volumes  of  the  '  Med.-Chir.  Trans.* 

Chronic  nephritis,  as  a  sequel  of  the  acute,  and  the  other  conditions  which  <'^>">mc 
lead  to  albuminuria,  or  Bright's  disease,  would  form  a  subject  too  extensive  ^^^ 
and  too  purely  medical  for  the  present  place.  I  will  content  myself  with 
Haying  that  in  all  surgical  cases  the  state  of  the  urine  should  be  carefully 
examined,  and  the  surgeon  should  be  familiar  with  the  signs  of  chronic  de- 
feneration of  the  kidney,  since  they  powerfully  influence  prognosis,  and  will 
often  contra-indicate  operations  and  other  active  treatment  in  diseases  where 
such  treatment  would  otherwise  be  pressed  upon  the  patient. 

The  passage  of  blood  in  the  urine  is  a  frequent  symptom  both  in  medical  Hmna- 
and  surgical  practice ;  and  although  the  treatment  of  many  of  the  conditions    ""** 
which  give  rise  to  it  lies  within  the  province  of  the  physician,  yet  it  is  neces- 
Kary  to  review  all  of  them  for  the  purpose  of  diagnosis. 

The  blood  may  come  (1)  from  the  kidney,  including  the  ureter ;  (2)  from 
the  bladder,  including  the  prostate  gland ;  (8)  from  the  urethra. 

1.  The  sources  of  renal  hsemorrhage  are — rupture  or  laceration  of  tlie 
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SURGICAL  AFFECTIONS  OF  THE  KIDNEY. 


Nephritis. 


Affections 

simalating 

nephritis. 

Calculous' 

nephralgia. 


Calculous 
pyelitis. 


Abscess, 
rheuma- 
tism, and 
cv»titis. 


Treatment 
of  nephri- 

tlH. 


Acute  iuilammation  of  the  kidney  is  a  very  common  complication  in  sargical 
cases,  and  occurs  usually  as  an  extension  of  the  inflammation  of  the  bladder, 
which  will  presently  be  described  as  the  result  of  stricture,  stone,  diseased 
prostate,  and  other  common  surgical  affections.  It  may  also  follow  on  in- 
juries, or  arise  from  exposure  to  cold,  or  from  poisoning  by  cantharides,  or 
alcohol.  It  is  marked  by  rigors,  vomiting,  pain  in  the  back,  frequent  scanty 
micturition,  bloody  or  albuminous  urine,  frequently  purulent,  and  often  con- 
taining casts  of  the  renal  tubes,  with  a  good  deal  of  general  fever.  In  idio- 
pathic cases  anasarca  may  occur  and  total  suppression  of  urine.  Suppuration 
in  the  substance  of  the  kidney  may  ensue,  marked  by  increase  of  pain  and 
retraction  of  the  testicle,  and  is  rapidly  followed  by  the  unconsciousness  and 
sinking  which  attend  uraemic  poisoning. 

The  passage  of  a  calculus  down  the  ureter — *  calculous  nephralgia ' — is 
attended  with  some  of  the  above  symptoms.  '  Indeed,  excepting  the  severe 
febrile  symptoms,  all  those  of  nephritis  are  present,*  the  leading  symptoms 
being  acute  pain  shooting  down  the  loins,  retraction  of  the  testicle,  and 
vomiting.  The  urine  is  scanty  and  often  mixed  with  blood.  The  sudden- 
ness of  the  invasion  of  the  disease,  the  comparatively  healthy  oonditiou  of 
the  urine,  and  especially  the  instantaneous  subsidence  of  the  symptoms  as 
the  stone  passes  into  the  bladder,  are  diagnostic  signs  from  nephritis.  The 
treatment  consists  in  the  very  free  use  of  the  hot  bath,  cupping  and  fomenta- 
tions to  the  loins,  the  free  administration  of  opium  and  other  narcotics,  and. 
if  the  pains  are  severe,  the  occasional  administration  of  chloroform — ^uot  to 
total  anaesthesia. 

Acute  calculous  pyeUtis  is  distinguished,  according  to  Sir  H.  Thompson, 
from  nephritis  by  the  greater  severity  of  the  pam  in  the  back,  and  the  retrac- 
tion of  the  testicle,  and  by  the  less  rapid  course  of  the  disease.  Blood  and 
pus  will  be  found  in  intimate  admixture  with  the  urine. 

Nephritis  may  also  be  confounded  with  abscess  from  diseased  spine,  witli 
lumbago  or  rheumatic  affection  of  the  muscles,  and  with  hysterical  or  neu- 
ralgic pain ;  but  the  special  symptoms  of  all  these  conditions  are  almost  in 
themselves  sufficient  to  mark  the  difference,  and  the  state  of  the  urine  is  a 
conclusive  proof  of  the  absence  of  nephritis. 

Finally,  inflammation  of  the  bladder  from  stone  or  other  causes  may  to  a 
great  extent  simulate  renal  inflammation,  and,  of  course,  the  two  are  very 
often  combined  in  various  proportions.  But  the  localised  pain  in  tlie  re^'on 
of  the  bladder,  the  absence  of  any  tenderness  ui  the  lumbar  region,  and  tli«' 
discovery  of  the  cause  of  tlie  cystitis,  will  distinguish  it  from  nephritis. 

The  treatment  of  acute  nephritis  is  directed  cliiefly  to  relieving  the  con- 
gested kidney  by  free  diaphoresis  from  the  skin,  by  free  purging,  and  by 
leeches  and  coimter-irritation  to  the  loins,'  with  perfect  rest  and  low  diet.  Tiio 

*  The  common  blister  should  not  be  used  in  these  cases,  for  fear  of  the  abaorptioo  <>f 
the  cantharides.  A  blister  can  be  raised  at  once  by  the  strong  liquor  anunoniA  or  by  chloro- 
form covered  with  a  watch-glass  or  oiled  silk. 
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vomiting  must  be  combated  by  hydrocyanic  acid  or  kreosote,  and  by  mustard- 
poultice  to  the  pit  of  the  stomach.  At  the  same  time  any  known  cause  of 
inflammation  or  obstruction  must  if  possible  be  removed,  and  as  Httle  me- 
chanical interference  with  the  urinary  organs  practised  as  the  exigencies  of 
the  case  permit. 

The  diagnosis  and  treatment  of  calculus  in  the  kidney  come  rather  within  Nephioii- 
the  pro\dnce  of  works  on  medicine.  The  surgeon  is  sometimes  consulted  as  ^  ™^' 
to  the  possibility  of  removing  a  stone  from  the  kidney,  and  the  operation  has 
now  been  frequently  performed  witli  success,  the  stone  having  either  been  found 
in  the  pelvis  of  the  kidney,  or  l}ang  under  a  thin  layer  of  kidney- substance 
which  has  been  incised.  No  formal  directions  are  required  for  these  operations, 
which  are  really  less  formidable  than  would  at  first  sight  be  imagined,  to  judge 
from  the  opportunities  whicli  I  have  hitherto  had  of  witnessing  them.  In  a 
ratifying  case  recently  in  St.  George's  Hospital  a  large  stone  which  had  long 
been  a  source  of  pain  and  hfematuria  was  removed  from  the  substance  and 
pelvis  of  the  kidney  by  Mr.  Haward  with  perfect  success.  It  is  often  possible 
in  these  cases  to  complete  the  diagnosis  by  feeling  the  stone  with  a  needle 
tither  passed  down  through  the  skin,  or  from  the  wound  before  the  kidney  is 
incised.  Often,  however,  the  stone  is  rather  situated  in  a  cavity  near  the 
kidney  than  in  the  organ  itself,  and  under  these  circumstances  is  much  more 
favourably  situated  for  extraction. 

Still  more  daring  is  the  attempt  to  remove  the  entire  kidney,  which  however  Nephrec- 
has  now  been  made  in  more  than  fifty  cases,  and  with  a  very  fair  proportion  ^^^y* 
of  success.  The  operation  has  been  performed  either  for  movable  kidney  ac- 
companied with  much  pain,  for  old  scrofulous  disease  exliausting  the  patient 
by  constant  discharge,  for  cystic  degeneration,  or  for  tumour.  In  the  last 
class  of  cases,  as  the  disease  has  usually  been  of  a  cancerous  nature,  the 
operation  has  been  less  clearly  justifiable,  and  also  far  more  fatal.  In  the  three 
former  classes,  the  removal  of  the  kidney  is  certainly  indicated.  The  kidney 
may  either  be  removed  by  a  free  incision  from  the  loin,  or  by  abdominal  section 
through  the  peritoneal  cavity.  The  former  is  to  be  preferred  whenever  the 
mass  is  not  so  large  as  to  render  it  impossible  to  obtain  thus  a  free  access  to 
the  pedicle.  It  is  of  course  necessary  to  have  the  pedicle  perfectly  exposed,  in 
order  to  command  the  great  vessels  completely  before  removing  the  organ.  I 
would  refer  the  reader  on  this  subject  to  a  paper  by  Mr.  Barker  in  the  68rd 
and  64th  volumes  of  the  *  Med.-Chir.  Trans.' 

Chronic  nephritis,  as  a  sequel  of  the  acute,  and  the  other  conditions  which  < 'Jerome 
lead  to  albuminuria,  or  Bright*s  disease,  would  form  a  subject  too  extensive  ^^^ 
and  too  purely  medical  for  the  present  place.  I  will  content  myself  with 
saying  that  in  all  surgical  cases  the  state  of  the  urme  should  be  carefully 
examined,  and  the  surgeon  should  be  familiar  with  the  signs  of  chronic  de- 
generation of  the  kidney,  since  they  powerfully  influence  prognosis,  and  wiU 
often  contra-indicate  operations  and  other  active  treatment  in  diseases  where 
such  treatment  would  otherwise  be  pressed  upon  the  patient. 

The  passage  of  blood  in  the  urine  is  a  frequent  symptom  both  in  medical  Hasma- 
and  surgical  practice ;  and  although  the  treatment  of  many  of  the  conditions    ""** 
vhich  give  rise  to  it  lies  within  the  province  of  the  physician,  yet  it  is  neces- 
sary to  review  all  of  them  for  the  purpose  of  diagnosis. 

The  blood  may  come  (1)  from  the  kidney,  including  the  ureter ;  (2)  from 
the  bladder,  including  the  prostate  gland ;  (8)  from  the  urethra. 

1.  The  sources  of  renal  haemorrhage  are — rupture  or  laceration  of  the 

8  E 


786  DISEASES   OF  THE   URINARY  ORGANS. 

kidiiey  by  a  blow  or  fall,  cancer  of  the  kidney,  and  possibly  other  tamourB ; 
congestion  from  nephritis  or  from  the  use  of  certain  drugs ;  the  irritation  of 
a  calculus,  either  in  the  kidney  or  ureter ;  to  which  may  be  added  that  in  some 
general  diseases,  such  as  purpura,  the  hssmorrhagic  diathesis,  scurvy  and  the 
'  endemic  hcematuria,'  lately  described  as  prevailing  in  Africa,  blood  passes 
from  the  kidneys. 

The  diagnostic  symptoms  of  such  of  these  affections  as  Ue  within  the 
pro\4nce  of  surgery  will  be  found  under  their  appropriate  headings,  to  which 
I  will  only  add  that  the  blood  from  the  kidneys  is  always  intimately  mixed 
with  the  urine  (giving  it  a  dark  porter-colour),  and  that  *  as  a  general  rule 
such  urine,  passed  without  pain  or  any  other  local  symptom  whatever,  is  more 
likely  to  derive  its  blood  from  the  kidney  than  elsewhere '  (Sir  H.  Thompson ). 
The  urine  should  be  carefully  examined  microscopically,  in  order  to  determine 
the  presence  or  absence  of  casts  of  the  kidney-tubes. 

2.  The  sources  of  vesical  hematuria  are — wound  of  the  bladder  or  pros- 
tate ;  tumour,  cancerous  or  villous ;  calculus  in  the  bladder ;  congestion  of  the 
prostate  gland ;  ulceration  of  the  coats  of  the  bladder  or  acute  congestion  in 
cystitis. 

Blood  from  the  bladder  is  generally  less  intimately  mixed  with  the  urine 
than  that  from  the  kidney  ;  it  very  commonly  clots  in  the  bladder  and  remains 
behind  after  the  urine  has  been  passed ;  the  urine  first  passed  is  often  com- 
paratively clear,  while  at  the  end  of  micturition  the  blood  is  passed  almost  or 
quite  pure.  But  these  signs  are  not  always  to  be  impUcitly  relied  on,  and  the 
surgeon  must  examine  the  patient  carefully  for  the  diagnostic  symptoms  of  the 
affections  above  enumerated. 

8.  Urethral  haemorrhage  is  caused  by  blows  or  wounds  (including  laceration 
by  the  catheter),  impacted  calculus,  rupture  of  the  corpus  spongiosum  in  sexual 
intercourse  or  chordee ;  tumours  in  the  urethra ;  ulceration,  chiefly  in  syphilid : 
congestion  in  gonorrhoea  or  stricture. 

The  most  reUable  test  of  this  source  of  haemorrhage  is  when  it  can  be  de- 
tected as  occurring  independent  of  micturition,  which  can  almost  always  he 
done  if  the  patient  be  carefully  watched,  or  when  the  blood  collects  in  tlie 
urethra  and  forms  a  cast  of  it. 

The  source  of  the  haemorrhage  being  determined  and  its  supposed  cause, 
the  treatment  of  the  latter  is  of  course  the  main  indication,  but  tlie  haemor- 
rhage itself  sometimes  requires  treatment.  The  bladder  may  be  so  abnudautly 
occupied  by  clot  as  to  require  its  disintegration  and  removal  piecemeal,  by 
means  of  the  injecting  catheter ;  the  amount  of  blood  from  the  kidney  may  Ih* 
so  alarming  as  to  demand  the  administration  of  internal  styptics ;  urethral 
haemorrhage  may  sometimes  be  controlled  by  pressure,  a  metal  catheter  having 
first  been  passed ;  and  perfect  rest  should  in  all  cases  be  enforced,  whenever 
the  bleeding  is  considerable. 

Supprcs-  Suppression  of  urine  is  an  event  which  is  almost  certainly  fatal,  and  which 

sion  of  must  be  carefully  distinmiished  from  retention.  Obvious  as  tliis  distinction 
is,  it  is  strange  how  often  the  mistake  is  still  made.  The  causes  of  suppression 
are  general,  while  those  of  retention  are  local ;  in  suppression  the  bladder  l< 
found  perfectly  empty  on  passing  a  catheter,  or  ahnost  so ;  the  patient  experi- 
ences no  difficulty  in  passing  water,  but  has  none  to  pass,  or  only  a  very  small 
quantity.  He  is  troubled  with  vomiting  and  generally  pain  in  the  back,  an<l 
is  feverish  ;  becomes  stupid,  perhaps  delirious,  and  then  comatose,  and  almost 
always  dies.    Sir  H.  Thompson  mentions  a  case  in  which  the  patient  recoverwl 
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after  forty-eight  hours  of  complete  suppression,  and  I  have  known  another 
similar  one.  The  chief  points  in  the  treatment  are  free  action  on  the  skin  hy 
the  hot  bath  and  vapour  bath,  fomentations  and  leeches  to  the  back,  and  free 
purgation. 

DISEASES   OF  THE   BLADDER. 

The  bladder  has  been  absent,  the  ureters  opening  into  the  urethra,  rectum  or  Malfonna 
vagina,  but  the  malformation  is  a  very  rare  one.  *'°°** 

Less  uncommon  is  the  presence  of  a  *  double  bladder,'  or  large  congenital  Congenital 
cyst,  of  which  a  remarkable  instance,  shown  in  ^g.  856,  occurred  in  my  own  ^^^ ' 
practice.     Such  cases  cannot  be  diagnosed  or  treated  during  life.     Their 
main  interest  consists  in  knowing  that  such  a  diverticulum  may  occur,  and 
may  very  easily  become  the  seat  of  a  calculus,  which  then  would  present  great 
difficulties  in  its  operative  treatment. 

The  ordinary  malformation  of  the  bladder,  however,  is  extroversion.  This  Ex  trover- 
condition  depends  on  a  malformation  of  the  abdominal  parietes.  In  most  "^ 
cases  the  whole  of  the  hypogastric  region  is  deficient,  from  the  navel  to  the 
pubes.  There  is  no  umbilicus ;  the  anterior  wall  of  the  bladder  is  also  de- 
ficient :  its  posterior  wall  is  attached  to  the  skin  and  projects  from  the  belly 
in  the  form  of  a  red  prominence,  bleeding  readily,  and  showing  the  slit-like 
mouths  of  the  ureters,  from  which  the  urine  can  be  seen  distiUing.  The  parietes 
extend,  however,  in  some  cases  lower  than  the  umbihcus,  which  is  then  natural. 
Bounding  the  extroverted  bladder  is  a  double  ridge,  Hke  a  V  inverted,  which 
marks  the  coalescence  of  the  skin  and  bladder.  The  penis  is  rudimentary,  and 
is  marked  by  a  groove  on  its  dorsal  aspect,  into  the  back  of  which  as  it  joins 
the  vesical  membrane  the  semen  is  discharged  in  adult  life.  The  prostate  is 
hardly  to  be  discerned.  The  testicles  are  generally  natural.  There  is  often 
hernia  on  one  or  both  sides.     The  pubic  symphysis  is  often  deficient. 

The  same  malformation  occurs  in  the  female  sex  also,  but  much  more 
rarely.*  It  is  not  necessarily  complicated  with  any  malformation  of  the  in- 
ternal sexual  organs,  and  women  so  afflicted  have  borne  children. 

The  malformation  is  perfectly  consistent  with  health,  and  I  have  often  seen 
>agorous  adults  afifected  by  it.  Its  inconveniences  are  the  constant  dribbling  of 
urine  and  the  tendency  of  the  exposed  membrane  to  bleed.  The  latter  mfirmity 
may  be  corrected  by  a  plastic  operation  which  was  first  successfully  performed 
in  tliis  country  by  me  in  the  year  1863,'  and  a  similar  proceeding  has  been 
successfully  repeated  by  Mr.  J.  Wood  and  other  surgeons.  It  consists  in 
bringing  two  skin  flaps  over  the  bladder,  one  turned  with  its  cutaneous  surface 
downwards,  so  as  to  be  in  contact  with  the  extroverted  mucous  membrane ; 
the  other  with  its  raw  surface  downwards  and  in  contact  with  the  raw  surface 
of  the  former.  These  being  united  to  each  other  form  a  thick  bridge  over  the 
cleft,  which  may  be  afterwards  implanted  into  the  skin  of  the  abdomen  till 
only  a  narrow  orifice  is  left  below,  to  which  a  bottle  can  easily  be  applied.  But 
the  patient  or  his  friends  must  be  instructed  to  wash  out  the  cavity  frequently 
with  acidulated  water,  to  prevent  the  formation  of  phosphatic  concretions. 
Attempts  have  been  made  to  divert  the  course  of  the  ureters  into  the  rectum, 
80  as  to  form  a  cloaca  there,  and  obviate  any  incontinence  of  urine,  but  these 
have  hitherto  failed. 

*  See  a  jiaper  by  Dr.  Champneys  on  '  Kxtrovorsion  of  the  Bladder  in  the  Female,*  in 
'St.  Barth.  Hosp.  Reports/  vol.  xiii.  Sec  ahso  an  extraordinary  case,  described  in  the 
'Gas.  des  H6p.*  July  21,  1877,  in  which  the  vagina  was  entirely  abtient,  and  the  uterus 
opened  externally.  '  'Lancet,'  1863,  vol.  i.  p.  714. 
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Ill  connection  with  malformationB  I  may  mention  tlie  inversion  of  thi' 
female  bladder  which  is  sometimes  met  with  in  childhood,  and  which  thou^L 
not  due  to  malformation  might  easily  be  mistaken  for  it.     It  seems  t 


bUddn. 


The  bladder  projects  tliroiigli  tin- 
in  which  the  orifices  of  the 


from  constant  straining  in  making  water. 
urethra,  as  a  pyriform  red  vasculi 
can  be  seen.    On  a  careless 
tion   this  might  be  mistaken  for  ex- 
troversion, or  still  more  fatally  for  a 
polypus,  and  it  has  nearly  been  tied  on 
that  suspicion.     Treatment  by  careful 
reduction,  maintained  by  a   catheter 
with  a  bulbous  end,  and  frequent  cau- 
terisation of  the  expanded  urethra  with 
the  actual  cautery,  has  been  successful 
in  restoring  the  power  of  retaining  the 

The  bladder  may  protrude  as  a 
hernia  into  the  scrotimi  or  vagina,  or 
may  form  part  of  the  contents  of  an 
inguinal  hernia  in  the  male,  or  a  fem- 
oral in  the  female.  The  occurrence  is 
a  rare  one,  the  diagnosis  difficult,  and 
in  one  case  recorded  by  Pott  the  her- 
niated bladder  was  opened  by  mistake. 
When,  by  careful  examination,  the 
surgeon  has  reason  to  apprehend  that 
the  bladder  is  herniated— i.e.  when 
pressure  on  the  hernia  always  onuses 
the  immediate  exit  of  urine,  and  when 
a  catheter  passes  into  or  towards  the 
hennal  orifice — double  care  should  be 
exercised  to  reduce  it  and  keep  it  re- 
duced. In  the  female,  when  it  protrudes 
into  the  vagina  it  forms  one  of  the 
forms  of  vaginal  cystocele,  which  will 
be  found  treated  of  in  a  subsefjiient 
chapter. 


Many  kinds  of  tumour  have  been 
found  springing  from  the  walls  of  tlie 
bladder.  The  innocent  tumours  are  tn*  i^-d  wmt.  Ti.f  openimnor  Uj*  ai«rt» -^j 
warty  growths,  polypi,  and  fibrous  ih-«<«BdKTo»(,ti,r-»iho(wi.irh»i-n"r' 
tumours.  These,  however,  are  rarely  or  uV>Mraimi u^aT^ Tu  inkiwi-r  »>•■  ■ 
found,  and  can  hardly  be  diagnosed,  at  ii^fi,''bi<r'^inilj  Nii^iMi.rhJ''» %■" 
least  m  the  male.  They  cause  merely  moI-t''ii^tS^^''^b!I'^",^--'' 
symptoms  of  obstruction  to  the  How  of  J^'^  '?i;B'f«tX'"i7''"«rSu)'^ti!i^  Sli^"' 
urine,  the  cause  of  which  it  is  impos-  '''•'h-  >^-  Ttmn^*  tol  in  p.  u*.  euiw-w 
sible  exactly  to  discover.  In  the  female, 

where  the  finger  can  be  passed  into  the  bladder  mider  chloroform,  the  diignee'' 

might  be  made  and  the  tumour  removed  by  ligature.     These  tunionrB  ar*  l"" 

rare  to  require  more  than  a  passing  mention.     Hut  tlie  tumours  which  »"' 

■  Lo«p,  ID  'lancet,'  1863,  vol.  i.  p.  150. 
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coDimouly  met  with  in  practice,  and  wliicL  give  rise  to  definite  symptoms  of 
tbeir  owii,  besides  those  which  are  due  to  the  mere  obstruction  caused  by 
their  position,  are  the  \-illous  tumour  and  cancer. 

Villous  tumour  of  the  bladder  is  usually  innocent,  both  structurally  and  Tlllons 
Hur^cally  (see  p.  861),  tliough  a  cancerous  tumour  may  also  sometimes  be  *<"»""''■ 
covered  by  WUous  processes  of  mucous  membrane,  as  seen  in  Fig.  3S6.  The 
true  vUlouB  tumours,  however,  consist  merely  of  numerous  processes  exactly 
resembling  the  villi  of  the  chorion  in  structure,  very  vascular,  and  often  deve- 
loped at  different  parts  of  the  bladder,  so  as  to  form  multiple  growths,  maoy 
of  which  are  only  perceptible  on  anatomical  examination,  and  probably  give 
rise  to  no  symptoms.     When  the  gro«'th  has  attained  a  size  large  enough  to 


before  hli  dnth  oi 

portion  of  the  KTOwth  cuuc  mniy  Id  the  eje  of  Ihe 
InitRimnit.  nhlch  on  mlciwroplnl  cuKilniitlon 

form  a  tamour  (as  in  Fig.  867)  it  usually  gives  rise  to  fits  of  liiematuria. 
which,  however,  as  in  that  case,  may  be  extremely  irregular,  separated  by 
long  intermissions  of  perfect  health.  The  pum  caused  by  this  tumour  de- 
pends apparently  on  its  situation  in  the  bladder.  When  a  small  tumonr 
1  whether  villous  or  malignant)  ia  growing  near  the  neck  of  the  bladder  and 
is  tightly  grasped  by  its  muscular  fibres  during  each  action  of  the  bladder 
the  pain  is  often  very  considerable— uideed,  I  have  known  it  to  be  agonising 
— whilst  a  similar  tumour  might  exist  in  the  fundus  or  upper  part  of  the 
bladder  with  comparatively  few  symptoms.  The  same  applies  to  retention 
of  urine  as  well  as  to  pain. 

Cancer  of  the  bUdder  is  generally  of  the  encephaloid  variety.    I  have  not  cancer. 
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as  yet  met  with  any  other  form  of  cancer  aa  a.  primary  ^owth,  though  autbord 
admit  the  exiBtence  of  scirrhus,  and  Sir  H.  Thompson  has  recorded  one  of 
epithehoma.'  Other  forms  of  cancer  affect  the  bladder  by  continuity,  »  iu 
scurhus  of  the  rectum,  epithelial  cancer  of  the  vagina,  &g.  The  Bymptoms 
of  cancer  of  the  bladder  are  usually  persistent  hematuria,  '  generally,'  sap 
Sir  H.  Thompson,  '  occurring  suddenly,  and  in  large  qnantities,  ratlier  than 
by  frequent  or  continuous  oozings  from  capillary  vessels,  wliich  latter  modt 
is  more  characteristic  of  villous  growths.'  There  ia  usually  much  distress 
from  obstruction  to  micturition  and  from  chronic  cystitis,  great  pain  in  the 
bladder  or  perineam,  and  shooting  down  the  th^hs  or  into  the  loins.  The 
general  health  usually  soon  suffers,  and  the  glands  in  the  iliac  fossa  or  in  the 
loins  become  enlarged.    Death  generally  occurs  early. 

As  to  the  diagnosis  of  tumour  of  the  bladder  This  rests  (a)  on  exclusioD 
of  the  other  sources  of  hiematuna  (6)  on  direct  exammatiou  (c)  on  detection 
of  portions  of  the  growth  in  the  urme 

Reference  may  be  made  to.  the  section  on  Hematuria  Ip  78fi)  for  the 
symptoms  attending  the  various  forms  of  bleedmg  from  the  urethra.  The 
patient  must  be  carefully 
sounded,  when  not  only  will 
there  be  no  sensation  or  sound 
of  stone,  but  the  tumour 
may  sometimes  be  easily  felt. 
Prostatic  litemorrhage  some- 
times gives  rise  to  a  suspicion 
of  tumour,  but  the  transient 
character  of  this  affection  will 
dtstuiguiah  it,  at  any  rate, 
trom  the  biematuria  due  to 
malignant  disease. 

The  tumour,  when  malig- 
nant, sometimes  grows  so 
rapidly  as  to  fill  the  bladder 
almost  entirely,  or  projects  as 
a  large  hard  mass,  easily  felt  ^ 
with  the  sound.  But  this  is 
by  no  means  common,  and  the 
absence  of  any  sensation  of      ''       "*'™' 

tumour  does  not  go  for  much  in  the  diagnosis.  At  other  times  the  soibce 
of  the  tumour  breaks  down  rapidly,  and  shreds  of  it  come  away  in  the  urine, 
the  structure  of  which  can  easily  be  recognised  by  microscopic  exaniination, 
and  it  is  said  that  separate  cancer-cells  may  be  recognised  in  t'tie  urine ;  but 
mistakes  are  so  often  made  about  this,  from  taking  the  cells  of  epitbelinin 
variously  modified  for  cancer-cells,  and  in  cases  of  cancer  it  ia  so  common  tot 
no  such  cells  to  be  found,  that  I  think  httle  importance  is  to  be  attributed  to 
microscopic  examination. 

In  cases  of  rapidly  growing  cancer,  apart  from  all  direct  examination,  wIkk 
once  the  diagnosis  of  stone  and  of  prostatic  lismorrhage  is  excluded,  the  oodtw 
of  the  symptoms  usually  suHiciently  indicates  the  nature  of  the  case. 

'  '  Path.  8oc.  Trans.'  vul.  iviii.  p.  162.  Them  wna  a  ntnilar  gravth  in  tfaa  kidMJ.  la 
the  opinion  of  ni«nj  microocopistx,  howeTer,  moet  of  the  lumouw  which  an  ela«i>d  Ih»»  •» 
cnwphaloid  are  moir  corrwtlj  rcganled  as  e]iiihelioni».  The  point  ia  one  of  liHl»  iMjuin- 
ance.  At  any  rate,  the  malignnat  tumour  usoallr  growi  with  gnat  rapiilit^,  olccMMani. 
and  IiIcbU  copiouily. 
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To  diagnose  a  villous  growth  is  often  a  very  difficult  matter  ;  in  fact,  the  Dia^oaU 
diagnosis  is  often  made  only  conjecturally,  by  excluding  other  sources  of  tumour!*^ 
haBmaturia.  In  a  case,  such  as  that  from  which  Fig.  357  was  taken,  where 
the  symptoms  extend  over  many  years,  and  cannot  be  referred  to  prostatic 
causes,  the  diagnosis  is  extremely  probable,  and  sometimes,  as  in  that  instance, 
is  rendered  certain  by  the  accidental  escape  or  detachment  of  a  portion  of  the 
tumour. 

The  treatment  of  either  of  these  forms  of  tumour  can  in  general  be  only 
palliative,  i.e.  directed  to  subdue  pain  by  opiates  and  to  check  haemorrhage 
from  the  bladder  by  astringents.  In  cancer  the  disease  will  probably  prove 
fatal  within  a  few  months.  Cases  of  villous  tumour  run  too  irregular  a  course 
to  justify  any  confident  prognosis.  Sometimes,  as  in  the  case  referred  to 
above,  the  patient  lives  many  years  in  moderate  comfort.  At  others  the 
growth  rapidly  impUcates  the  neck  of  the  bladder,  and  the  exhaustion  caused 
by  haematuria  and  cystitis  soon  exhausts  the  patient's  powers.  In  general  Removal 
it  is  most  prudent  to  abstain  from  any  mechanical  interference  in  cases  diag-  growths!" 
nosed  as  villous  tumour,  the  passage  of  instruments  being  only  resorted  to 
when  absolutely  necessary,  since  every  contact  of  the  catheter  must  increase 
the  bleeding.  In  the  female  such  tumours  have  been  felt  with  the  finger  and 
removed  with  tlie  wire-^craseur.  Mr.  Harrison  *  of  Liverpool  relates  a  case 
in  which  this  operation  was  twice  performed  on  a  woman  set.  35,  with  a  good 
result.  In  the  male  sex,  the  diagnosis  of  villous  and  other  tumours  by  direct 
digital  examination  has  recently  been  recommended  and  extensively  practised 
by  Sir  H.  Thompson,  and  a  very  gratifymg  amoimt  of  success  has  been  ob- 
tained. He  makes  a  free  incision  into  the  urethria  in  the  middle  line  of  the 
perinfeum,  along  whicli  the  finger  is  passed  through  the  prostate  and  neck  of 
the  bladder  into  its  cavity.  Being  empty,  the  whole  interior  of  the  bladder 
can  be  examined  by  the  finger,  aided  by  counter-pressure  above  the  pubes, 
and  the  tumour  can  then  be  brought  into  the  grasp  of  a  pair  of  forceps  and 
removed.  It  is  of  course  true  that  the  same  tumour  may  grow  again,  or  that 
another,  which  was  imperceptible  at  the  time  of  operation,  may  take  on  active 
growth  ;  so  that  complete  success  can  never  be  promised ;  and  if  the  growth 
be  malignant  the  operation  may  easily  prove  fatal.  Still,  the  attempt  marks 
a  distinct  advance  in  the  surgery  of  the  urinary  organs.^ 

Inflammation  of  the  bladder  is  divided  into  three  degrees,  acute,  sub-acute,  Cystitis. 
and  chronic.  Most  of  the  cases  which  are  seen  in  surgical  practice  belong 
to  the  subacute  or  the  chronic  variety.  The  causes  are  usually  those  which 
produce  obstruction  to  the  flow  of  water  or  direct  irritation  of  the  mucous 
membrane.  Thus  cystitis  is  a  frequent,  or  even  constant,  complication  of 
stricture  and  enlarged  prostate  ;  it  is  one  of  the  symptoms  of  stone  or  other 
foreign  body  in  the  bladder,  and  is  very  liable  to  be  caused  by  the  retention 
of  a  catheter  in  the  bladder.  Fractured  spine  usually  produces  cystitis,  and 
cystitis  is  often  produced  by  the  irritation  from  decomposing  lurine  in  other 
forms  of  paralysis  where  the  patient  is  unable  to  pass  water.  Some  materials 
which  are  eliminated  by  the  urine  out  of  the  blood  having  been  taken  as  food 
or  absorbed  from  the  skin  may  cause  cystitis.  The  /amilar  example  of  this 
is  the  inflammation  of  the  bladder  sometimes  produced  by  cantharides  taken 

'  *  Lectures  on  Diseases  of  the  Urinary  Organs/  1878,  p.  180. 

«  The  operations  of  Sir  H.  Thompson  and  previous  operators  will  be  found  recorded  l>y 
him  in  the  66th  vol.  of  the  *  Med.-Chir.  Trans/  See  alw)  RansokofT, '  MKliaU  News/  Feb.  10, 
1883,  and  Thompson  in  '  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  pp.  188'194. 
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into  the  stomach  or  applied  as  a  blister.  The  bladder  may  also  be  inflamed 
by  the  spread  of  inflammation  from  a  neighbouring  organ,  as  in  gonorrhoea 
or  in  inflammation  of  the  prostate.  Finally,  direct  mechanical  violence,  as 
in  surgical  operations,  is  a  frequent  cause  of  cystitis,  and  it  may  originate 
spontaneously,  either  from  exposure  to  cold,  or  from  tubercular  irritation,  or 
the  softening  of  tubercular  deposit,  or  from  no  known  cause  whatever. 
Anatomy  Inflammation  of  the  bladder  commences  always  on  its  mucous  surface,  the 

o  cys  w.  nagj3j|jj.|mg  becoming  so  loaded  with  blood  as  to  assume  a  dark  purple  colour, 
thickened  and  velvety,  in  some  cases  coated  with  adherent  lymph  and  plios- 
phatic  deposit  from  the  urine,  in  others  ulcerated  here  and  there.  The  irrita- 
tion which  accompanies  it  produces  frequent  and  spasmodic  muscular  action. 
Often  the  cause  of  the  afiiection  involves  obstruction,  and  consequently  much 
straining  to  make  water,  and  from  these  circmnstances  muscular  hypertrophy 
is  a  constant  phenomenon  in  cystitis,  so  that  the  muscular  fibres  stand  out 
under  the  mucous  surface  somewhat  like  the  columnfe  carnese  of  the  heart, 
and  they  cross  each  other  m  every  direction,  leaving  small  spaces  or  alveoli 
between  them.  To  this  condition  the  terms  'columnar  and  fasciculated 
bladder  *  are  appUed.  The  mucous  coat  of  the  bladder  is  often  protruded 
through  the  opening  of  these  fasciculi,  causing  pouches  which  sometimes  do 
not  reach  through  the  whole  thickness  of  the  walls  of  the  bladder  (Fig.  BtUi. 
while  at  other  times  they  form  distinct  and  definite  projections  (Fi^.  885). 
often  of  very  large  size.  Similar  and  sometimes  much  larger  pouches  or 
cysts  are  fomid  as  congenital  malformations  (Fig.  855). 

The  symptoms  of  cystitis  in  the  acute  form  are  general  fever,  great  pain  in 
making  water,  frequency  in  micturition,  bloody  urine,  soon  turning  purulent. 
pain  and  tenderness  to  pressure  in  the  region  of  the  bladder,  and  pain  ex- 
tending down  the  thigh  and  peruieeum ;  often  also  the  strauiing  produce:^ 
prolapsus  or  piles. 
Formation  We  commonly  see,  however,  the  less  severe  form,  which   is  variously 

of  ropy        described  as  subacute  or  chronic,  m  which  the  mucous  membrane  of  the 
mucus. 

bladder  secretes  an  abundant  deposit  of  alkaline  mucus  or  muco-pus,  and  in 
which  the  urine  is  turbid  and  contains  a  variable  quantity  of  a  mortary 
deposit  usually  called  '  ropy  mucus.'  This  deposit  is  formed  of  phosphate  of 
lime  mixed  with  pus  and  mucus,  and  is  very  \iscid,  clinging  to  the  vessel 
when  inverted  and  slowly  falling  out  in  a  mass.  The  supernatant  urine, 
when  examined  by  the  microscope,  usually  is  found  to  contain  a  good  deal 
of  pus,  and  the  triple  phosphate  of  ammonia  and  magnesia.  This  phosphate 
is  also  sometimes  found  mixed  with  the  phosphate  of  Ume  in  the  sediment. 
The  urine  decomposes,  becoming  intensely  alkaline  and  ammoniacal,  whereas. 
when  the  mucus  is  only  in  small  quantity,  though  the  deposit  is  itself 
alkalme,  the  urine  may  be  acid.'  It  appears,  then,  that  the  essential  cao:^ 
of  the  decomposition  of  the  urine  is  the  mixture  with  it  of  the  alkaline 
mucus  or  muco-pus  secreted  by  the  walls  of  the  bladder ;  and  tliis  decom- 
position is  connected,  at  any  rate  by  some  pathologists,  with  the  chemical 
composition  of  urea.  Thus,  the  formula  for  urea  being  C9  H4  N^  Oj,  its  elements* 
are  exactly  the  same  as  those  of  carbonate  of  ammonia,  minus  2  atoms  of 
water.  Thus,  2  atoms  of  carbonic  acid  C.^  O4  +2  atoms  of  ammonia  N,  H«s 
C2  O4  N.J  H(^— deduct  O2  H,  (2  atoms  of  water),  and  the  result  is  as  above, 
Cj  H4  Nj  Oa,  or  one  atom  of  urea.  This  decomposition  readily  ensues  oat 
of  the  body  on  heating  urea  with  an  alkali,  and  the  decomposition  of  tlie 
urine  is  regarded  (and  certainly  with  the  highest  probabiUty)as  an  analogous 

'  Sir  B.  UrodieV  Works,  toI.  li.  p.  466. 
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if  not  identical  chemical  change.  The  carbonic  acid  partly  goes  to  the  base 
of  the  phosphate  of  lime,  forming  carbonate  of  lime,  which  is  found  to  consti- 
tute a  part  of  the  mortary  mass,  and  the  ammonia  is  partly  set  free,  partly 
unites  in  forming  the  ammonio-magnesian  phosphate.  This  ammoniacal 
urine  again  acts  as  an  irritant  on  the  bladder  and  propagates  the  inflamma- 
tory condition  by  which  it  was  caused ;  the  inflammation  may  even  spread  up 
the  ureters  to  the  pelvis  of  the  kidney,  exciting  inflammation  of  its  lining 
membrane,  in  which  case  the  urine  will  be  secreted  alkaline,  and  earthy 
phosphates  may  be  found  on  the  renal  calyces ;  sometimes  the  inflammation 
causes  the  formation  of  small  abscesses  beneath  the  lining  membrane  of  the 
kidney,  a  condition  to  which  the  term  pyeUtis  is  applied. 

Other  changes  occur  also  in  the  bladder  besides  the  ordinary  morbid 
phenomena  above  described.  Generally  speaking  the  inflammation  produces 
only  muscular  hypertrophy  accompanied  by  no  permanent  change  of  the 
mucous  membrane ;  but  in  some  cases  organised  inflammatory  or  fibroid 
deposit  may  be  found  in  the  submucous  coat.  At  other  times  deposits  of  pus 
<  abscess  of  the  bladder)  occur  in  the  thickness  of  its  walls ;  and  there  are 
eases  (though  chiefly  in  stone  or  foreign  body)  where  the  mucous  coat  is 
ulcerated,  or  even  where  ulceration  extends  through  the  whole  bladder  and 
produces  perforation.  This  ulceration  is  usually  marked  by  vesical  hsemor- 
rhage  and  by  acute  localised  agony  in  the  part  affected,  much  aggravated  by 
tlie  contact  of  instruments.  I  remember  meeting  with  it  once  in  a  case  of 
stone,  where  it  persisted  long  after  the  removal  of  the  calculus  (which  was  a 
very  small  one)  by  a  single  sitting  of  lithotrity,  and  ultimately  proved  fatal 
by  pyaemia. 

In  these  cases  of  cystitis  with  hypertrophy  the  cavity  of  the  bladder  is  Contrac- 
usually  contracted,  and  often  very  much  so.     But  there  are  many  cases  of  dUataUon 
passive  obstruction  in  which,  on  the  contrary,  the  bladder  is  simply  distended  of  tiie 
and  much  thinned.   '  This  condition  occurs  not  in  stricture,  but  in  those  cases     *^^^^'* 
of  enlarged  prostate  where,  by  reason  of  the  size  of  the  prostatic  mass  impli- 
cating the  muscular  apparatus  at  the  neck  of  the  bladder,  the  viscus  is  incapa- 
citated from  contracting  and  suffers  passive  distension.* — Thompson. 

The  treatment  of  cystitis,  like  that  of  all  surgical  affections,  to  be  rational  Treatment. 
and  successful,  must  be  guided  by  a  knowledge  of  its  cause.  In  the  rare  cases 
where  no  cause  can  be  ascertained,  the  treatment  must  be  directed  to  soothing 
irritation  and  remo\'ing  pain.  For  these  purposes  rest  in  the  horizontal 
posture,  warm  fomentations,  warm  hip-baths,  and  opiates  by  the  mouth  or  as 
suppositories  are  very  useful.  Li  acute  or  subacute  cases  the  application  of 
leeches  or  cupping  the  periiifeum  is  extremely  beneficial.  The  bowels  are  to 
be  kept  open  without  purging.  Hyoscyamus  in  large  doses  is  often  of  great 
service.  The  other  medical  means  must  be  regulated  by  the  acuteness  of  the 
attack  and  the  condition  of  the  urine.  If  the  latter  be  acid  and  the  attack 
moderately  acute,  no  good  can  be  done  by  local  interference,  nor  by  the 
administration  of  the  mineral  acids  ;  in  fGhct,  alkaline  carbonates  may  some- 
times be  given  with  advantage. 

But  in  ordinary  cases  the  attack  is  not  acute,  nor  is  there  any  doubt  about 
its  cause.  The  presence  of  a  stricture,  an  enlarged  prostate,  a  stone,  a  gonor- 
rhcea,  or  an  injury  of  the  spine  at  once  points  out  that  the  cystitis  is  but  a 
symptom,  and  that  its  cure  must  depend  on  the  surgeon's  success  in  removing 
the  cause  on  which  it  depends.  Still  even  when  this  is  impossible,  much,  as 
Sir  B.  Brodie  remarks,  may  be  done  towards  relieving  the  affection  of  the 
bladder.     In  cases  which  are  purely  chronic,  accompanied  by  copious  secretion 
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of  mucus,  but  with  little  irritation,  and  in  which  after  death  the  bladder  will 
be  found  rather  dilated  than  contracted,  and  thin  rather  than  h3rpertropbied« 
a  condition  to  which  the  term  catarrh  of  the  bladder  is  properly  applied,  much 
good  is  done  by  washing  the  bladder  out  and  by  injections  acidulated  with 
nitric  or  sulphuric  acid.     The  exhibition  of  diluent  or  demulcent  draa^hts  in 
tolerably  large  quantities,  or  in  some  cases  the  balsams  or  turpentines,  i< 
followed  by  improvement.     In  catarrh  of  the  bladder  the  favourite  remedieK 
are  the  decoction  of  uva  ursi,  or  pareira  brava,  or  a  combination  of  the  two  ; 
in  cases  where  there  is  somewhat  more  inflammation  large  doses  of  the  decoc- 
tion of  triticum  repens,  or  a  smaller  quantity  of  buchu  may  be  given ;  alkalies 
and  opiates  being  combined  with  these  as  circumstances  demand.     Sir  H. 
Thompson  quotes  with  approbation  a  prescription  of  Dr.  Gross  :  one  oanct' 
and  a  half  of  the  leaves  of  the  uva  ursi  and  half  an  ounce  of  hops  are  infas«d 
for  two  hours  in  two  pints  of  boiling  water,  a  wine-glassful  to  be  taken  several 
times  a  day.    The  mere  demulcents  are  used  chiefly  as  vehicles  for  oilier 
medicines  and  as  diluting  the  urine  :  such  as  barley-water,  gum-water,  decoc- 
tion of  mallows  or  of  Irish  moss,  Unseed- tea,  &c.    Caution  is  to  be  obaer%'ed 
in  estimating  the  reaction  of  the  urine.     It  does  not  follow  because  the  urine 
when  passing  is  alkaline  that  the  secretion  is  alkaline.     Acid  urine  coming 
into  an  inflamed  and  irritable  bladder  will  cause  it  to  secrete  alkaline  mucus, 
the  decomposition  of  which  soon  turns  the  secretion  alkaline.     In  such  easeii 
there  is  generally  obstruction,  and  the  secretion  may  be  best  made  healthy 
by  removing  the  obstruction,  washing  out  the  bladder,  and  administering  a 
soluble  alkali,  such  as  the  citrate  of  potash. 
Opening;  There  are  cases  in  which  the  ca\ity  of  the  bladder  is  extremely  small  and 

^n^  ^^^r  ^^^  ^^^^  ^  P^^^  water  consequently  almost  incessant,'  and  these  are  extremely 
(C3*8to-  difficult  to  treat  in  consequence  of  the  intolerance  of  any  local  treatment  by 
tomy,)  ^^g  irritable  bladder.  In  some  cases,  where  the  frequency  of  micturition  has 
been  the  leading  symptom,  the  bladder  still  retaining  a  btr  capacity,  the 
surgeon  has  felt  himself  justified  in  cutting  into  the  bladder,  as  m  the  opera- 
tion of  lithotomy,  in  order  to  ensure  at  any  rate  temporary  rest  to  the  inflamt^i 
organ,  and  the  operation  has  been  often  useful,  and  particularly  in  females.* 
But  in  females  all  local  measures  are  much  more  easy  to  carry  out  and  mucli 
more  likely  to  succeed,  and  in  them,  besides  the  necessary  investigation  into 
the  general  conditions  of  the  system  and  the  local  condition  of  the  bladder. 
the  state  of  the  uterus  and  vagina  must  be  carefully  examuied,  and  aiiy 
irregularity  corrected. 

Yesico-  This  may  be  the  place  to  mention  the  occasional  (tliough  fortunately  raivt 

StSa"*^  occurrence  of  a  fistulous  communication  between  the  bladder  and  some  part 
of  the  intestinal  tube.  This  painful  symptom  is  found  usually  in  cancer,  but 
there  are  instances  (of  which  I  have  recorded  a  very  remarkable  one*)  in  which 
the  formation  of  the  opening  seems  due  to  common  ulceration  of  the  bowel  or 
possibly  of  the  bladder,  though  this  latter  is  I  think  less  probable.  It  occurs 
usually  in  the  male  sex,  but  sometimes  also  in  the  female.  The  conununication 

*  In  a  case  of  this  sort  rf»corded  by  Dr.  Dawson  of  Cincinnati  in  the  •  X.  Y.  Archi?** 
of  Clin.  Surg.'  vol.  i.  the  patient  used  to  pass  water  as  often  as  80  times  in  a  day. 

*  I  would  refer  on  this  head  to  a  paper  by  Dr.  R.  F.  Weir  in  the  '  New  York  Med.  lU^onl." 
June  12,  1880.  in  which  a  table  is  given  of  47  cases  of  cystotomy  in  the  male.  In  the  iwU 
operation  which  I  have  myself  performed  the  relief  was  great,  and  I  had  an  opportnnitT  f^ 
ascertaining  that  it  peniisttnl  about  two  years  after  the  operation. 

■  •  Mcd.-Chir.  Trans.'  voK  xlix.  and  1.  See  also  Mr.  PenneU's  and  Mr.  Charles  Hawkit*'* 
eases  there  referred  to. 
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is  either  with  the  large  or  small  intestine.     The  appearance  and  odour  of  the 
mine,  and  probably  the  pain  in  the  part,  first  attract  the  patient's  attention, 
And  then  the  fsecal  matter  can  be  detected  either  with  the  eye  or  the  micro- 
^3Cope.     As  the  opening  enlarges,  and  especially  when  the  large  bowel  is  the 
neAt  of  the  fistula,  masses  of  sohd  fieeces  pass  into  the  bladder,  causing  obstruc- 
tion of  the  urethra,  and  probably  forming  the  nucleus  of  a  phosphatic  stone. 
Xn  such  cases  the  lumps  must  be  broken  up  with  a  lithotrite ;  and  if  on  carefal 
^examination  the  surgeon  is  satisfied  that  the  commimication  is  with  the 
sigmoid  flexure,  the  descending  colon  should  be  opened.     This  operation  was 
performed  in  the  case  under  my  care,  and  with  temporary  success.   The  patient 
^was  much  reheved,  and  was  about  to  resume  his  ordinary  avocations,  when  a 
relapse  took  place  in  an  even  severer  form,  and  he  died  fourteen  months  after 
the  operation.    The  cause  of  death  was  foimd  to  be  the  formation  of  a  similar 
communication  with  the  caecum,  the  original  opening  between  the  bladder  and 
sigmoid  flexure  having  closed.     A  most  interesting  case  imder  the  care  of  Mr. 
Hakes  of  Liverpool  will  be  found  related  in  the  *  Liverpool  Medical  and  Sur- 
j^cal  Reports,'  vol.  iii.,  and  the  *  Liverpool  and  Manchester  Reports,'  1875, 
in  which  the  patient  survived  five  years.     After  his  death  the  large  intestine 
below  the  artificial  anus  was  found  to  be  absolutely  impervious,  and  represented 
only  by  a  fibro-areolar  cord. 

DISEASES  OF  THE  PROSTATE. 

Acute  inflammation  of  the  prostate  is  generally  a  consequence  of  gonorrhoea.  Acute 
but  may  be  caused  also  by  injuries  (one  of  the  most  frequent  being  rough   {°o^*"*' 
catheterisation),   by  inflammation  of  the  bladder,  by  stricture  setting  up 
inflammation  of  the  urethra  behind  the  obstruction,  by  the  application  of 
caustic,  and  by  the  lodgment  of  calculus. 

The  symptoms  of  acute  prostatitis  are  rigors,  feverishness,  pain  and  irri- 
tation in  making  water,  with  frequent  calls  to  do  so,  pain  in  defiecation,  and 
pain  radiating  from  the  loins  down  the  back,  thighs,  and  perinaeum.  If  there 
is  any  tendency  to  piles  they  will  probably  show  themselves,  on  examination 
by  the  rectum,  and  this  examination  is  found  to  be  very  painful ;  the  prostate 
is  swoUen,  hard,  hot,  and  very  tender ;  and  if  a  catheter  is  passed,  there  is 
acute  tenderness  of  the  prostatic  part  of  the  urethra.  There  will  probably 
be  some  pus  in  the  urine  from  inflammation  of  the  prostatic  urethra,  even 
irrespective  of  abscess,  which,  however,  is  very  liable  to  form.  This  is  marked  Prostatic 
by  the  continuance  of  the  feverish  condition  for  several  days,  with  rigors,  ***<**'• 
tension,  and  pulsation  in  the  region  of  the  perinaeum  and  bladder.  The 
difficulty  of  passing  water  will  also  probably  increase.  Examination  with  the 
finger  will  now  prove  that  the  hard  prostatic  tumour  has  given  place  to  a  soft 
swelling  in  which  perhaps  the  surgeon  may  detect  fluctuation,  though  from 
the  awkward  position  in  which  it  hes  for  palpation  this  is  not  always  possible. 
These  abscesses  are  not,  however,  always  situated  inside  the  capsule  of  the 
gland,  for  very  similar  symptoms  are  caused  by  suppuration  around  it — 
periprostatic  abscess. 

The  diagnosis  of  acute  prostatitis  is  not  usually  difficult  if  attention  is  paid 
to  the  course  of  the  symptoms,  and  the  disease  usually  has  a  &vourable  issue. 
It  generally  subsides  of  itself,  on  the  withdrawal  of  irritation,  or  under  treat- 
ment, or  else  runs  on  to  abscess,  which  bursts,  with  free  discharge  into  the 
urethra  and  a  sudden  reUef  to  the  symptoms.  But  things  may  not  go  on  so 
happily.     I  have  seen  one  striking  case  in  which  an  abscess  neglected  and  over- 
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into  the  stomach  or  applied  as  a  blister.  The  bladder  may  also  be  inflamed 
by  the  spread  of  inflammation  from  a  neighbouring  organ,  as  in  gonorrluBa 
or  in  inflammation  of  the  prostate.  Finally,  direct  mechanical  violence,  as 
in  surgical  operations,  is  a  frequent  cause  of  cystitis,  and  it  may  originate 
spontaneously,  either  from  exposure  to  cold,  or  from  tubercular  irritation,  or 
the  softening  of  tubercular  deposit,  or  from  no  known  cause  whatever. 
Anatomy  Inflammation  of  the  bladder  commences  always  on  its  mucous  surfiEbce,  the 

o  cys  1  IS.  uigm^jj-aug  becoming  so  loaded  with  blood  as  to  assume  a  dark  purple  colour, 
thickened  and  velvety,  in  some  cases  coated  with  adherent  lymph  and  phos- 
phatic  deposit  from  the  urine,  in  others  ulcerated  here  and  there.  The  irrita- 
tion which  accompanies  it  produces  frequent  and  spasmodic  muscular  action. 
Often  the  cause  of  the  aflection  involves  obstruction,  and  consequently  much 
straining  to  make  water,  and  from  these  circumstances  muscular  hypertrophy 
is  a  constant  phenomenon  in  cystitis,  so  that  the  muscular  fibres  stand  out 
under  the  mucous  surface  somewhat  like  the  columns  camesB  of  the  heart, 
and  they  cross  each  other  in  every  direction,  leaving  small  spaces  or  alveoli 
between  them.  To  this  condition  the  terms  'columnar  and  feisciculated 
bladder '  are  applied.  The  mucous  coat  of  the  bladder  is  often  protruded 
through  the  opening  of  these  fasciculi,  causing  pouches  which  sometimes  do 
not  reach  through  the  whole  thickness  of  the  walls  of  the  bladder  (Fig.  884 1. 
while  at  other  times  they  form  distinct  and  definite  projections  (Fig.  S8o), 
often  of  very  large  size.  Similar  and  sometimes  much  larger  pouches  or 
cysts  are  found  as  congenital  malformations  (Fig.  855). 

The  symptoms  of  cystitis  in  the  acute  form  are  general  fever,  great  paui  iii 
making  water,  frequency  in  micturition,  bloody  urine,  soon  turning  purulent, 
pain  and  tenderness  to  pressure  in  the  region  of  the  bladder,  and  pain  ex- 
tending down  the  thigh  and  perinceum ;  often  also  the  straining  produces 
prolapsus  or  piles. 
Formation  We  commonly  see,  however,  the  less  severe  form,  which   is  variooslj 

of  ropy  described  as  subacute  or  chronic,  in  which  the  mucous  membrane  of  tlie 
bladder  secretes  an  abundant  deposit  of  alkaline  mucus  or  muco-pus,  and  iii 
which  the  urine  is  turbid  and  contains  a  variable  quantity  of  a  mortan* 
deposit  usually  called  *  ropy  mucus.'  This  deposit  is  formed  of  phosphate  of 
lime  mixed  with  pus  and  mucus,  and  is  very  ^dscid,  clinging  to  the  vessel 
when  inverted  and  slowly  falling  out  m  a  mass.  The  supernatant  nrine. 
when  examined  by  the  microscope,  usually  is  found  to  contain  a  good  deal 
of  pus,  and  the  triple  phosphate  of  ammonia  and  magnesia.  This  phosphate 
is  also  sometimes  found  mixed  with  the  phosphate  of  lime  in  the  sediment. 
The  urine  decomposes,  becoming  intensely  alkaline  and  ammoniacal,  whereas, 
when  the  mucus  is  only  in  small  quantity,  though  the  deposit  is  itself 
alkaline,  the  urine  may  be  acid.^  It  appears,  then,  that  the  essential  cause 
of  the  decomposition  of  the  urine  is  the  mixture  with  it  of  the  alkaline 
mucus  or  muco-pus  secreted  by  the  walls  of  the  bladder ;  and  this  decom- 
position is  connected,  at  any  rate  by  some  pathologists,  with  the  chemical 
composition  of  urea.  Thus,  the  formula  for  urea  being  C9  H4  N^  Ojiits  elemenut 
are  exactly  the  same  as  those  of  carbonate  of  ammonia,  minus  2  atoms  of 
water.  Thus,  2  atoms  of  carbonic  acid  C.^  O4  +  2  atoms  of  ammonia  N^  H«3= 
C2  O4  N2  Hg— deduct  Oj  Hj  (2  atoms  of  water),  and  the  result  is  as  above, 
C2  H4  Nj  O2,  or  one  atom  of  urea.  This  decomposition  readily  ensues  oat 
of  the  body  on  heating  urea  with  an  alkali,  and  the  decomposition  of  the 
urine  is  regarded  (and  certainly  with  the  highest  probability)  as  an  analogous 

•  Sir  B.  Brodie*s  Works,  vol.  ii.  p.  466. 
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^Ir.  Lee  has  lately  published  some  interesting  lectures  on  this  topic,  to  which 
I  would  refer  the  reader.* 

Enlargement  of  the  prostate  gland  is  an  affection  of  old  age  ;  not  that  all,  Enlarged 
or  the  majority,  of  old  people  suffer  from  this  affection ;  but  that  it  only  occurs  P*^**^^- 
after  the  middle  of  life.^  It  consists  either  of  a  hypertrophy  of  the  prostate 
itself  (Fig.  360),  or  of  a  tumour  developed  in  the  neighbourhood  of  the  gland, 
but  separated  from  it  by  a  capsule  of  fibrous  tissue  (Fig.  859),  or  of  a 
combination  of  the  two.  The  enlargement  very  often  affects  the  whole  of 
the  gland,  sometimes  only  one  side;  sometimes  it  consists  chiefly  of  an 
abnormal  development  of  the  central  portion — the  uvula  vesicae,  or  third 
lobe,  as  it  is  called.  The  separate  tumours  consist  of  tissue  bearing  great 
resemblance  to  that  of  the  prostate  itself,  but  not  perfectly  developed,  just 
as  in  the  adenoid  tumours  which  have  a  similar  relation  to  the  female  breast. 
Sometimes,  as  in  Fig.  861,  the  enlarged  prostate  is  also  ulcerated  on  its  surface, 
and  often  in  old  age  either  with  or  without  such  ulceration  the  veins  around 

the  prostate  gland  (prostatic  plexus)  become 
engorged  and  bleed  into  the  bladder.  I  have 
seen  the  urine  almost  black  with  blood  for 
many  days  together  from  this  cause.  HaBmor-  Prostatic 
rhage  from  the  prostate  is  easily  known  by  rh^e!' 
the  absence  of  stone,  by  the  abs^ice  of  all 
previous  history  and  symptoms  of  cystitis, 
by  the  suddenness  and  copiousness  of  the 
bleeding  (reminding  one  in  this  respect  of 
epistaxis),   and  by  the  enlargement  of  the 

Fio.  M9.    A  section  of  a  proetate  gland,  in  tx  i  a        i.  a 

connection  with  which  is  a  small  tumour,  Organ,     it   rarely  requires   any  treatment. 

re?n?ti1«Sr^e!'i:,roic1p^^^^^^^  If  it   does,   washing  out  the  bladder  with 

;:^te^'o?  'c^i  ^SL^'mienZ  acidulated  lotions,  and  the  administration 

epithelium,  and  connected  together  by  Qf  internal  styptics,   as  acetatc  of  lead  or 

fine  fibroid  tlasue.   There  were  the  usual  ,  ,      i       .     t 

■)TiiptonM  of  enlarged    prosUte.     The  gaUlC  aCld,  WOuld  be  mdicatcd. 

hlailder  is  seen  to  be  much  hypertro-  rrsi        n      a        re     j^  jji.  i  ^ 

phied,  and  at  the  post-mortem  examina-  Ihe    first    efiect    prodUCed    by    enlarged    SymptoniH 

'^:  :A"teS,""ArS  SUd'SSfnSiVS;!  M  prostate  is  a  certain  degree  of  difficulty  and  ^t^^JJf^^ 
ih^i^'rvT'cSSattr^^^  straining  in  making  water,  which  is  most 

a::^R4i^.^r,xly:.m^!  *"*•  perceptible  at  the  end  of  the  evacuation. 

This  is  succeeded,  if  treatment  be  neglected, 
by  chronic  cystitis.  For  in  all  obstructions  to  the  flow  of  urine,  a  certain 
amount  being  constantly  left  in  the  bladder,  the  walls  of  the  bladder  are  con- 
tinually irritated;  the  urine,  as  previously  explained,  becomes  turbid  and 
alkaline ;  the  bladder  is  never  fairly  emptied,  and  some  of  the  residue  of 
the  urine  must  always  be  left,  by  which  the  irritation  is  kept  up  and  propa< 
gated.'  Then,  if  the  obstruction  continues  unrelieved,  all  the  usual  sequelae 
may  ensue  :  dilatation  of  the  urinary  passages,  leading  to  uraemia ;  or  inflam- 
mation of  the  ureters,  and  kidneys,  leading  to  pyelitis ;  and  in  either  case 
speedy  death. 

The  diagnosis  is  generally  very  easy.   The  patient  first  believes  himself  to  Diagnosis. 
have  stricture,  and,  of  course,  he  may  have  both.    But  a  case  of  uncomplicated 
enlargement  of  the  prostate  is  very  easily  distinguished  from  one  of  stricture. 

*  *  Lectures  on  Syphilis,'  &c,  1875.    Lect.  ix. 

»  The  researches  of  Sir  H.  Thompson  ('  Syst.  of  8urg/  3rd  ed.  vol.  iii.  p.  198)  and  of  Dr. 
Messer  render  it  probable  that  enlargement  appreciable  on  dissection  exists  in  about  one- 
third,  and  enlargement  causing  symptoms  in  about  one-tenth,  of  males  over  sixty. 

'  Surgical  writers  sometimes  use  language  which  conveys  to  »tudent«  the  idea  that  the 
same  urine  is  constantly  retained  in  the  bladder.  This,  of  course,  can  hardly  be  intended, 
but  the  bladder  ia  excited  to  inflammation  by  its  never  being  evacuated. 
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The  patieDt's  age  and  the  absence  of  prenous  history  of  stricture  mokes  thr 
diagnosis  of  enliirged  proatate  most  probable,  and  this  is  easily  confirmed  liv 
examination  from  tlie  rectum,  when  the  enlarged  prostate  will  be  fotmd  as  a 
hard  tumour  pressing  down  into  tlie  bowel ;  or  by  passing  an  instrument  after 
the  patient  has  made  water,  when  it  will  be  found  that  tliere  is  no  obstacle  till 
the  point  of  the  catheter  passes  under  the  pubes,  when  by  depressing  tiii- 
handle  between  the  patient's  thighs  the  catheter  can  usually  be  easily 
made  to  ride  over  it,  and  all  the  more  so  if  a  full-sized  instrument  be  used, 
which  is.  of  course,  the  direct  reverse  of  what  is  found  in  stricture.  When 
the  bladder  is  reacLed  it  will  probably  be  found  that  tlie  patient  has  iioi 
entirely  emptied  it. 

Unless  it  has  been  long  neglected,  there  is  not  usually  much  difficulty  in 
dealing  with  prostatic  enlargement.  A  catheter  should  be  passed  daily  wiih 
all  possible  gentleness  ;  if  there  is  much  muco-pus  in  the  urine  the  bladJir 
should  be  washed  out ;  if  the  enlargement  of  the  gland  is  considerable,  is 
indicated  by  the  large  amount  of  residual  urine  in  the  bladder  after  the  patitni 
has  emptied  it  of  as  much  as  he  can,  the  catheter  should  be  passed  man- 
frequently,  two  or  three  times  a  day,  or  even  whenever  the  patient  wishes  to 
make  water.  When  the  water  has  become  very  foul  the  free  injection  ami 
washing  out  of  the  bladder  should  not  be  neglected.  The  catheter  should  not 
be  tied  in-  unless  there  is  unusual  trouble  in  passing  it.  This  treatment  is 
palliative  only,  but  I  am  under  the  impression  that  it  does  tend  to  prevent  tljf 
further  growth  of  t)ie  disease,  whicli  seems  to  be  quickened  by  irritation.  Au^l 
it  certainly  saves  the  patient's  life  by  obviating  the  various  complications  whii-L 
otherwise  ensue.  But  it  is  beyond  the  power  of  medicine  to  reduce  tlie  en- 
largcmeiit  which  has  once  formed. 

Retention  of  urine  often  comes  on  so  suddenly,  and  disappears  so  coui- 
pletely  in  enlarged  prostate  as  to  prove  tliat  it  is  caused  by  some  sudiltii 
spasm,  or  enlargement,  from  hj-per- 
feinia  of  the  gland.  The  cause  is 
usually  sexual  intercourse,  a  de- 
bauch, exposure  to  cold,  or  urinary 
inflammation,  the  result  of  stricture 
or  instrumentation.  There  is  not 
usually  any  difficulty  in  passing  an 
instrument  and  relieving  the  reten- 
tion in  a  case  of  this  kind,  and  then 
rest  in  bed  with  demulcents  and 
opiates  soon  restores  the  patient  to 
his  former  condition.  In  other  cases 
the  retention  is  so  nearly  constant 
as  to  show  that  it  depends  mainly 
on  the  size  of  the  enlargement,  and 
in  such  casos  the  retention  if  unre- 
lieved soon  paxses  into  incontinence. 
Patients  in  this  condition  often  be- 
lieve that  no  instrumental  treatment  i 
is  required  since  they  are  always 
passing  water,  but  of  course  no  sur- 
geon would  fall  into  such  a  mistake. 
It  may  sometimes  he  useful  to  a  patient  who  suffers  from  frequent  attack*  of 
retention  depending  on  prostatic  enlargement  to  know  that  he  can  probtblv 
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relieve  himself  to  some  extent  by  placing  himself  on  tiis  hands  and  knees, 
though  this  should  never  encourage  him  to  neglect  the  instrumental  treatment 
which  his  case  now  urgently  requires. 

There  are  some  cases  (by  no  means  as  many  as  hM  been  taught)  in  i 
which  the  passage  of  an  ordinary  full-sized  caUieter  is  difficult.  &ome-  | 
times  this  depends  on  lateral  enlargement,  which  may  be  detected  by  ex- 
ploration per  rectum  and  an  appropriate  direction  given  to  the  instrument. 
At  other  times  it  depends  on  the  urethra  being  really  lengthened  and 
pushed  up  into  a  somewhat  vertical  direction  by  the  tumour.  When  this  is 
the  case  a '  prostatic  catheter '  most  be  passed,  in  order  to  reach  the  bladder. 
This  is  longer  and  has  a  larger  curve  thsji  the  ordinary  instrument. 

These  means  will  succeed  in  the  great  majority  of  cases.  But  there  are  i 
some  in  which  no  dexterity  will  succeed  in  reaching  the  bladder,  either  &om  [ 
the  extent  of  enlargement,  or  from  the  existence  of  false  passages.  In  such 
cases  it  has  been  recommended  (and  the  recommendation  is  endorsed  by  Sir 
B.  Brodie,  Works,  ii.  627)  to  thrust  the  catheter  through  the  substance 
of  the  prostate,  as  was  done  in  the  case  from  which  Fig.  861  was  taken. 
But  this  proceeding  is  now,  I  think,  given  up — at  least,  I  have  not  of  late 
years  heard  of  its  being  done.  In  many  such  cases  if  the  irritation  be  subdued 
by  evacuating  the  distended  bladder  two  or  three  times  with  the  aspirator, 
treatment  may  be  successfully  resumed.  In  others  a  more  permanent  opening 
into  the  bladder  must  be  made.  When  the  enlargement  is  not  too  considerable 
and  the  bladder  can  be  felt  behind  the  prostate,  most  surgeons  prefer  to  punc- 
ture from  the  rectum.  I  cannot  say  that  this  appears  best  to  myself,  since  the 
puncture  will  only  give  temporary  rehef  and  the  symptoms  may  recur.  It  is 
•luite  true  that  the  irritation  may  subside  or  the  false  passages  may  heal,  and 
then  the  surgeon  may  succeed  again 
in  passing  the  catheter.  But  the 
same  advantages  also  attend  what 
I  conceive  to  be  the  better  plan  in 
these  cases,  viz.  to  puncture  above 
the  pubes. 

This  is  an  operation  of  no  diffi-  i 
culty,  and  I  beheve  of  little  danger, 
when  tlie  bladder  is  fidly  distended. 
A  puncture,  or  small  incision,  is 
made  in  the  middle  line  immediately 
above  the  pubea  ;  and  the  fat,  if  there 
is  much,  may  be  broken  down  with 
the  director  or  handle  of  the  knife. 
Then  the  finger  will  feet  the  fluctuat- 
ini;  bladder  and  a  common  trochar 
and  canula.  or  a  curbed  one,  if  at 
hand,  is  passed  in,  and  a  pieceof  gum 
I.  catheter  passed  through  to  steady  it 
timjti  ai>d  prevent  its  slipping  out.     After 

I  about  a  week  or  ten  days,  when  the 

I™ti'Di7nre'  t™"''  °^  ^^^  wound  is  cousoUdated, 
n-omrgCM  the  instrument   may  be  removed, 
cleaned,  and  changed.    The  advan- 
tage of  this  puncture  is  that  the  canula  can  be  worn  permanently  with  little 
',  if  it  is  necessary.     A  canula  provided  witli  a  sliield  and 


bladder 
«U>»e  the 
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stopcock  is  adapted,  and  the  patient  removes  the  plug  when  he  wants  to  reheve 
his  bladder.  He  is  tlms  spared  all  the  annoyance  of  instromeutation.  The 
bladder,  however,  must  be  kept  carefully  washed  out. 

The  only  time  I  have  as  yet  had  occasion  to  perform  this  operation,  die 
patient  (who  was  in  a  very  bad  state  at  the  time)  survived,  and  I  heard  of  him 
a  year  afterwards  in  good  health  and  still  wearing  the  canula. 


Cancer  of 
the  pros- 
tate. 


Other 
affectioDfi 
of  the 
prostate. 


Cancer  only  rarely  originates  in  the  prostate  gland,  though  its  priman 
occurrence  there  is  indisputable,  and  in  some  cases  it  remains  confined  to  the 
organ.  It  gives  rise  to  acute  pain,  haemorrhage,  and  frequent  micturition,  iii 
fact  to  many  of  the  symptoms  of  stone,  and  in  a  well-marked  instance  which 
occurred  in  my  own  practice,  it  was  not  till  after  repeated  examination,  and 
under  ansesthesia,  that  I  fully  satisfied  myself  of  the  absence  of  stone  ;  bat 
the  distress  is  usually  even  more  acute  than  in  stone,  and  the  wasting  and  los« 
of  health  are  striking  phenomena.  There  is  more  pain  also  in  neighbouring 
parts  than  is  usually  felt  in  stone  in  the  bladder.  When  the  tumour  has 
grown  considerably  it  may  be  possible  to  assure  oneself  of  its  nature  by  ex- 
amination from  the  rectum ;  but  at  first  it  will  simulate  the  ordinary  eular^re- 
ment  of  advanced  life,  and  these  cases  almost  always  occur  after  middle  a<:e.* 
The  cancer  is  usually  of  the  encephaloid  variety,  though  in  some  cases  it  hai^ 
been  described  as  scirrhus,  and  it  may  spread  to  the  neighbouring  organs,  or 
may  affect  the  inguinal  glands,  or  fragments  of  it  may  be  found  in  the  water 
— in  any  of  which  cases  the  diagnosis  will  be  clear  enough.  Notliing  can  be 
done  except  to  palhate  the  patient's  sufferings  as  best  may  be. 

Tubercle  is  fQund  in  the  prostate  in  cases  where  the  whole  urinary  tract 
is  affected,  and  cysts  of  the  prostate  are  spoken  of,  but  only  as  cavities  fonned 
by  prostatic  calculi,  which  will  be  described  later  on.  Hydatids  have  bet- n 
fomid  lodged  in  the  neighbourhood  of  the  gland,  and  have  produced  retention 
of  urine  by  pressing  on  the  bladder ;  but  the  condition  hardly  allows  of  dia 
gnosis  before  operation.  The  indication  will  be  to  open  the  bladder  in  tlie 
most  accessible  situation  on  faihng  to  pass  the  catheter.  Then  the  nature 
of  the  case  will  probably  be  recognised,  when  the  hydatids  must  be  freely 
evacuated  by  incision,  and  all  remains  of  them  frequently  washed  out. 


Malforma- 
tions. 


Hypospa- 
dias and 
epispadias. 


DISEASES   OF  THE   URETHRA. 

There  are  cases  of  congenital  obhteration  of  the  urethhi,  but  I  am  not  aware 
that  the  deformity  has  been  recognised  during  life.  In  fact,  the  iniant  gener- 
ally dies  very  soon  after  birth,  otherwise  there  could  be  no  difficulty  in  cuttinsr 
down  to  the  seat  of  obstruction,  and  opening  the  posterior  part  of  the  urethra, 
which  seems  generally  natural. 

But  the  malformations  about  which  the  surgeon  is  usually  consulted  an^ 
hypo-  and  epi-spadias.  The  former  is,  in  its  minor  degrees,  a  very  conunoii 
malformation,  and  one  of  no  consequence  whatever.  The  urethra  opens  on 
the  lower  surface  of  the  penis  at  some  distance  beyond  the  natural  position  of 
the  meatus.  When,  as  is  most  usual,  this  opening  is  only  a  little  behind  the 
glans  the  patient  can  pass  water  naturally,  and  in  sexual  intercourse  the  semen 
will  be  lodged  fairly  within  the  vagina,  so  that  there  is  no  motive  for  stugic*! 
interference.    The  prepuce  also  is  in  these  cases  usually  somewhat  misshaped. 

1  sir  H.  Thompflon  says  that  it  has  also  been  noted  in  early  childhood,  bnt  that  no 
are  on  record  between  the  ages  of  eight  and  forty-one. 
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forming  merely  a  large  flap  on  the  dorsal  surfiace  of  the  glans,  which  fia,lls 
into  the  skin  of  the  penis  on  either  side,  but  does  not  form  a  complete  circle. 
Hypospadias,  however,  in  its  higher  grades  is  a  very  serious  infirmity.  The 
uretlura  opens  at  the  root  of  the  penis,  the  urine  rmis  down  over  the  thighs, 
so  that  the  patient  is  obUged  to  make  water  sitting,  and  the  semen  would  be 
discharged  externally,  if  the  patient  were  capable  of  sexual  intercourse  ;  but 
this  is  seldom  the  case,  for  the  penis  is  bound  down  to  the  scrotum  by  a  firm 
band,  which  becomes  very  perceptible  in  erection,  and  the  organ  curves  down- 
wards, somewhat  as  in  chordee.  This  band  is  probably  the  remnant  of  the 
undeveloped  corpus  spongiosum. 

Elaborate  attempts  have  been  made  to  remedy  this  deformity  by  plastic 
operations,  and  with  some  success,  though  I  am  not  aware  whether  complete 
success  has  as  yet  been  obtained.     Three  several  indications  have  to  be  ful- 
filled :  (1)  to  Hberate  the  penis,  so  that  it  may  assume  its  natural  direction 
when  erect ;  (2)  to  form  a  new  urethra,  so  that  the  urine  and  semen  may  find 
a  channel  to  the  glans ;  and  (8)  to  close  the  original  opening.     The  penis  is 
accordingly  dissected  free  of  the  scrotum,  and  raised  up  to  the  abdomen. 
The  neighbouring  skin  is  transplanted  from  the  penis  and  scrotum  in  two 
layers  laid  on  each  other  by  their  bleeding  surfaces,  and  with  the  cutaneous 
surface  of  the  inner  flap  turned  towards  the  penis  to  fonn  the  new  urethra, 
and  after  these  flaps  have  adliered  and  are  healed,  the  fistulous  orifice  is  re- 
freshed and  miited  to  the  new  urethra,  a  catheter  being  kept  in  the  bladder. 
The  attempt  is  worth  making  in  healthy  boys  or  young  men,  and  it  is  said  to 
have  been  so  far  successful  that  a  patient  previously  unable  to  effect  an 
entrance  was  rendered  capable  of  sexual  intercourse,  but  the  fistulous  orifice 
remained.     I  once  tried  the  operation  in  early  childhood,  but  should  not  feel 
disposed  to  repeat  it  at  that  age.     A  very  guarded  opinion  must  be  given  as 
to  the  possibihty  of  an  infant  afflicted  with  this  malformation  ever  being 
able  to  beget  children. 

The  opposite  malformation— epispadias— ui  which  the  urethra  opens  on 
the  dorsal  aspect  of  the  penis,  is  very  much  rarer,  and  is  generally  accom- 
panied with  great  general  malformation  of  the  rest  of  the  external  genitals. 
In  its  extreme  degree  it  constitutes  the  extroversion  of  the  bladder  before 
spoken  of.  Attempts  have  been  made  here  also  to  put  the  parts  in  a  more 
natural  condition  by  plastic  operations.  In  fact,  the  operation  which  I  per- 
formed for  extroversion  of  the  bladder  was  adapted  from  one  which  had  been 
practised  in  epispadias.  But  it  is  very  doubtful  whether  any  good  can  be 
done  in  such  cases. 


Stricture  of  the  urethra  is  a  disease  which  is  very  frequent  in  every  rank  Stricture 
of  life,  but  of  which  the  worst  and  most  complicated  examples  are  found  urethra, 
amongst  the  poor,  who  do  not  understand  the  gravity  of  a  complaint  which 
is  so  insidious  at  first,  and  who  very  often  have  not  the  time  or  the  means 
required  for  its  successful  treatment.  I  mention  this,  inasmuch  as,  like  heniia 
and  like  many  other  surgical  affections,  stricture  would  not,  generally  speak- 
ing, prove  formidable,  certainly  would  very  seldom  lead  to  death,  if  it  were 
made  the  subject  of  early  and  intelligent  treatment. 

The  cause  of  stricture  is  in  general  either  a  low  inflammation  of  the  sub- 
mucous tissue  of  the  urethra,  or  cicatrisation,  the  result  of  an  injury.  A  very 
common  cause  of  stricture  seems  to  be  the  persistence  of  a  neglected  gonor- 
rbceal  discharge,  and  some  surgeons  believe  (and  certainly  with  much 
probability)  that  ulceration  of  the  urethra  in  gonorrhcea,  such  as  is  known  to 
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occur  Bometimes,  may  often  prove  the  etartiiig- point  of  cicatriBatioii,  and  > 
of  stricture.  However,  speaking  generally,  it  is  impoaaible  to  prove  anytlih. 
of  the  kind ;  the  urethra  at  the  seat  of  stricture  displays  more  or  less  '■ 
induration  and  thickening  beneath  itB  mucoua  sur&<:e,  causing  coiitracliMi 
of  its  canal,  but  no  such  definite  band  as  we  Hliould  expect  to  be  the  re.~u!' 
of  the  cicatrisation  of  an  ulcer.  And  though  there  can  be  no  question  tha: 
gonorrlioea  is  a  frequent  cause  of  stricture,  yet  in  many  cases  of  stricturt  : 
is  impossible  to  trace  any  connection  with 
gonorrhcea,  or  uideed  any  cause  whatever. 

Another  cause  of  stricture  may  be  syphilis. 
Fig.  808  is  taken  from  a  case  in  whicli  the 
healing  of  a  syphilitic  sore  led  to  stricture  at 
the  meatus,  and  I  Lave  introduced  it  also 
to  show  how  great  destruction  is  sometimes 
allowed  to  take  place  from  a  disease  in  itself 
very  readily  curable.  The  simplest  means 
would,  no  doubt,  have  sufficed  at  first  to  cure 
this  stricture,  which  was,  nevertheless,  per- 
mitted to  lead,  through  years  of  agony,  to  the 
patient's  death. 

The  most  fonnidable  kind  of  stricture  is 
tliat  which  follows  trau- 
matic rupture  of  the 
wall  of  tlie  urethra. 
after  a  fall  or  blow. 
This  kind  of  stricture 
is  generally  in  the  part 
which  passes  below  the 
arch  of  the  pubes, 
although  occasionally, 
from  blows  or  wounds, 
it  may  occur  elsewhere. 
The  resulting  cicatrix 
is  usually  very  dense, 
hard,  and  contractile, 
so  that  even  after  com- 
plete dilatation  it  wilt 
recur  again  and  again. 
It  constantly  leads  to 
fistula  ui  perinieo,  and 
occasions  death  or  seri- 
ous complications,  in  _  __  _  _ 
spite  of  the  most  judi-  "{i '\r7»''  ""''""'■  ^''  3i  's"™'  ""'■"*'  "'""'^  " 
cious  treatment. 

The  most  common  seat  of  stricture  is  said  by  Sir  B.  Urodie  lo  be  • " 
membranous  portion  of  the  urethra.  The  researches  of  Sir  H.  Tlinnip'^" 
have,  howeier,  proved  that  in  the  majority  of  tlie  specimens  cootainM  i 
museums  the  constriction  is  rather  iu  the  bulbous  than  in  the  niem''™'''' 
part,  but  it  would  be  hardly  possible  to  detect  the  difference  duriut.'  >"■ 
Any  anterior  part  of  the  canal  may  be  the  seat  of  stricture,  tlw**  ' 
meatus  (Fig.  8tl3)  being  generally  the  result  of  accidental  circniasUoO'''' 
Fig.  862  shows  a  stricture  in  the  spongy  portion  of  the  uretlu*.  •""  '  " 


>i«]  perliu^  ill 
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11.  i:  ihis  is  the  case  it  is  very  common  to  find  anotlier  farther  back.  Stricture 
,.  Again  is  said  to  be  met  with  at  the  prostatic  portion  or  neck  of  the  bladder, 
or  i  but  its  existence  is  denied  by  the  best  authors.  Sir  H.  Thompson  has  never 
,1/:  met  with  a  case.  Strictures  are  occasionally  multiple.  John  Hunter  speaks 
'I,  of  having  met  with  a  case  in  which  there  were  six,  but  it  is  rare  to  £nd  more 
.:;,   than  two  or  three. 

The  anatomical   forms  of  stricture  are  various.     Fig.  862   shows  an   Forms  of 

stricture. 

example  of  what  is  sometimes  called  the  'bridle-stricture/  in  which  the 

^^     obstacle  is  caused  by  a  bridle  or  band  stretched  across  the  canal,  which  may 

^     with  great  probability  be  referred  to  past  ulceration,  as  may  also  be  those  (of 

\    which,  however,  no  example  has  fallen  under  my  own  notice)  in  which  a 

'  '  lunated  fold  occupies  a  part  of  the  circumference  of  the  urethra,  such  as  is 

often  seen  in   the  rectum  after  the  healing  of  an  ulcer.     More  commonly 

the  obstruction  is  a  mere  narrowing  of  the  canal  at  the  part  affected,  as  if 

by  a  diaphragm  placed  in  it,  the  *  aimular  *  stricture  (Fig.  864).     When   this 

diaphragm  extends  for  some  distance  under  the  mucous  membrane  on  either 

side  of  the  point  of  greatest  obstruction,  it  is  called  the  '  indurated  annular 

stricture/  and  when  a  considerable  part  of  the  canal  is  constricted  it  is 

denominated  a  '  tortuous  *  or  a  *  cartilaginous  '  stricture. 

The  practical  importance  of  these  distinctions  is  not  very  great,  except  in 
tf  regard  to  the  obstacles  which  may  be  experienced  in  the  forcible  dilatation 
}      of  the  stricture.     But  it  must  be  allowed  that  so  much  is  stricture  (meaning 

thereby  real  organic  material  obstruction)  com- 
pUcated  by  spasmodic  action  of  the  muscles 
around  the  urethra,  and  of  the  muscular  fibres 
which  form  part  of  it,  that  it  is  often  very 
difficult  to  determine  during  life  how  far  the 
obstruction  occupies  the  walls  of  the  tube,  so 
that  a  stricture  which  during  life  had  been 
supposed  to  extend  over  a  long  distance  has 
.     .-.  c  _._       s.x.      *.      .»    .  ^e©ii  found  after  death  to  have  been,  mechani- 

Ho.  361.  Ktrictnreolthearethrii.  Abont  ,....« 

two.thirrj«  of  the  tube  bt  cioeed  by  i»  cally  spcaking,  msignificant. 

•liaphrmirm  of  no  great  thicknow,  hi  ^,  .  *i.«A  xi»i.« 

wtiicb  a  tmAU  circular  hole  in  seen,  The     Symptoms     Of     Stncture    are     at     first    Symptoms 

Z^Ll'^^S^n^^'^^Jurn  simply  mcchauical  difficulty  in  making  water  ^^11^^'' 
No. ma!*****^*  Hotpiui,  ser.  xji.  ^^^  consequent  prolongation  of  the  length  of  sequel*. 

time  required  to  satisfy  the  calls  of  nature,  with 
ias  the  disease  advances)  some  straining,  leading  very  Ukely  to  involuntary 
discharge  of  some  of  the  contents  of  the  bowel,  and  prolapsus.  The  patient 
often  finds  that  after  he  thinks  he  has  finished  making  water,  more  or  less 
dribbles  out,  which  has  collected  in  the  urethra  behind  the  stricture,  and  is 
gradually  forced  tlurough  it  by  the  action  of  the  walls  of  that  tube.  Still, 
tliere  is  no  evidence  of  any  alteration  in  the  parts  not  immediately  implicated 
in  the  stncture,  or  any  change  in  the  functions ;  and  the  disease  is,  no  doubt, 
easily  under  the  control  of  treatment.  But  if  it  is  neglected,  other  graver 
flymptoms  supervene,  which  are  partly  mechanical  and  partly  vital.  The 
difficulty  in  micturition  may  pass  into  total  retention,  or  retention  may  come 
on  from  time  to  time  after  any  excitement,  and,  with  or  without  retention, 
very  grave  ulterior  consequences  may  ensue.  Any  obstruction  to  the  flow  of 
urine  will  lead,  as  it  would  if  the  urinary  tract  were  a  piece  of  hfeless  elastic 
tubing,  to  gradual  loss  of  tone  and  distension  of  the  part  behind  the  obstruc- 
tion. Thus,  in  every  such  obstruction,  whether  from  impacted  calculus 
iFig.  887),  stricture  (Fig.  868),  enlarged  prostate  (Fig.  859),  tumour  of  tlie 
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bladder  (Fig.  868),  or  any  other  cause,  the  consequences  (apart  from  it  ^ 
results  of  vital  irritability)  would  be  dilatation  of  the  part  of  the  urethl  - 
behind  the  obstruction,  of  the  bladder,  of  the  ureters,  and  finally  of  tl|- 
pelvis  of  the  kidneys,  leading  to  absorption  of  their  cortical  structure,  svA  *' 
pension  c^  the  secretion,  and  death  from  ursemic  poisoning.  But  th|  • 
supposes  the  absence  of  vital  irritability,  which  is  of  course  never  entireq 
the  case.  Sometimes  even  in  so  muscular  an  organ  as  the  bladder  tbf  - 
effects  of  pressure  overcome  those  of  irritability,  and  it  becomes  distendeJ- 
and  thinned.  Even  then,  however,  its  walls  are  inflamed  as  well  as  thinned: 
but  it  is  much  more  common  in  the  bladder  for  the  effects  of  irritation  to 
overcome  those  of  pressure,  so  that  the  waUs  of  the  bladder  are  thickened 
and  fasciculated,  and  its  cavity  perhaps  much  diminished,  or  certainly  not 
increased.  In  the  urethra,  on  the  contrary,  which  though  muscular  is  much 
less  so  than  the  bladder,  and  which  is  exposed  more  directly  to  the  action 
of  pressure,  there  is  almost  always  dilatation  behind  the  stricture  (unle<*« 
relieved  by  ulceration  behind  the  obstruction,  leading  to  urinary  fistula', 
which  in  stricture  of  the  meatus  may  involve  the  whole  of  the  uretlira 
(Fig.  868).  But  alonp  with  this,  there  is  also  inflammation  of  its  walls, 
leading  to  ulceration  and  abscess  round  the  urethra.  In  the  ureters  we 
commonly  see  only  the  effects  of  distension,  the  signs  of  inflammation  beiii^^ 
confined  to  some  vascularity  of  the  mucous  membrane  not  usually  percep- 
tible after  death.  In  some  cases  of  obstruction,  the  kidneys  will  be  foiuid 
merely  distended,  with  atrophied  cortical  structure  and  expanded  pelvis. 
This  state  of  things  is  not  necessarily  marked  by  any  prominent  symptoms 
before  the  fatal  coma  which  precedes  death  from  uraemic  poisoning.  But  for 
more  commonly,  even  in  cases  in  which  there  is  some  amount  of  distension, 
the  secreting  structure  of  the  kidney  is  also  inflamed.  The  kidney  is  morv 
vascular  than  usual,  with  deposits  of  yellow  lymph  and  small  abscesst^ 
scattered  through  its  cortical  part,  and  sometimes  in  fewer  numbers  in  tlit 
cones,  with  thickened  and  adherent  capsule,  vrith  distended  tubes  forming: 
defined  white  lines  in  the  cones,  passing  from  the  apex  to  the  base  of  the 
pyramid,  with  distended  and  inflamed  pelvis  containing  an  offensive  mixturv 
of  urine  and  pus,  and  with  phosphatic  deposits  on  the  lining  membrane.  Pr. 
Dickinson  and  Dr.  Wilks  (*  Lect.  on  Path.  Anat.'  by  Wilks  and  Moxon,  1875. 
p.  600),  have  pointed  out  the  identity  of  this  *  pyelo-nephritis '  in  cases  of 
pyaemia,  of  acute  idiopathic  cystitis  and  of  obstruction  or  irritation  in  tbe 
urinary  passages  from  surgical  causes ;  and  Dr.  Dickinson,  relying  on  the 
infarction  of  the  minute  veins  of  the  medullary  tissue  which  is  found  in  tlu  ;*»' 
cases,  and  the  distribution  of  the  deposits  of  lymph  and  pus  in  the  course  of 
the  vessels,  believes  that  this  condition  is  (as  it  were)  a  localised  form  of 
pyaemia — that  is  to  say,  that  it  begins  by  inflammation  and  obstruction  of  tbe 
minute  vessels,  provoked  by  the  contact  of  decomposing  urine,  and  leading  to 
exudation  into  the  parenchyma  and  suppuration,  just  as  in  secondary  deposits.* 
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1  '  This  disorder  has  its  origin  in  the  regurgitation  of  urine  charged  vith  morbiAe  prr^ 
ducts.  This,  forced  backwanis  by  the  retention  general  in  these  cases,  disteD<Uior  o«Mip«* 
the  straight  ducta.  Thence,  by  transudation  or  similarly,  it  enters  the  neighlK>ajing  Woi*^ 
vessels,  and  charges  them  -w'ithan  infection  resembling  in  itsrosulta  that  of  p^ipmia.  Tbi«  i^ 
distributed  by  the  veins  to  the  rest  of  the  gland,  sowing  abscesses  in  their  couwp,  and  «^^*- 
mately  causing  constitutional  symptoms  analogous  to  those  of  pyvmia  otherwise  drriv^ 
The  condition  of  the  kidney  may  be  described  as  one  of  pysmia  arising  within  itM-lf  — 
Dickinson,  •  Med.-Chir.'  Trans.  Ivi.  227.  Dr.  Dickin/^on  points  out,  however,  that  the 
materies  morbi  in  this  *  pysemic  '  condition  of  the  kidney  \h  propagated  by  the  Teins*  vlii<' 
in  general  pyaemia  it  is  of  course  carried  by  the  arteries. 
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^i^sr  observers  have  explained  the  suppuration  as  caused  by  the  direct  exten- 
ioii     of  inflammation  (equally  provoked  by  contact  of  decomposing  urine i 
iork^    the  mucous  surfiEU^  of  the  pelvis  and  ducts  of  the  kidney.     The  latter 
ieeix3.s   at  first  sight  the  more  probable  view  ;  but  the  chief  difficulty  in 
*ccr^pt;ing  it  (and  which  certainly  lends  great  support  to  Dr.  Dickinson's 
dieory)  is  the  impossibility,  generally  speaking,  of  tracing  the  continuity 
of   t^lie  inflammation.     The  disease  may  be  caused  by  anything  which  pro- 
duces ammoniacal  decomposition  of  the  urine,  but  surgical  causes,  stricture 
especially,  and  also  enlargement  of  the  prostate,  as  causing  obstruction,  and 
^toue  in  the  bladder  with  the  operations  undertaken  for  its  rehef,  as  causing 
i*l>slz'iiction  and  irritation,  are  the  most  common.     Eetention  of  urine  is  a 
poXeiit  auxiliary  in  producing  this  renal  affection,  though  it  is  not  a  necessar}^ 
conclition. 

'Fhe  symptoms  are  not  very  marked,  and  are,  as  Dr.  Dickinson  says, 

general  rather  than  local ;  '  they  point  to  contaminated  blood  rather  than  to 

disturbance  of  glandular  function.*     These  symptoms  are,  pain  in  the  loins, 

sometimes,  shivering  almost  always,  febrile  symptoms  always  with  rapid 

prostration,  brown  and  dry  tongue,  sometimes  frequent  vomiting,  hiccough, 

diArrhcea,  profuse  sweating,  and  later  on  yellow  cadaverous  complexion,  low 

delirium,  increasing  unconsciousness,  and  ultimately  complete  coma  and  death. 

Erysipelas,  pulmonary  congestion,  and  sometimes  distinct  secondary  deposits, 

are  occasional  complications.     The  fatal  issue  of  the  case  usually  takes  place 

in  about  a  fortnight  after  the  first  onset  of  these  symptoms,  but  sometimes 

much  earher,  and  occasionally  with  extreme  suddenness  (as  in  the  well-known 

case  of  the  late  Emperor  Louis  Napoleon) ;  but  the  kidney-affection  is  said  by 

the  above  acute  observers  not  to  be  always  fatal.     The  treatment  can  hardly 

amount  to  much.     If  stricture  be  the  cause  it  may  be  thought  justifiable  to 

divide  or  rupture  it,  in  order  to  wash  out  the  bladder  freely,  and  endeavour  to 

correct  the  state  of  the  urine.     Tf  it  occur  after  lithotrity  lithotomy  may  be 

risked  in  order  to  remove  the  fragments,  and  leave  the  bladder  at  rest — but 

llie  prognosis  of  the  operation  will  be  most  gloomy.     In  idiopathic  cases,  or 

where  there  is  no  obstruction  or  foreign  substance,  little  can  be  done  beyond 

the   administration  of    mineral  or  vegetable  acids,  with   stimulants,  and 

counter-irritation  to  tlie  loins. 

Besides  these  fatal  sequel®  of  stricture  there  are  various  complications  Compkeii- 
which  must  be  noticed.  l!2!IL?L 

The  most  frequent  is  fistula  m  pennao,  when  the  mucous  surface  of  the  Fistula  in 
urethra  gives  way  behind  the  stricture,  and  allows  the  urine  to  make  its  way  ?«"»«>• 
towards  the  sur&ce  gradullly  (the  inflammatory  condensation  of  the  tissues 
around  preventing  extravasation  of  any  large  quantity  of  urine),  until  it 
burrows  through  the  skin  and  the  water  passes  through  the  unnatural  chamiel 
aometimes  wholly  but  more  frequently  in  part,  some  of  it  escaping  also  from 
the  meatus.  There  are  often  more  than  one  and  sometimes  many  such  fistulas, 
and  they  open  not  only  in  the  perinseum  but  in  the  penis,  scrotum,  buttock,  or 
groin  also. 

When  the  ulceration  which  leads  to  the  escape  of  a  small  quantity  of  Urinary 
urinous  fluid  from  the  urethra  does  not  proceed  to  the  surface,  but  remains 
limited  by  inflammatory  exudation  (as  in  the  cavities  seen  in  Fig.  868),  a 
small,  hard,  exquisitely  painful  swelling  results,  which  is  generally  situated  in 
the  perinaeum,  and  hence  called  *  abscess  in  perinaeo ;  '  but,  as  it  may  be  (as  in 
tlie  figure)  in  the  penis  or  even  in  the  groin,  the  more  general  name,  *  unnary 
abscess,'  now  in  common  use,  is  better. 
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bladder  (Fig.  858),  or  any  other  cause,  the  consequences  (apart  from  the 
results  of  vital  irritability)  would  be  dilatation  of  the  part  of  the  urethra 
behind  the  obstruction,  of  the  bladder,  of  the  ulsters,  and  finally  of  the 
pelvis  of  the  kidneys,  leading  to  absorption  of  their  cortical  structure,  sus- 
pension di  the  secretion,  and  death  from  ura^mic  poisoning.  But  this 
supposes  the  absence  of  vital  irritability,  which  is  of  course  never  entirely 
the  case.  Sometimes  even  in  so  muscular  an  organ  as  the  bladder  the 
effects  of  pressure  overcome  those  of  irritability,  and  it  becomes  distended 
and  thiimed.  Even  then,  however,  its  walls  are  inflamed  as  well  as  thinned ; 
but  it  is  much  more  common  in  the  bladder  for  the  effects  of  irritation  to 
overcome  those  of  pressure,  so  that  the  walls  of  the  bladder  are  thickened 
and  fia,sciculated,  and  its  cavity  perhaps  much  diminished,  or  certainly  not 
increased.  In  the  urethra,  on  the  contrary,  which  though  muscular  is  much 
less  so  than  the  bladder,  and  which  is  exposed  more  directly  to  the  action 
of  pressure,  there  is  almost  always  dilatation  behind  the  stricture  (unless 
relieved  by  ulceration  behind  the  obstruction,  leading  to  urinary  fistula), 
which  in  stricture  of  the  meatus  may  involve  the  whole  of  the  urethra 
(Fig.  868).  But  alonp  with  this,  there  is  also  inflammation  of  its  walls, 
leading  to  ulceration  and  abscess  round  the  urethra.  In  the  ureters  we 
commonly  see  only  the  effects  of  distension,  the  signs  of  inflammation  beinj,' 
confined  to  some  vascularity  of  the  mucous  membrane  not  usually  percep- 
tible after  death.  In  some  cases  of  obstruction,  the  kidneys  will  be  found 
merely  distended,  with  atrophied  cortical  structure  and  expanded  pehis. 
This  state  of  things  is  not  necessarily  marked  by  any  prominent  symptoms 
before  the  fatal  coma  which  precedes  death  from  uraemic  poisoning.  But  far 
more  commonly,  even  in  cases  in  which  there  is  some  amount  of  distension, 
the  secreting  structure  of  the  kidney  is  also  inflamed.  The  kidney  is  more 
vascular  than  usual,  with  deposits  of  yellow  lymph  and  small  abscesses 
scattered  through  its  cortical  part,  and  sometimes  in  fewer  numbers  in  the 
cones,  with  thickened  and  adherent  capsule,  with  distended  tubes  fomiinj; 
defined  white  lines  in  the  cones,  passing  from  the  apex  to  the  base  of  the 
pyramid,  with  distended  and  inflamed  pehas  containing  an  offensive  mixture 
of  urine  and  pus,  and  with  phosphatic  deposits  on  the  linmg  membrane.  Hr. 
Dickinson  and  Dr.  Wilks  (*  Lect.  on  Path.  Anat.'  by  Wilks  and  Moxon,  1875. 
p.  600),  have  pointed  out  the  identity  of  this  *  pyelo-nephritis '  in  cases  of 
pyaemia,  of  acute  idiopathic  cystitis  and  of  obstruction  or  irritation  in  the 
urinary  passages  from  surgical  causes ;  and  Dr.  Dickinson,  relying  on  tlie 
infarction  of  the  minute  veins  of  the  medullary  tissue  which  is  found  in  thes«» 
cases,  and  the  distribution  of  the  deposits  of  lymph  and  pus  in  the  course  of 
the  vessels,  believes  that  this  condition  is  (as  it  were)  a  localised  form  of 
pyemia — that  is  to  say,  that  it  begins  by  inflammation  and  obstruction  of  the 
minute  vessels,  provoked  by  the  contact  of  decomposing  urine,  and  leadin^^  to 
exudation  into  the  parenchyma  and  suppuration,  just  as  in  secondary  deposits.' 


>  '  This  difiorder  has  its  origin  in  the  regurgitation  of  nrine  charged  vith  morbiflc  ft^ 
dncts.  This,  forced  Ijackwards  by  the  retention  general  in  these  caseN,  disAemU  or  oecMyt^ 
the  straight  ducts.  Thence,  by  transudation  or  Nimilarly,  it  enters  the  neighU>unng  l-s^*-*- 
vessels,  and  charges  them  vith  an  infection  resembling  in  its  rcsulta  that  of  pyvmia.  T^*'  i* 
distributed  by  the  veins  to  the  rest  of  the  gland,  sowing  altscesfles  in  their  course,  and  «'*>- 
mately  causing  constitutional  symptoms  analogous  to  those  of  pyvmia  othervi»e  dfnrnl. 
The  condition  of  the  kidney  may  be  descrilted  as  one  of  py»mia  arising  within  itwlf.'— 
Dickinson,  'Med.-Chir.'  Trans.  Ivi.  227.  Dr.  Dickin«*on  points  out,  ht>wevcr,  ih«i  tl»« 
niateries  morbi  in  this  *pyamic '  condition  of  the  kidney  is  pro()agated  by  the  vein*,  'b'* 
in  general  pya?mia  it  is  of  course  carried  by  the  arteries. 
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Other  observers  have  explained  the  suppuration  as  caused  by  the  direct  exten- 
sion of  inflammation  (equally  provoked  by  contact  of  decomposing  urine  I 
along  the  mucous  surface  of  the  pelvis  and  ducts  of  the  kidney.  The  latter 
seems  at  first  sight  the  more  probable  view  ;  but  the  chief  difficulty  in 
accepting  it  (and  which  certainly  lends  great  support  to  Dr.  Dickinson's 
theory)  is  the  impossibility,  generally  speaking,  of  tracing  the  continuity 
of  the  inflammation.  The  disease  may  be  caused  by  anything  which  pro- 
daces  ammoniacal  decomposition  of  the  urine,  but  surgical  causes,  stricture 
especially,  and  also  enlargement  of  the  prostate,  as  causing  obstruction,  and 
stone  in  the  bladder  with  the  operations  undertaken  for  its  relief,  as  causing 
obstruction  and  irritation,  are  the  most  common.  Retention  of  urine  is  a 
potent  auxihary  in  producing  this  renal  affection,  though  it  is  not  a  necessary 
condition. 

The  symptoms  are  not  very  marked,  and  are,  as  Dr.  Dickinson  says, 
general  rather  than  local ;  '  they  point  to  contaminated  blood  rather  than  to 
disturbance  of  glandular  function.'  These  symptoms  are,  pain  in  the  loins, 
sometimes,  shivering  almost  always,  febrile  symptoms  always  with  rapid 
prostration,  brown  and  dry  tongue,  sometimes  frequent  vomiting,  hiccough, 
diarrhcea,  profuse  sweating,  and  later  on  yellow  cadaverous  complexion,  low 
delirium,  increasing  unconsciousness,  and  ultimately  complete  coma  and  death. 
Erysipelas,  pulmonary  congestion,  and  sometimes  distinct  secondary  deposits, 
are  occasional  complications.  The  fatal  issue  of  the  case  usually  takes  place 
in  about  a  fortnight  after  the  first  onset  of  these  symptoms,  but  sometimes 
much  earher,  and  occasionally  with  extreme  suddenness  (as  in  the  well-known 
case  of  the  late  Emperor  Louis  Napoleon) ;  but  the  kidney-affection  is  said  by 
the  above  acute  observers  not  to  be  always  fatal.  The  treatment  can  hardly 
amomit  to  much.  If  stricture  be  the  cause  it  may  be  thought  justifiable  to 
divide  or  rupture  it,  in  order  to  wash  out  the  bladder  freely,  and  endeavour  to 
correct  the  state  of  the  urine.  If  it  occur  after  lithotrity  lithotomy  may  be 
risked  in  order  to  remove  the  fragments,  and  leave  the  bladder  at  rest — but 
the  prognosis  of  the  operation  will  be  most  gloomy.  In  idiopathic  cases,  or 
where  there  is  no  obstruction  or  foreign  substance,  little  can  be  done  beyond 
the  administration  of  mineral  or  vegetable  acids,  with  stimulants,  and 
ooonter-irritation  to  the  louis. 

Besides  these  fatal  sequelie  of  stricture  there  are  various  complications  Comphea- 
which  must  be  noticed.  1^^. 

Tlie  most  frequent  is  fistula  in  perinao,  when  the  mucous  surface  of  the  FiBtula  in 
urethra  gives  way  behind  the  stricture,  and  allows  the  urine  to  make  its  way  P«n<>«o. 
towards  the  sur&ce  gradullly  (the  inflammatory  condensation  of  the  tissues 
around  preventing  extravasation  of  any  large  quantity  of  urine),  mi  til  it 
barrows  through  the  skin  and  the  water  passes  through  the  unnatural  channel 
sometimes  wholly  but  more  frequently  in  part,  some  of  it  escaping  also  from 
the  meatus.  There  are  often  more  than  one  and  sometimes  many  such  fistulao, 
and  they  open  not  only  in  the  perineum  but  in  the  penis,  scrotum,  buttock,  or 
groin  also. 

When  the  ulceration  which  leads  to  the  escape  of  a  small  quantity  of  Urinary 
urinous  fluid  from  the  urethra  does  not  proceed  to  the  surface,  but  remains  *''*<'^* 
limited  by  inflammatory  exudation  (as  in  the  cavities  seen  in  Fig.  868),  a 
small,  hard,  exquisitely  painful  swelling  results,  which  is  generally  situated  in 
the  perinseum,  and  hence  called  *  abscess  in  periuso ;  '  but,  as  it  may  be  (as  in 
tlie  figure)  in  the  penis  or  even  in  the  groin,  the  more  general  name,  *  unnar}' 
abscess,*  now  in  common  use,  is  better. 
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Or  again,  instead  of  merely  giving  way  by  a  comparatively  slow  limited 
process  of  ulceration,  the  urethra  may  yield  suddenly  and  entirely  to  the 
pressure,'  when  the  urine  is  poured  violently  out  into  the  tissue  of  the 
perinaeima,  scrotum,  penis,  &c.  This  is  called  extravasation  of  urine.  If  the 
stricture  be  in  tlie  spongy  body  (as  in  Fig.  862)  the  urine  may  be  effased  only 
into  the  penis,  the  perinaeum  being  unaffected,  but  this  is  rare.  Geuerally 
speaking,  the  stricture  is  at  or  about  the  bulb  of  the  urethra,  and  the  urine  is 
effused  between  the  triangular  ligament  (Camper's  ligament  or  tlie  superficial 
layer  of  the  deep  perinaeal  fascia)  behind,  and  the  deep  layer  of  superficial 
fascia  in  front.  As  the  latter  membrane  is  attached  on  either  side  to  the  rami 
of  the  ischium  and  pubes,  the  effused  fluid  cannot  pass  on  to  the  inner  side  of 
the  thighs.  The  attachment  of  the  same  membrane  to  the  deep  fascia  around 
the  lower  border  of  the  transversus  perinsei  muscle  prevents  the  urine  from 
passing  backwards  to  the  anus  and  buttock.  But  there  is  no  obstacle  to  its 
passing  forwards  to  the  scrotum,  penis,  and  abdomen,  and  this  is,  accordingly, 
the  path  it  takes.  As  the  putrid  urine  comes  into  contact  w4th  the  cellular 
tissue  it  sets  up  acute  phlegmonous  inflammation,  rapidly  running  on  to 
gangrene,  with  its  usual  concomitant  of  low  typhoid  surgical  fever.  At,  or 
just  below,  Poupart's  ligament,  the  superflcial  fascia  of  the  abdomen  adheres 
to  the  deep  fascia,  i.e.  there  is  no  subcutaneous  cellular  tissue,  or  very  little, 
and  there  the  inflammation  ceases  at  least  for  a  time.  Ultimately,  it  is  said, 
the  adhesions  which  connect  the  deep  and  superficial  fascia  may  be  stretched 
and  the  inflammation  creep  down  the  thigh  ;  but  this  must  be  very  rare,  as 
the  patient  usually  dies  if  the  inflammation  does  not  stop  before  this  takes 
place. 

Finally,  a  still  more  terrible  catastrophe  may  occur,  the  rupture  of  tlie 
bladder,  followed  by  extravasation  of  urine,  probably  into  the  peritoneal 
cavity,  which  is  necessarily  fatal — or  into  the  pelvic  cellular  tissue,  which  in  all 
probabihty  will  be  so.  This  is  a  very  rare  effect  of  stricture,  but  undoubted 
examples  of  it  are  recorded.'  It  need  not,  however,  be  taken  into  account  iii 
the  prognosis  or  treatment  of  a  case,  being  altogether  exceptional. 

Although  man}  of  the  above-described  symptoms  are  vital,  the  origin  an<l 
source  of  the  disease  is  purely  mechanical,  and  so  must  its  treatment  be  at 
first.  As  a  general  rule,  if  an  instrument  can  once  be  introduced  through 
the  stricture  or  strictures  into  the  bladder,  the  case  becomes  at  once  amenable 
to  treatment.  Nor  is  there  any  difficulty  in  doing  this  in  an  uncomplicated 
case  of  recent  spontaneous  stricture.  But  in  old  neglected  cases  and  in  the 
worst  forms  of  traumatic  stricture  it  is  exceedingly  difficult,  and  in  some  cases 
impossible.     To  these  cases  the  term  *  impassable  stricture '  is  applied. 

In  endeavouring  to  pass  an  instrument  for  the  first  time  in  any  case  of 
stricture  its  features  should  first  be  carefully  studied.  We  should  in  the 
first  place  endeavour  to  exclude  the  idea  of  mere  spasm,  or  what  is  called 
spasmodic  stricture  (p.  821),  or  of  mere  prostatic  enlargement  (p.  71^),  and 
satisfy  ourselves  that  the  case  is  one  really  of  organic  stricture.  A  refer- 
ence to  the  above  pages  will  indicate  the  diagnostic  symptoms.  The  urine 
should  be  examined  (if  the  patient  can  pass  any)  to  show  tlie  state  of  tlie 
bladder  ;  and  the  condition  of  that  organ  as  to  distension  sliould  be  carefidly 
ascertamed.     When  the  bladder  is  considerably  distended  it  rises  up  firom 

*  This  18  often  acoomiNinied  hy  a  feeling  of  Mudden  relief  to  the  painfu]  aen«iiiuo  of 
straining  under  which  the  patient  ha»  U^en  suffering,  and  a  deceptive  lull  occur*. 

'  One  ca«e  is  recorded  (Harrison,  '  Disorders  of  the  Urinary  Organs,'  p.  32),  in  vhich  iIi* 
bladder  seems  to  have  been  ruptured  in  retention  from  spasm. 
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tlie  pehas  into  the  abdomen,  forming  a  definite  rounded  tumour,  perfectly  £xamina. 
<lull  to  percussion,  and  sometimes  rather  sensitive  to  pressure,  which  may  ^ultended 
reach  up  as  far  as  the  umbilicus,  and  which  can  be  felt  in  the  rectum  (unless  bladder. 
the  prostate  is  very  much  enlarged),  and  fluctuation  can  be  communicated 
to  the  finger  in  the  rectum  by  tapping  on  the  abdominal  tumour.     When,  on 
the  contrary,  the  abdominal  muscles  are  merely  rigid  from  spasm  (a  condition 
not  unfrequently  mistaken  for  distension  of  the  bladder),  all  these  symptoma 
are  absent  except  the  sensation  of  resistance  above  the  pubes.     There  is  no 
definite  rounded  tumour,  no  dulness  on  percussion,  no  projection  in  the  rectum, 
and,  of  course,  no  fluctuation  there. 

Besides  the  above  points,  it  is  desirable  (if  the  patient  is  a  person  whose 
answers  can  be  trusted)  to  know  what  has  been  about  the  usual  size  of  the 
stream  latterly  and  what  it  is  now,  since,  if  there  is  a  great  difference  within  a 
very  short  time  it  may  fsiirly  be  conjectured  that  a  good  deal  of  the  dysuria 
depends  on  spasm.  It  is  also  important  to  ascertain  what,  if  any,  attempts 
have  been  made  already  to  pass  an  instrument,  and  whether  they  have  been 
accompanied  by  much  pain  and  bleeding,  in  which  case  the  existence  of  a  false 
passage  may  be  suspected  if  the  instrument  failed  to  draw  off  the  water. 

When  the  surgeon  has  reason  to  diagnose  the  existence  of  organic  or  per-  Catheter- 
manent  stricture,  an  instrument  should  be  passed  at  the  earliest  convenient  '■•**°"' 
moment.  This  need  not  necessarily  be  immediately  after  the  case  is  seen, 
for  if  there  is  no  retention  of  urine,  an  interval  of  rest  in  bed,  with  a  warm 
bath  every  night,  and  abstinence  from  any  recent  cause  of  excitement,  may 
form  a  good  preparative,  and  facilitate  the  introduction  of  the  catheter  or 
bougie. 

Surgeons  vary  as  to  the  kind  of  instrument  wliich  they  habitually  employ 
at  the  commencement  of  a  case  of  stricture.  Some  prefer  the  common  metal 
catheter,  others  the  gum  catheter  with  or  without  stilet,  others  a  probe-pointed 
or  simple  or  flexible  bougie,  others  a  solid  metal  bougie.  The  matter  is  more 
one  of  individual  preference  and  of  habit  than  of  rule,  and  is  hardly  fit  for 
discussion  in  an  elementary  work.'  But  whatever  instrument  is  used,  dex- 
terity in  its  management  and  the  utmost  gentleness  in  its  introduction  are 
essential,  both  to  the  comfort  of  the  patient  and  to  the  success  of  the  treat- 
ment. Dexterity  can  only  be  acquired  by  practice,  and  therefore  it  is  of  the 
utmost  importance  for  students  to  embrace  every  opportunity  of  practising 
the  passing  of  catheters  on  the  dead  subject  and  on  those  who  require  the 
passage  of  a  catheter  without  any  obstruction,  before  midertaking  the  treat- 
Tnent  of  a  really  difficult  case.  In  the  natural  condition  of  thmgs  there  are 
only  two  material  obstacles  to  the  introduction  of  an  instrument,  viz.  hitching 
the  point  in  one  of  the  lacunte  of  the  urethra,  and  pressing  it  against  the  tri- 
angular ligament  as  the  point  dips  under  the  pubes.  The  former  hitch  occurs 
at  any  part  of  the  spongy  portion,  very  commonly  near  the  meatus.  Both 
can  easily  be  overcome  by  withdrawing  the  instrument  a  little  and  allowing 
it  to  find  its  own  way  without  the  use  of  any  force.  In  dexterous  hands  a 
Holid  instrument,  or  even  a  metal  catheter,  appears  rather  to  drop  into  the 
bladder  by  its  own  weight  than  to  be  pushed  into  it ;  and  this  dexterity  is 

*  At  the  risk  of  being  conaidered  old-faahioned,  I  will  say  that  I  1>elieve  the  oominoD 
metal  catheters,  if  only  they  be  used  with  proper  gentleness  and  dexterity,  superior  for 
general  utility  to  any  other  form  of  instrument,  and  next  to  them  the  common  gum  catheters ; 
that  I  see  little  use  in  conical  bougies  (except  in  rare  cases),  and  still  less  in  probe-pointed 
instraments,  tiongies  a  l>oule,  ice.  But  all  thio  is  mere  matter  of  habit  and  opinion,  and,  to 
a  certain  extent,  of  fashion. 
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very  well  acquired  by  practising  od  the  dead  subject  until  the  art  of  passing 
the  catheter  easily  with  one  hand  is  perfectly  fiojniliar.  Though  the  difficulty 
from  spasm  and  pain  does  not  exist  in  the  dead  subject,  yet  the  laxity  of  the 
tissues  causes  a  difficulty  of  its  own,  and  if  a  man  can  pass  instruments  with 
perfect  ease  on  the  dead,  he  has  gained  a  most  important  advantage  for 
commencing  his  practice  on  the  li\ing. 

Besides  these  merely  mechanical  obstacles,  however,  there  is  the  difficulty 
resulting,  particularly  in  nervous  persons,  from  real  or  apprehended  pain, 
throwing  the  muscles  around  the  membranous  part  of  the  urethra  into 
spasmodic  action.  This  sometimes  produces  contraction  of  other  parts  of  the 
canal ;  but  as  a  rule  the  spasmodic  resistance  is  not  met  with  till  the  point  of 
the  catheter  passes  under  the  pubes.  If  the  instrument  be  gently  held  (rather 
than  pressed)  against  the  contracted  part  of  the  tube  the  spasm  will  probably 
soon  relax  and  the  instrument  jump  into  the  bladder.  In  difficult  cases, 
whether  of  stricture  or  enlarged  prostate,  much  assistance  will  be  obtained 
from  passing  the  left  forefinger  into  the  rectum  to  ascertain  the  position  of  the 
point  of  the  catheter  and  to  guide  it.  Catheters  are  passed  either  in  the  erect 
or  recumbent  position.  This  depends  in  a  great  measure  on  the  circumstances 
of  the  case  and  the  habitual  practice  of  the  surgeon.  Most  surgeons  prefer 
to  pass  instruments  with  the  patient  standing  against  the  wall,  perfectly 
erect,  with  his  feet  resting  against  the  wall,  and  the  surgeon  seated  in  front 
of  him,  but  if  the  patient  is  nervous  or  unaccustomed  to  instruments  he  may 
easily  faint,  and  the  surgeon  must  be  prepared  for  that  event. 

When  after  experiencing  some  resistance  the  instrument  is  pressed  forward, 
makes  a  sudden  jump  and  remains  fixed,  while  the  patient  complains  of  pain 
and  loses  some  blood,  the  surgeon  may  conclude  that  a  *  false  passage  *  has 
been  made.  No  further  attempt  to  pass  an  instrument  should  be  made  for  a 
few  days  under  these  circumstances.  It  is  rare  for  any  formidable  symptoms 
to  ensue,  for  tlie  false  passage,  being  valvular  towards  the  bladder,  the  urine 
does  not  find  its  way  into  it,  and  there  is  seldom  any  serious  bleeding. 

My  own  practice  in  commencing  the  treatment  of  a  case  of  stricture  is 
first  to  use  a  very  small  gum  catheter  without  a  stilet.  If  this  passes  easily 
I  take  a  larger  size,  until  the  measure  of  the  stricture  is  taken.  If  it  passes. 
but  with  much  difficulty,  it  is  best,  if  circumstances  permit,  to  tie  it  in  for  a 
couple  of  days  or  so.  If  this  is  tolerated,  the  case  will  be  found  much  more 
tractable. 

The  two  most  common  plans  of  treatment  are  by  gradual  and  by  rapid 
dilatation.  In  the  former,  after  an  instrmnent  has  been  passed  once  or  twice 
of  stricture,  on  successive  or  alternate  days,  the  next  larger  size  is  taken,  and  so  on  until 
in  a  few  weeks  the  stricture  is  dilated  so  as  to  admit  a  catheter  the  natural 
size  of  the  tube.  This  size  of  course  varies  in  different  persons.  In  practice 
the  No.  10  of  our  ordinary  English  scale  maybe  taken  as  an  average.^  The 
patient  is  then  taught  to  pass  a  similar  catheter  for  himself,  and  the  sorgeou 
gives  him  such  directions  as  to  the  frequency  of  passing  it  as  he  thinks  fit, 
once  or  twice  a  week,  according  to  the  apparent  tendency  of  the  stricture  to 

'  The  normal  calibre  of  the  male  urethra  \b  generally  believed  to  Iw  reprt«onted  bv  a  lti.< 
about  one  inch  in  circumference.  Dr.  Fessenden  N.  Otis  of  New  York  Ijeliefw  that  I  hi-  i* 
too  low.  He  says  that  he  has  met  with  two  cases  in  which  calculi  meaanring  1^  in.  in  tbcir 
largest  and  1][^  to  1^  in.  in  their  smallest  circumference  passetl  without  any  incision, and  t^^ 
he  has  measured  urethne  even  larger  than  this.  He  alno  6goros  an  instrument  for  mfa-Minrir 
the  size  of  the  urethra  behind  the  meatus.— 'lancet,'  July  11,  1874.  Bu*,  iu  practi**  *'^ 
patient  may  be  well  satisfied  wlicn  even  No.  8  can  be  easily  introduced.  Some  »ttrj^'»»ON 
however,  teach  that  dilatation  ought  in  all  oiiscs  to  lie  carried  ai«  far  as  No.  12. 


Gradual 
and  rapid 
dilatation 


EAPm  DILATATION  OP  STRICTURE.  809 

contract :  and  he  is  to  be  told  that  although  after  a  few  years  it  may  no 
longer  be  necessary  to  do  this  so  often,  yet  that  it  is  dangerous  to  neglect 
the'  occasional  passage  of  an  instrument  in  order  to  ascertain  whether  there 
is  any  tendency  to  renewed  contraction,  on  the  first  suspicion  of  which  he 
should  immediately  consult  a  surgeon.^ 

The  other  method,  by  rapid  dilatation,  is  one  which  has  been  long  a  Rapid 
fiivourite  plan  of  treating  stricture  at  St.  George's  Hospital,  and  which  ^^'^cture. 
Mr.  Savory  has  recently  strongly  recommended  fi-om  his  experience  at  St. 
Bartholomew's.'  It  is  a  very  convenient  and  very  rapid  method  of  treating 
cases  in  which  confinement  to  bed  is  not  objected  to ;  and  is  therefore  pecu- 
liarly appropriate  to  hospital  practice.  As  much  progress  may  often  be  made 
in  the  dilatation  of  a  stricture  in  ten  days  by  this  method  as  would  have  been 
obtained  in  a  month  by  that  of  gradual  dilatation.  I  cannot  better  describe 
the  plan  than  in  Mr.  Savory's  words : — 

*  After  an  instrument  has  been  introduced  and  secured  the  patient  should, 
of  course,  lie  quiet — in  the  great  majority  of  cases  he  will  rest  most  comfort- 
ably on  his  back.  It  is  well  to  move  it  shghtly  and  very  gently  in  the 
urethra  from  time  to  time.  This  gives  the  surgeon  additional  assurance 
that  all  is  right,  and  tells  him  at  once  the  degree  of  progress  that  has  been 
made  by  the  loosening  of  the  stricture.  The  instrument  may  be  either  with- 
drawn at  the  end  of  twenty-four  hours,  and  one  a  size  larger  introduced,  or 
it  may  be  left  for  two  or  three  days,  when  it  may  be  replaced  by  a  much 
larger  one.  As  a  rule  I  change  the  first  instrument,  if  it  be  a  small  one 
(No.  1,  2,  or  8),  at  the  end  of  twenty-four  or  forty-eight  hours,  when  I  can 
usually  pass  No.  4  or  5,  leaving  that  in  for  two  or  three  days,  when  No.  7,  8, 
or  9  can  be  easily  substituted.  As  to  change  of  instrument,  I  am  chiefly 
guided  by  the  size  of  the  catheter  and  the  amount  of  suffering  experienced 
by  the  patient.  A  large  instrument  may  be  retained  longer  than  a  small 
one,  and  the  withdrawal  of  the  original  instrument  and  the  substitution  of 
another  often  gives  relief  when  the  patient  is  restless.  Of  course,  patients 
vary  much  in  their  ability  to  bear  a  catheter  in  the  urethra.  To  some  it 
seems  to  give  little  or  no  trouble  ;  they  make  no  complaint,  feed  and  sleep 
well,  and,  in  short,  give  no  signs  of  disturbance  of  any  kind ;  while  others 
complain  very  loudly,  declare  tlieir  utter  inability  to  bear  the  instrument 
any  longer,  and  urgently  demand  its  withdrawal,  sometimes  withdrawing  it 
themselves.  In  my  experience  these  latter  cases  form  the  exception  to  the 
rule,  and  even  in  these  I  think  the  difficulty  may  usually  be  overcome.  In 
the  worst  cases  of  stricture,  where  only  the  smallest  instruments  can  be 
passed,  the  chief  difficulty  in  treatment  is  overcome  if  an  instrument  can  be 
retained  for  twenty-four  or  forty-eight  hours. 

'  In  my  opinion  the  mode  of  action  of  this  plan  of  treatment  contrasts 
jEavonrably  with  that  of  any  other.  The  stricture  is  overcome — the  abnormal 
tissue  is  removed — by  constant  pressure.  The  great  influence  of  pressure 
in  producing  absorption  is  a  well-recognised  &ct.  We  are  familiar  not  only 
with  many  physiological,  but  also  with  many  pathological  illustrations  of  its 

*  Much  has  been  said  of  late  by  those  who  advocate  the  frequent  resort  to  operative 
interference  as  to  the  permanence  of  the  care  after  such  operation.  I  can  only  say  that  do 
evidence  has  up  to  the  present  time  been  adduced  (as  far  as  I  know)  to  invalidate  the 
following  opinion  of  an  excellent  recent  author:  'You  may  exercise  prefigure  upon  it  (i.e. 
the  deposit  which  forms  the  stricture),  yon  may  divide  it  with  the  knife,  or  act  upon  it  with 
caoaties,  but  you  cannot  entirely  remove  it,  or  deprive  it  of  its  inherent  quality  of  contrac- 
tion.'   R.  Harrison,  *  Lectures  on  Disorders  of  the  Urinary  Organs,'  p.  29. 

'  See  '  8t.  Barth.'s  Hosp.  lieporte,'  vol.  ix. 
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potency.  And  it  comes  in  very  happily  for  the  remedy  of  stricture.  When 
an  instrument  is  then  introduced  it  is  tightly  grasped  by  the  contracted 
portion  of  the  canal,  but  is  loose  and  free  elsewhere,  so  that  pressure  is 
brought  to  bear  at  the  very  spot  where  it  is  required,  and  there  only  ;  and  in 
proportion  to  the  amount  of  good  efifected  is  the  degree  of  its  action  reduced. 
It  acts  not  by  mechanical  force,  but  by  a  physiological  process.  Of  all 
methods  of  treatment  this  undoes  the  mischief  in  the  most  natural  manner ; 
and  herein,  I  submit,  is  its  claim  to  be  considered  the  best.' 

The  drawbacks  of  the  plan,  besides  the  confinement  which  it  entails,  are 
that  in  some  patients  the  retention  of  the  instrument  causes  pain  and  in- 
flammation, and  that  frequently,  if  after-treatment  be  neglected,  tlie  recon- 
traction  is  even  more  rapid  than  the  dilatation  has  been.  But  the  former 
danger  can  easily  be  guarded  against  by  carefully  watching  the  case,  and  with- 
drawing the  catheter  if  it  really  seems  to  be  setting  up  mischief,  of  which  the 
condition  of  the  urine  will  be  even  a  more  trustworthy  guide  tliau  the  com- 
plaints of  the  patient.  And  the  tendency  to  recontraction  after  cure  can  easily 
be  obviated  by  a  somewhat  more  frequent  passage  of  the  catheter  than  is 
needed  after  gradual  dilatation. 

A  few  directions  are  needed  as  to  the  mode  of  t3ring  in  a  catheter.  This 
can  be  done  in  various  ways.  The  easiest,  though  not  the  most  secure,  is  to 
tie  a  tape  round  the  end  of  the  catheter  with  a  clove-hitch,  or  to  pass  tapes 
through  the  rings  made  on  the  ends  of  catheters  which  are  intended  to  be 
retained,  and  then  to  secure  the  ends  of  the  tapes  under  one  or  two  pieces  of 
strapping  rolled  circularly  round  the  penis.  The  insecurity  of  this  plan 
depends  on  the  loosening  of  the  strapping  by  the  various  conditions  of  erec- 
tion and  flaccidity  of  the  penis.'  A  more  secure  plan  is  to  pass  the  tapes 
which  hold  the  catheter  through  the  substance  of  a  T -bandage,  or  of  a 
broader  piece  of  tape  arranged  after  the  manner  of  a  T -bandage.  The  tape 
attached  to  the  catheter  ought  to  be  loose  enough  to  allow  the  instrument  a 
little  movement  in  the  bladder,  but  tight  enough  not  to  permit  it  to  slip  out. 
The  T-bandage  should  be  as  tight  as  is  comfortable  to  the  patient. 

Mr.  Savory  believes  that  a  silver  instrument  can  be  as  conveniently  re- 
tained as  a  gum  catheter.  My  own  mchnes  to  the  general  opinion  that  a  soft 
catheter  is  less  irritating  than  a  metaUic  one  ;  but  the  difference  is  certainly 
not  very  great. 

The  same  instrument  should  not  be  left  in  the  bladder  too  long.  I  once 
saw  a  case  in  which  the  prolonged  retention  of  a  metal  catlieter  in  tlie 
bladder  caused  ulceration  of  its  coats  and  perforation  leading  into  the 
peritoneal  cavity.  This  is  of  course  very  rare,  but  it  is  very  common  to  see 
a  catheter  become  coated  with  phosphatic  deposits,  and  this  increases  tlie 
irritation  of  the  bladder. 

So  much  for  the  treatment  of  strictures  in  which  the  catheter  can  be 
passed. 

Should  the  surgeon  be  unable  to  pass  any  instrument,  the  treatment  of 
the  case  will  vary  according  as  there  is  or  is  not  retention.  Wlien  there  is 
not,  the  attempt  will  be  put  off  till  another  day,  the  patient  being  prepared 
for  the  renewed  attempt  as  above  prescribed  (p.  807).  But  if  he  is  suffering: 
from  retention  of  urine,  unless  the  bladder  be  distended  to  an  alarming 
extent,  a  full  dose  of  laudanum  (say  80  or  40  drops)  should  be  given  in  s 
little  hot  water,  and  he  should  be  put  into  a  hot  bath  until  he  begins  to  fed 

*  For  private  patients  who  have  to  wear  a  catheter,  a  little  apparatus  is  m)M  to  l»ock> 
round  the  penis,  with  rings  to  which  the  catheter  is  attached. 
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faint.  Then  if  the  retention  has  been  relieved  in  the  bath  (which  is  often 
tlie  case)  he  should  be  pat  to  bed  and  left  quiet  till  another  day,  otherwise 
the  surgeon  should  try  to  introduce  the  catheter  while  the  patient  is  still  in 
the  bath.  If  this  attempt  also  fails,  careful  examination  is  to  be  made  to 
'ascertain  how  far  the  distension  of  the  bladder  has  gone,  and  whether  there 
is  any  sign  of  fulness  or  great  pain  in  the  perinaeum.  If  not,  the  same 
measures  may  be  repeated,  and  I  have  seen  cases  treated  with  success  after 
numerous  repetitions  of  such  attempts  ;  but  they  are  of  course  not  free  from 
the  risk  of  extravasation  of  urine  occurring  unexpectedly,,  on  which  account 
Mr.  Cock '  recommended  the  puncture  of  the  bladder  per  rectum  in  preference 
to  perseverance  in  the  attempt  to  pass  the  catheter  when  a  patient  and 
sufficient  trial  has  proved  fruitless.  At  any  rate,  at  some  period  or  other, 
surgical  relief  must  be  given.  Three  courses  are  open — ^to  puncture  the  dis- 
tended bladder  from  the  rectum  or  above  the  pubes,  or  to  force  a  way  into  it 
with  the  catheter.  The  latter  ('  forced  catheterisation ')  is  no  longer  employed, 
except  possibly  by  some  surgeons  in  cases  of  great  enlargement  of  the  pro- 
state, under  wliich  heading  it  has  been  discussed. 

Puncture  of  the  bladder  from  the  rectum  is  a  simple  operation,  and  in  the  Puncture 
cases  which  I  have  seen  it  has  proved  quite  as  successful  as  the  condition  of  \^if^^„ 
the  patients  permitted.  It  is  to  be  employed  in  impassable  strictures  at  such  from  the 
a  time  as  in  the  judgment  of  the  surgeon  is  desirable.  It  must  be  re-  "^  ^^' 
membered  that,  even  allowing  that  ultimately  the  retention  of  urine  may  be 
relieved,  whether  instrumentally  or  otherwise,  before  extravasation  occurs, 
this  argument  is  not  of  itself  conclusive,  in  order  to  show  that  the  operation 
of  puncture  is  not  desirable,  since  every  hour  which  elapses  increases  the 
patient's  sufferings  and  the  inflammation  of  the  urinary  organs,  while  the 
repose  that  follows  the  puncture  is  of  course  complete  :  and  after  the  canula 
has  been  retained  some  time  in  the  bladder,  the  stricture  beuig  no  longer 
irritated  by  constant  straining  and  the  contact  of  putrefyuig  urine,  will 
probably  become  much  more  tractable.  The  matter  must  be  left  tb  the 
surgeon's  judgment,  weighing  the  circumstances  of  each  case.  The  fact 
that  no  case  of  stricture  had  been  admitted  into  St.  George's  Hospital  which 
was  held  to  require  puncture  by  the  rectum  from  the  time  of  Sir  E.  Home 
down  to  the  year  1852,  when  Mr.  Gock*s  paper  was  read  at  the  Medico- 
Chirurgical  Society,  certainly  shows  that  the  operation  is  not  often  rigidly 
necessary ;  while  the  fact  that  it  has  been  very  frequently  performed  there 
in  the  comparatively  few  years  which  have  elapsed  since  that  date  proves 
that  Mr.  Cock  succeeded  in  showing  that  in  many  cases,  even  if  not  rigidly 
necessary,  its  more  early  performance  is  advisable.  The  operation  itself  is 
done  thus.  The  patient  is  put  up  in  the  lithotomy  position  and  had  better 
be  narcotised.  The  surgeon,  being  provided  with  a  curved  trocar  and  canula 
made  for  the  purpose,  examines  the  bladder  with  his  left  forefinger  in  the 
rectum  in  order  to  define  the  posterior  border  of  the  prostate  gland,  and  to 
make  himself  sure  that  the  fluctuation  of  the  urine  in  the  bladder  can  be  felt 
with  that  finger  when  percussion  is  made  on  the  bladder  above  the  pubes. 
Having  ascertained  this  beyond  doubt,  he  passes  the  canula,  without  the  tro- 
car, up  the  rectum  and  fixes  it  with  his  left  forefinger  just  behind  the  prostate 
on  the  place  where  the  fluctuation  of  the  bladder  is  felt.  His  assistant  holds 
the  shield  of  the  canula  in  this  exact  position  while  he  takes  the  trocar, 
passes  it  through  the  canula,  and  then  drives  it  into  the  bladder  with  a  decisive 
plunge,  as  though  he  wished  to  bring  it  out  through  the  abdominal  wall 

*  *Med.-Chir.  Traiu/  vol.  zzxv.  p.  153. 
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above  the  pubes.  There  can  be  no  risk  in  plunging  it  in  boldly,  if  the  bladder 
is  well  distended,  while  if  it  be  more  gently  introduced  it  may  either  not 
perforate  the  bladder  at  all,  or  to  so  short  a  distance  as  to  slip  away  again 
readily.  It  is  well  to  pass  a  long  piece  of  gum  catheter  through  the  canula 
in  order  to  fix  it  more  securely  in  the  bladder,  and  it  is  to  be  tied-in  in  much 
the  same  way  as  a  catheter  (see  p.  810).  The  canula  is  not  to  be  stopped, 
but  the  urine  can  be  conducted  into  a  vessel  below  the  bed  by  fixing  an  iiidia- 
rubber  tube  to  it ;  otherwise  it  must  soak  into  oakum  or  tow,  which  is  to  be 
frequently  changed.  After  seven  to  ten  days  a  cautious  attempt  should  be 
again  made  to  pass  the  catheter,  and  if  this  is  successful  the  canula  is  to  be 
withdrawn  ;  otherwise  it  maybe  left  even  for  as  long  as  a  month.  In  a  case 
under  my  own  care,  however,  it  became  necessary  to  withdraw  it  after  about 
three  weeks,  in  consequence  of  the  diarrhoea  caused  by  the  dribbling  of  water 
into  the  rectum,  although  no  instrument  could  be  introduced.  The  patient, 
however,  was  relieved  of  his  retention  and  was  satisfied  with  this  relief,  and 
so  I  lost  sight  of  him. 

Puncture  of  the  bladder  above  the  pubes  is  not  usually  necessary  in  cases 
of  stricture  miless  when  they  are  compUcated  with  extreme  enlargement  of 
the  prostate  gland.  Moderate  enlargement  of  the  prostate  does  not  preclude 
the  possibility  of  puncture  per  rectum,  as  shown  by  a  preparation  in  the 
Museum  of  St.  George's  Hospital  from  a  patient  of  Mr.  Tatum,  in  whom  the 
canula  shpped  out  accidentally  and  the  puncture  was  repeated.  No  difficulty 
was  experienced  either  time,  though  there  was  considerable  enlargement  of 
the  prostate  gland.  The  operation  of  puncture  above  the  pubes  has  been 
described  in  speaking  of  enlarged  prostate. 

The  aspirator  has  of  late  been  often  used  for  the  rehef  of  stricture,  by 
evacuating  the  bladder  above  the  pubes.  The  method  is  more  adapted  to  re- 
tention coming  on  suddenly  from  *  congestion  *  or  *  spasm,*  in  cases  of  stricture 
not  previously  very  severe,  than  in  those  of  formidable  organic  stricture,  but 
in  appropriate  cases  I  have  seen  much  benefit  from  it.  The  puncture  entails, 
as  far  as  I  know,  no  danger.^  It  relieves  the  patient  from  the  pain  of  the 
retention,  and  takes  ofif  from  the  stricture  the  irritation  caused  by  straiuiu«? 
and  by  the  pressure  of  the  putrefying  urine.'  In  most  cases,  the  stricture 
becomes  per\dous  after  one  or  two  punctures.  If  it  does  not,  there  can  be  no 
danger  in  repeating  the  puncture  frequently,  although  the  chance  of  rehet 
in  this  way  becomes  less  and  less  with  each  puncture.  When  the  surgeon  is 
convinced  that  some  more  effectual  method  is  required,  the  operation  ot 
perineal  section  is  indicated.  Our  experience  of  suprapubic  puncture  at  Si. 
George's  Hospital,  however,  as  well  as  that  pubUshed  from  other  sources,  ha^^ 
convinced  me  of  the  great  value  of  this  method  of  treatment,  a  method  wliicii 
has  much  limited  the  use  of  the  more  severe  operative  proceedings. 

Such  is  the  treatment  of  impassable  stricture  when  compUcated  with  re- 
tention of  urine.  There  are,  however,  strictures  which  the  surgeon  finds  im- 
passable, and  yet  there  is  no  retention.  In  such  cases  much  time  and  patieuce 
should  be  employed.  liest  in  bed,  free  purgation,  and  the  constant  use  of  tlie 
warm  bath,  will  get  the  organs  into  a  quiet  state,  and  some  day  the  sorgeoi) 


'  In  a  recent  case  at  St.  Georges  Hospital,  the  patient  vas  in  a  Tery  ireak  conditioo  nn*\ 
died  a  few  days  afterwards  from  bronchitis.  The  seat  of  the  puncture  was  quite  imjienyp- 
tible. 

*  A  case  is  recorded  in  the  *Brit.  Med.  Joum.'  May  23,  1874,  where  the  aKpiiator  w 
used  fiiteen  times,  with  immediate  relief  each  time,  and  without  any  ti^juriouft  aft«r<uiii«- 
quonces. 
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-will  almost  certainly  succeed  in  reaching  the  bladder — an  attempt  which  is 
greatly  facihtated  by  ansBsthesia.  But  if  he  does  not,  what  must  be  done  ? 
The  patient  is,  perhaps,  free  from  retention,  while  quiet,  but  is  liable  to  it  at 
any  time  after  exercise,  exposure  to  weather,  drinking,  or  sexual  intercourse, 
and  his  life  is  made  a  torment  to  him  by  constant  ineffectual  instnimentation. 
For  such  cases  the  most  radical  cure  is  the  old  operation  for  stricture  called 
*  la  boutonniere,*  or  perinasal  section,  which  must  be  carefully  distinguished 
from  Syme's  operation,  or  external  urethrotomy  on  a  grooved  staff,  an 
operation  which  can  only  be  performed  when  the  stricture  is  not  impassable.' 

The  operation  of  perinaeal  section  is  thus  performed.  The  patient  is  to  ^cUoaT^ 
\ye  secured  in  the  lithotomy  position,  the  perinieum  having  been  shaved.  A 
large  grooved  staff  is  to  be  passed  down  to  the  anterior  face  of  the  stricture 
and  carefully  maintained  in  position  by  an  assistant.  If  a  false  passage  is 
known  or  suspected  to  exist,  the  surgeon  must  take  the  greatest  care  to 
ascertain  that  the  staff  has  not  passed  down  it,  but  is  in  the  middle  line,  i.e. 
in  the  urethra.  If  there  is  a  fistula  in  perinseo  through  which  a  director  or 
female  catheter  can  be  passed  into  the  bladder,  as  is  often  the  case,  it  facih- 
tates  the  operation  very  materially. 

An  incision  should  now  be  made  in  the  raph^  of  the  perinieum  in  nearly 
its  whole  extent.     As  the  incision  must  deepen  at  its  lower  part,  it  saves  time 
and  lessens  the  risk  of  losing  the  middle  line  to  make  this  incision  boldly  by 
placing  the  left  forefinger  in  the  rectum  as  a  guide ;  then  phmging  the  knife 
with  its  edge  upwards  deep  into  the  perineeum  above  the  finger,  so  as  just  to 
avoid  the  rectum,  and  cutting  out  to  the  skin.     The  staff  is  then  to  be  exposed 
by  reversing  the  knife  and  dissecting  carefully  until  its  point  is  reached.  Now 
commences  the  difficult  part  of  the  operation — the  attempt  to  find  the  pos- 
terior part  of  the  urethra  by  a  dissection  conducted  along  the  course  of  the 
canal.    If  there  is  an  instrument  passed  through  a  fistulous  passage  into  the 
bladder,  the  posterior  part  of  the  urethra  cannot  of  course  be  missed,  but  it 
does  not  follow  that  the  dissection  will  be  conducted  along  the  urethra — still 
less  when  there  is  no  such  guide.     Indeed,  I  have  seen,  after  death  from  this 
operation,  anatomical  evidence  that  the  surgeon  had  made  a  kind  of  artificial 
urethra,  i.e.  had  dissected  along  the  side  of  the  urethra,  leaving  the  stricture 
on  one  side  only  very  imperfectly,  if  at  all,  divided.     The  parts  should  of 
course  be  held  asunder,  and  the  urethra  looked  for  as  carefully  as  possible. 
But  it  is  seldom  possible  to  see  any  distinction  between  the  structures,  and 
the  only  precaution  which  can  be  taken  is  to  keep  steadily  in  the  middle  line 
until,  possibly,  a  gush  of  urine  takes  place  and  the  director  can  be  passed  into 
the  bladder.    In  any  case,  even  when  the  surgeon  cannot  assure  himself  of 
the  position  of  the  urethra,  it  is  always  easy  to  reach  the  neck  of  the  bladder 
by  putting  the  left  forefinger  on  the  edge  of  the  subpubic  hgament — always 
easily  felt  when  the  tissues  of  the  perinceum  have  been  divided  deeply  enough, 
and  then  entering  the  knife  below  it.    And  I  have  known  a  successful  issue 
in  such  a  case,  though  the  surgeon  has  not  been  conscious  of  exposing  the 
vesical  portion  of  the  urethra.    When  the  director  has  been  passed  into  the 
bladder,  a  catheter  should  if  possible  be  conducted  along  it  from  the  wound, 
and  tied-in.     If,  however,  it  is  not  possible  to  get  the  catheter  into  the 
bladder  at  once,  the  operation  may  nevertheless  be  quite  successful  if  only  the 

*  Mr.  Syme  used  to  dwell  with  chanieterUtic  force  on  the  fact,  in  which  all  surgeooB  of 
much  ezperieDce  io  urinary  difieaees  concur,  that  there  are  really  very  few  strictures  which 
are  impassable,  if  only  the  surgeon  is  dexterous  and  patient.  The  necessity  for  perinseal 
section  ought,  to  say  the  least,  to  occur  very  rarely. 
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stricture  has  been  freely  divided.  The  patient  shoald  be  left  alone  for  a  few 
days,  and  when  the  parts  have  consolidated  somewhat,  but  not  so  much  as  to 
oppose  the  obstacle  of  cicatrisation,  an  instrument  will  probably  be  easily 
passed  under  anaesthesia.  I  have  followed  this  course  with  complete  success. 
The  instrument  must  be  changed  as  often  as  necessary,  at  first,  perhaps, 
every  three  days,  and  afterwards  every  five  or  seven  (an  anesthetic  bein^ 
given,  if  it  is  absolutely  required),  until  the  parts  have  been  completely  cica- 
trised. And  after  this,  as  after  every  other  method  of  dilating  stricture,  the 
dilatation  must  be  maintained  by  the  constant  passage  of  instruments. 

Mr.  Cock  has  warmly  advocated,'  in  cases  of  impermeable  stricture,  a  pro- 
ceeding which  somewhat  resembles  the  early  steps  of  the  operation  for  peri- 
naeal  section,  but  which  omits  the  division  of  the  stricture.  In  this  operation, 
the  surgeon  passes  his  left  forefinger  into  the  rectum  and  by  a  bold  plunge 
of  the  knife,  directed  towards,  but  not  to,  the  forefinger  he  endeavours  to  open 
the  urethra  just  in  front  of  or  just  in  the  prostate  gland.     This  when  the 
urethra  is  dilated  behind  the  stricture  is  not  very  difiicult — at  least  to  a 
practised  operator.     Then  (the  finger  still  being  retained  in  the  rectum )  a 
probe-pointed  director  is  passed  ipto  the  bladder,  and  a  female  catheter,  or  a 
canula,  or  perinaeal  catheter,  is  passed  into  the  bladder,  and  secured  there. 
In  this  way  the  irritation  of  the  stricture  is  removed,  and  the  latter  may 
become  permeable,  and  when  it  is  cured  in  the  ordinary  way  the  fistulous 
opening  in  the  perinseum  may  be  allowed  to  close.     But  if  the  stricture  re- 
mains impenneable,  the  perineeal  opening  must  be  maintained  by  passing  a 
catheter  throygh  it  at  frequent  intervals,  and  the  patient  must  be  condemned 
to  pass  his  water  through  it  during  his  whole  life,  *  the  man's  micturition 
being,'  as  Mr.  Cock  expresses  it,  'assimilated  to  that  of  the  other  sex.* 
Sexual  power  will  however  remain  (though  of  course  not  that  of  procreation  •. 
and  Mr.  Cock  does  not  consider  the  persistence  of  the  perinieal  fistula  as  any 
serious  inconvenience.     I  cannot  profess  any  acquaintance  with  this  opera- 
tion.    We  have  had  a  sufiiciently  favourable  experience  of  the  old  operation 
for  perinteal  section,  as  described  above,  at  St.  George*s  Hospital,  to  adopt 
it  in  all  cases  similar  to  those  which  Mr.  Cock  refers  to.     It  may  very  possibly 
involve  greater  danger  to  life ;  but  it  has  the  great  advantage  that  when  it 
succeeds  (as  in  the  large  majority  of  men  with  tolerably  healthy  urinar)* 
organs  it  does)  its  success  is  complete,  and  there  is  no  perinieal  fistula,  and  no 
deprivation  of  fertility ;  besides  which  it  often  involves  httle  more  iucisiou 
than  Mr.  Cock's  operation  does.^ 

Mr.  Fumeaux  Jordan's  proposal 'rests  on  the  same  principle  as  Mr.  Cock's. 
He  makes  a  small  incision  into  the  distended  urethra  behind  tlie  stricture, 

*  '  Guy's  Hospital  Eeportji/  1866.  Thf*  aame  operation  wait,  however,  rscomincptled  tnu\ 
practised  at  an  earlier  period  by  Mr.  Simon.  See  'St.  Tbonuui's  Hoapital  B«|iort«,'  roLx. 
p.  139 ;  aUo  •  Med.  Times  and  daz.'  April,  1852. 

'  The  urinary  organs  of  a  patient  who  had  been  operateil  on  many  years  prvviou«»lT  ^y 
Mr.  Cock  were  cxhibitetl  at  one  of  our  Societies  some  years  ago.  The  urrthm  had  Knd 
openeil  just  l>ehind  the  stricture,  which  was  of  yery  small  extent,  so  that  an  toci»ioD  of  not 
more  than  a  quarter  of  an  inch  forwards  would  have  enabled  the  operator  to  open  a  healtbr 
portion  of  the  urethra. 

•  'Brit.  Mod.  .Joum/  Nov.  9,  1872.  The  principle  Mr.  Fumeaux  Jordan  a^lrooHte*  i* 
that,  in  exceptional  insstancos,  the  '  membranous*  urethra  in  some  cases,  and  the  blanlder  in 
others,  is  r«\dily  ojH>ned  from  the  rectum.  Only  a  few  lines  of  tissue  sepanite  the  ftas^r  in 
the  rectum  fn)m  an  instrument  in  the  urethra,  the  tip  of  the  finger  beinf^  oarrird  to  thr 
depression  between  the  anal  sphincter  and  the  prostate  gland.  In  some  eases  he  htut  fonnJ 
the  distended  bladder  itself  coming  down  to  the  sphincter;  hers  incision  with  a  bi^Kurr 
would  be  as  safe  as  puncture  with  a  trocar,  and  may  be  followed  by  the  tntroductiim  o^  the 
finger  and  the  pasNige  of  an  instrument  forwards  from  the  iotemal  meatus  to  the  external. 
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which  is  felt  with  the  finger  from  the  rectum,  and  then  guides  a  curved 
flexible  bougie  through  the  stricture  from  behind  forwards. 

Mr.  WheeUiouse's  method  ^  of  performing  perinseal  section  appears  cer-   Wheel- 
tainly  more  precise  and  logical  than  the  old  method,  which  he  justly  charac-  o^^tion. 
terises  as  *  haphazard.' 

It  requires  for  its  performance  only  two  special  instruments,  viz.  a  straight 
grooved  staff  terminating  in  a  probe-point  which  curves  slightly  to  the  side 
opposite  the  groove,  and  a  probe-pointed  gorget.  The  groove  on  the  staff 
stops  short  at  least  half  an  inch  from  the  point.  The  steps  of  the  operation 
are  as  follows  :  1.  To  open  the  urethra  well  in  front  of  the  stricture— say 
half-an-inch  from  it.  2.  From  this  opening  to  find  the  orifice  of  the  stricture, 
pass  a  director  through  it,  and  divide  it.  8.  To  guide  a  catheter  through  the 
stricture  from  the  meatus.  The  probe-pointed  staff  is  passed  down  to  the 
stricture,  and  great  care  is  to  be  taken  that  its  point  is  kept  in  the  middle  line, 
resting  on  the  face  of  the  stricture,  and  is  not  passed  down  a  false  pas- 
sage. Then  the  urethra  is  dissected  clean,  and  opened  in  the  groove  of  the 
staff  down  to  the  stop  at  the  end  of  the  groove.  Now  the  edges  of  the  open- 
uig  in  the  urethra  are  seized  on  either  side  and  held  open  by  a  pair  of  nibbed 
forceps  on  either  side.  Next  the  grooved  staff  is  turned  with  its  groove  away 
from  the  operator,  and  withdrawn,  till  its  probe-point,  which  hooks  away  from 
the  groove,  catches  in  the  urethral  incision  and  assists  the  forceps  in  drawing 
the  walls  of  the  urethra  forwards.  Now  the  surgeon  has  a  fair  view  of  the 
interior  of  the  urethra  close  to  the  stricture,  and  can  discover  the  opening  of 
the  stricture  with  a  probe-pointed  director  wliich  is  to  be  passed  through  it 
into  the  bladder.  The  surgeon  knows  that  he  has  reached  the  bladder  by  the 
free  movement  of  the  director.  He  now  runs  a  straight  blunt-pointed  bistoury 
along  the  groove  of  the  director  till  the  stricture  is  completely  divided.  Then 
the  probe-pointed  gorget  is  run  along  the  director  into  the  bladder,  as  a  guide 
to  the  catheter,  which  is  then  easily  introduced.  In  this  as  in  other  forms  of 
perinseal  section  it  is  of  vital  importance  to  see  that  the  whole  stricture  is 
fairly  and  freely  divided.  The  essential  point  of  difference  between  this  and 
the  old  operation  obviously  is  the  search  for  the  opening  of  the  stricture.  Mr. 
Wheelhouse*B  description  seems  to  imply  that  he  has  never  failed  to  discover 
it.  If  the  surgeon  should  be  unable  to  effect  this,  the  second  object  of  the 
operation,  the  proceeding  would  not  differ  from  the  old  '  boutonni^re.* 

The  compUcations  of  abscess  and  fistula  in  perinaBO  are  unfortunately  Treatment 
very  common.  The  former,  however,  rarely  leads  in  itself  to  any  graver  con-  "^  «b»ce«s 
sequence  than  considerable  pain  to  the  patient  and  confinement  to  bed  for  a 
time.  The  abscess  in  perinseo  is  rarely  of  large  size.  It  commonly  forms 
a  small,  hard,  and  very  painful  lump  in  the  central  line,  much  too  small  and 
deep  to  permit  any  fluctuation  to  be  felt,  but  known  to  be  an  abscess  by  the 
presence  of  stricture,  by  the  pain,  and  usually  also  by  rigors  and  other  feverish 
symptoms.  No  time  should  be  lost  in  laying  it  open  ;  it  would  be  very  repre- 
hensible to  wait  until  the  matter  has  come  forward,  and  till  the  surgeon  can 
feel  fluctuation.  The  patient  should  be  brought  to  the  edge  of  the  bed,  placed 
m  the  hthotomy  position,  and  a  deep  puncture  should  be  made  with  a  lancet 
or  (better)  with  a  scalpel,  great  care  being  taken  to  keep  in  the  middle  line,^ 
wlieii  matter  mixed  with  urine,  and  usually  very  foul,  will  be  evacuated,  to 

*  'Brit.  Med.  Jouro.'  June  24,  1876. 

*  Perhaps  I  should  rather  have  said  in  the  raph^,  for  when  extrarasation  or  suppuration 
takes  place  on  one  side,  the  raph6  may  be  piuhed  oyer  towards  the  other  side  (Harrison 
Lectured,  p.  26). 
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rr^sz  nrlief  of  the  patient.  It  is  undesirable  to  tease  liim  at  first  with 
:^-cniL.trii:s.  The  urine  very  seldom  comes  through  the  wound,  for  though 
ilie  i>^*trss  is  formed  bj  ulceration  of  the  urethra,  its  small  orifice  is  generally 
ol'.skHi '  V  iuLimmation,  otherwise  the  pus  would  flow  out  by  the  urethra  and 
iL«f  nr  w  jclii  be  little  paiu  and  no  pressure  on  the  tube,  or  increase  of  dysuria. 
Ev^n  if  oriiie  do  escape,  the  cure  of  the  stricture  will  soon  cure  the  fistubi. 

Fi>tiilA  in  perinso  is  generaUy  the  result  of  a  much  more  chronic  action 
iLin  lic^^ss.  Their  origin  is  in  some  sense  the  same,  but  the  early  stage  of 
A.-sct^s  is  dK.vompanied  by  more  irritation,  probably  from  the  greater  putridity 
cf  di«r  orlne  :  while  the  fistula  results  from  the  gradual  extension  of  ulcers- 
iioc  frcm  the  urethra  to  the  sur&ce  with  no  increase  of  the  obstruction,  and 
5rw  if  ;ii:y  symptoms.  These  fistulffi  accompany  all  kinds  of  tight  strictures, 
C'l:  ;irv  particularly  prone  to  accompany  the  traumatic,  which  are  the  tightest 
of  all.  They  have  been  known  iu  such  cases  to  form  the  only  channel  for 
::.^  urine,  the  urethra  being  absolutely  obliterated.  Such  unnattiral  channels. 
Lovirv«:r.  ean  never  properly  replace  the  natural  urethra ;  they  are  very  liable 
:o  rartiJkl  obstruction  from  sabulous  deposit,  causing  low  inflammation  of  the 
urvilira  and  bladder  behind  them,  and  they  are  a  source  of  great  discomfort  to 
:I:e  r«i:i<i.<.  by  incapacitating  him  from  passing  water  in  the  usual  man- 
r.^r.  Tlitir  cure  is  to  be  sought  in  the  restoration  of  the  proper  channel  for 
:lr  iiriiie.  by  passing  catheters  increasing  gradually  in  size,  or  by  otherwij* 
vu'.Jk:i:i-:  the  urethra  to  its  normal  extent.  When  this  is  done,  the  fistula  wiD 
^^:I:«r;ftIIv  ek>>e  of  itself.  If  it  does  not,  the  reason  usually  is  that  a  drop  of 
v:&ur  past>«s  into  the  urethral  end  of  the  fistula  every  now  and  then  and  keeps 
i:  irriraittvl.  The  best  way  to  prevent  this  is  by  instructing  the  patient  in  the 
u>^  i^  the  catheter  till  he  can  easily  pass  a  full-sized  instrument  for  himself. 
Tliis  lie  must  do  every  time  he  wants  to  make  water,  and  must  stop  the  end 
of  tlic  c^itheter  with  his  finger  as  he  withdraws  it,  so  that  no  drop  of  urine 
can  c^'t  ituo  the  mouth  of  the  fistula.  This  plan,  if  sedulously  persevered  in 
tv>r  a  week  or  two,  can  hardly  fail  to  cure  the  fistula,  unless  its  persistence 
vU'iviids  on  tlie  chronic  thickening  and  low  inflammation  of  its  wall,  in  which 
case  the  tissue  should  be  destroyed  by  passing  a  red-hot  wire  down  the  fistula, 
or  bv  passing  a  wire  down  the  fistula  to  meet  a  catheter  passed  into  the  iu*ethia 
and  thvu  oininecting  the  wire  with  the  galvanic  battery  ;  or  sometimes  these 
tistuW  heal  on  the  stimulation  of  their  walls  with  the  tinct.  lyttie,  or  by 
means  of  a  probe  coated  with  the  nitrate  of  silver.  Possibly  in  some  of  these 
cases  a  very  free  division  of  the  strictured  portion  of  the  lurethra,  on  Otis*8 
mctlKHl.  so  as  to  dilate  it  to  the  extreme  capacity  of  the  normal  tube  in  front 
of  it«  will  enable  the  fistulsa  to  heal.^  In  some  very  rare  cases,  a  plastic 
oivration  may  be  justifiable.  The  tissue  through  which  the  fistula  runs  is 
laido^H^n  freely  and  deeply  until  the  urethra  is  reached,  a  grooved  staff  having 
Uvu  previously  passed.  All  the  diseased  tissue  which  can  be  recognised  is 
ih^uhI  away  aiul  Uie  parts  sewn  together,  a  catheter  being  kept  in  the  bladder. 
Such  ait  oiH>ration,  however,  is  very  rarely  indeed  called  for. 

V'vittarv  fistulie  may  also  be  produced  by  other  causes,  such  as  the  impae- 
tuut  \v{  a  fot*eigit  body,  a  wound,  as  in  Uthotomy,  and  in  rare  cases  by  the 
but'Htiu^  ot  ait  abscess  into  the  urethra.  I  once  saw  a  very  healthy-looking 
uiatt  with  a  large  urethral  fistula  of  which  he  could  give  no  aecoimt,  except 
tlu^t  it  apiH'areil  to  him  to  have  been  produced  by  prolonged  sitting  on  the 
vl\  ^\  ttvg  lv\»  and  who  certainly  had  no  strictvire.    In  some  woimds  or  injuries 

»  Teeyan, '  Clin.  Soc.  Trans.'  vol.  x. 
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of  the  urethra  the  tube  becomes  completely  obliterated,  and  this  gives  rise  to 
the  most  obstinate  form  of  fistula. 

The  most  difficult  form  of  urinary  fistula  to  treat  is  that  which  opens  in  Ante- 
front  of  the  scrotum,  called  on  that  account  *  ante-scrotal '  or  *  penile  fistula.*  lutuU. 
It  is  caused  usually  by  syphilitic  sores  on  the  skin,  which,  having  become 
phagedienic,  have  opened  into  the  urethra,  or  by  sloughing,  the  result  of  acci- 
dent or  extravasation  of  urine.  The  main  obstacle  to  the  closure  of  such  fis- 
tnke  is  the  constant  disturbance  of  their  edges  by  the  varying  size  of  the  penis 
in  erection,  and  this  is  especially  the  case  after  plastic  operations,  for  the 
sutures  which  have  been  put  in  seem  to  act  as  irritants,  and  the  patient  is 
xery  liable  to  frequent  erections.  Patience,  however,  on  the  part  of  the  sur- 
geon and  the  patient  will  .usually  procure  their  healing  after  repeated  opera- 
tions. I  once  saw  a  case  of  ante-scrotal  fistula  from  injury,  in  which  thir- 
teen operations  were  practised,  and  ultimately  the  fistula  was  perfectly  cured. 
In  these  cases  it  is  well  to  dissect  up  the  skin  freely  around  the  fistula  and 
to  make  free  lateral  incisions,  so  that  the  edges  of  the  incision  may  meet 
over  the  fistula  without  any  tension  whatever.  It  may  even  be  necessary  to 
transplant  flaps  from  the  neighbouring  part  of  the  penis,  and  to  divide  the 
prepuce  freely  from  the  glans,  in  order  that  the  erection  of  the  penis  shall 
produce  as  little  effect  on  the  wound  as  possible.  It  seems  best  to  make 
these  flaps  double,  laying  them  one  over  the  other  as  I  have  described  in  the 
operation  for  extroversion  of  the  bladder  (p.  787).  Care  should  be  taken  to 
ascertain  whether  there  is  any  contraction  of  the  urethra,  and  if  so  to  cure  it 
previously.  The  wound  is  to  be  united  either  longitudinally  or  transversely, 
as  may  seem  to  produce  least  tension  on  the  sutures.  The  evacuation  of  the 
nrine  is  very  troublesome  after  such  operations.  It  is  best  on  the  whole,  I 
think,  for  the  surgeon  himself  to  pass  a  metal  instrument  three  times  a  day 
with  all  imaginable  care  not  to  disturb  the  sutures,  and  to  stop  the  catheter 
while  he  withdraws  it.  If  a  catheter  is  tied  in  it  irritates  the  wound,  and  the 
urine  is  apt  to  dribble  away  beside  it. 

There  are  cases  of  urinary  fistula  with  stricture  in  which  the  stricture  can  Beenmnt 
be  passed,  but  cannot  be  dilated.    The  patient  suffers  constantly  from  rigors*  JJ^SSS' 
after  the  passage  of  the  instrument,  and  any  progress  that  may  be  made  at 
one  time  is  soon  lost  again.    In  such  cases  the  stricture  must  be  divided 
either  by  the  internal  or  external  urethrotomy. 

Syme's  operation — that  of  external  urethrotomy  on  a  grooved  staff — is  thus  Syme's 
performed.     The  patient  being  in  the  lithotomy  position,  a  *  shouldered '  staff  J^^ternil 
i^  passed  into  the  bladder,  i.e.  a  staff  which  is  narrower  at  the  end  than  it  is  urethro- 
in  tlie  stem.     We  may  suppose  that  the  end  which  passes  through  the  stric- 
ture into  the  bladder  is  the  size  of  No.  1  or  No.  2  catheter,  while  the  stem  is 
the  size  of  No.  8  or  No.  10.     At  the  junction  of  the  two  parts  there  will  be  a 
projecting  '  shoulder,'  and  this  shoulder  will  necessarily  be  arrested  by  the 
month  of  the  stricture.    A  groove  commences  on  the  shoulder,  i.e.  on  the 
thicker  part  of  the  staff,  and  runs  along  the  convexity  of  the  staff  tliough  not 

'  Thoie  rigors  are  in  some  cases  most  distressing.  Thej  are  apt  to  recur  whenever  an 
1  "imminent  is  pamed,  accompanied  by  a  definite  and  often  oonsidenible  rise  of  temperatare, 
tnd  great  malaise,  a  condition  sometimes  spoken  of  as  *  nrethral  feyer/  They  are  best  aroided 
It  fftring  the  patient  a  glass  of  hot  brandy  and  water  with  a  fall  dose  of  laadanom  in  it, 
^  wrapping  him  up  warm  in  bed  immediately  after  the  passage  of  the  instrument.  When 
'hiA  fererifh  condition  lasts  long  or  is  unusually  severe,  it  may  prove  fatal — especially  as 
'hese  patients  often  have  more  or  less  disease  of  the  kidneys.  Quinine,  or  aconite  if  the 
I^iUt-nt  lie  not  much  exhausted,  are  the  fiivourite  internal  remedies,  combined  with  alcoholic 
ud  diffbsible  stimulants,  and  hot  fomentations  to  the  perineum. 
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the  great  relief  of  the  patient.  It  is  undesirable  to  tease  him  at  first  with 
instruments.  The  urine  very  seldom  comes  through  the  wound,  for  though 
the  abscess  is  formed  by  ulceration  of  the  urethra,  its  small  orifice  is  generally 
closed  by  inflammation,  otherwise  the  pus  would  flow  out  by  the  urethra  and 
there  would  be  little  pain  and  no  pressure  on  the  tube,  or  increase  of  dysoria. 
Even  if  urine  do  escape,  the  cure  of  the  stricture  will  soon  cure  the  fistula. 
Treatment  Fistula  in  perinaeo  is  generally  the  result  of  a  much  more  chronic  action 

than  abscess.  Their  origin  is  in  some  sense  the  same,  but  the  early  stage  of 
abscess  is  accompanied  by  more  irritation,  probably  from  the  greater  putridity 
of  the  urine ;  while  the  fistula  results  from  the  gradual  extension  of  ulcera- 
tion from  the  urethra  to  the  surface  with  no  increase  of  the  obstruction,  and 
few  if  any  symptoms.  These  fistulas  accompany  all  kinds  of  tight  strictures, 
but  are  particularly  prone  to  accompany  the  traumatic,  which  are  the  tightest 
of  aU.  They  have  been  known  in  such  cases  to  form  the  only  chaimel  for 
the  urine,  the  urethra  being  absolutely  obUterated.  Such  unnatural  channels, 
however,  can  never  properly  replace  the  natural  urethra ;  they  are  very  liable 
to  partial  obstruction  from  sabulous  deposit,  causing  low  inflammation  of  the 
urethra  and  bladder  behind  them,  and  they  are  a  source  of  great  discomfort  to 
the  patient,  by  incapacitating  him  from  passing  water  in  the  usual  man- 
ner. Their  cure  is  to  be  sought  in  the  restoration  of  the  proper  channel  for 
the  urine,  by  passing  catheters  increasing  gradually  in  size,  or  by  otherwise 
dilating  the  urethra  to  its  normal  extent.  When  this  is  done,  the  fistula  will 
generally  close  of  itself.  If  it  does  not,  the  reason  usually  is  that  a  drop  of 
water  passes  into  the  urethral  end  of  the  fistula  every  now  and  then  and  keeps 
it  irritated.  The  best  way  to  prevent  this  is  by  instructing  tlie  patient  in  the 
use  of  the  catheter  till  he  can  easily  pass  a  full- sized  instrument  for  himself. 
This  he  must  do  every  time  he  wants  to  make  water,  and  must  stop  the  end 
of  the  catheter  with  his  finger  as  he  withdraws  it,  so  that  no  drop  of  urine 
can  get  into  the  mouth  of  the  fistula.  This  plan,  if  sedulously  persevered  in 
for  a  week  or  two,  can  hardly  fail  to  cure  the  fistula,  unless  its  persistence 
depends  on  the  chronic  thickening  and  low  inflammation  of  its  wall,  in  which 
case  the  tissue  should  be  destroyed  by  passing  a  red-hot  wire  down  the  fistula, 
or  by  passing  a  wire  down  the  fistula  to  meet  a  catheter  passed  into  the  urethra 
and  then  connecting  the  wire  with  the  galvanic  battery  ;  or  sometimes  these 
fistulas  heal  on  the  stimulation  of  their  walls  with  the  tinct.  lyttie,  or  by 
means  of  a  probe  coated  with  the  nitrate  of  silver.  Possibly  in  some  of  these 
cases  a  very  free  division  of  the  strictured  portion  of  the  urethra,  on  Otis*s 
method,  so  as  to  dilate  it  to  the  extreme  capacity  of  the  normal  tube  in  front 
of  it,  will  enable  the  fistuls  to  heal.^  In  some  very  rare  cases,  a  plastic 
operation  may  be  justifiable.  The  tissue  through  which  the  fistula  runs  is 
laid  open  freely  and  deeply  until  the  urethra  is  reached,  a  grooved  staff  having 
been  previously  passed.  All  the  diseased  tissue  which  can  be  recognised  is 
pared  away  and  the  parts  sewn  together,  a  catheter  being  kept  in  the  bladder. 
Such  an  operation,  however,  is  very  rarely  indeed  called  for. 

Urinary  fistulse  may  also  be  produced  by  other  causes,  such  as  the  impac- 
tion of  a  foreign  body,  a  wound,  as  in  lithotomy,  and  in  rare  cases  by  the 
bursting  of  an  abscess  into  the  urethra.  I  once  saw  a  very  healthy-looking 
man  with  a  large  urethral  fistula  of  which  he  could  give  no  accomit,  except 
that  it  appeared  to  him  to  have  been  produced  by  prolonged  sitting  on  the 
driving-box,  and  who  certauily  had  no  stricture.    In  some  wounds  or  injoiies 

»  Teevan,  *  Clin.  Soc.  Trans.'  toI.  x. 
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of  the  urethra  the  tube  becomes  completely  obliterated,  and  this  gives  rise  to 
the  most  obstinate  form  of  fistula. 

The  most  difficult  form  of  urinary  fistula  to  treat  is  that  which  opens  in  Ante- 
front  of  the  scrotum,  called  on  that  account '  ante- scrotal '  or  '  penile  fistula.*  fistuUu 
It  is  caused  usually  by  syphilitic  sores  on  the  skin,  which,  having  become 
phagedaenic,  have  opened  into  the  urethra,  or  by  sloughing,  the  result  of  acci< 
dent  or  extravasation  of  urine.  The  main  obstacle  to  the  closure  of  such  fis- 
tulas is  the  constant  disturbance  of  their  edges  by  the  varying  size  of  the  penis 
in  erection,  and  this  is  especially  the  case  after  plastic  operations,  for  the 
sutures  which  have  been  put  in  seem  to  act  as  irritants,  and  the  patient  is 
very  liable  to  frequent  erections.  Patience,  however,  on  the  part  of  the  sur- 
geon and  the  patient  will  .usually  procure  their  healing  after  repeated  opera- 
tions. I  once  saw  a  case  of  ante-scrotal  fistula  from  injury,  in  which  thir- 
teen operations  were  practised,  and  ultimately  the  fistula  was  perfectly  cured. 
In  these  cases  it  is  well  to  dissect  up  the  skin  freely  around  the  fistula  and 
to  make  free  lateral  incisions,  so  that  the  edges  of  the  incision  may  meet 
over  the  fistula  without  any  tension  whatever.  It  may  even  be  necessary  to 
transplant  flaps  from  the  neighbouring  part  of  the  penis,  and  to  divide  the 
prepuce  freely  from  the  glans,  in  order  that  the  erection  of  the  penis  shall 
produce  as  little  effect  on  the  wound  as  possible.  It  seems  best  to  make 
these  flaps  double,  laying  them  one  over  the  other  as  I  have  described  in  the 
operation  for  extroversion  of  the  bladder  (p.  787).  Care  should  be  taken  to 
ascertain  whether  there  is  any  contraction  of  the  urethra,  and  if  so  to  cure  it 
previously.  The  wound  is  to  be  united  either  longitudinally  or  transversely, 
as  may  seem  to  produce  least  tension  on  the  sutures.  The  evacuation  of  the 
urine  is  very  troublesome  after  such  operations.  It  is  best  on  the  whole,  I 
think,  for  the  surgeon  himself  to  pass  a  metal  instrument  three  times  a  day 
with  all  imaginable  care  not  to  disturb  the  sutures,  and  to  stop  the  catheter 
while  he  withdraws  it.  If  a  catheter  is  tied  in  it  irritates  the  wound,  and  the 
urine  is  apt  to  dribble  away  beside  it. 

Tliere  are  cases  of  urinary  fistula  with  stricture  in  which  the  stricture  can  Beenmnt 
be  passed,  but  cannot  be  dilated.    The  patient  suffers  constantly  from  rigors*  g^SurSI' 
after  the  passage  of  the  instrument,  and  any  progress  that  may  be  made  at 
one  time  is  soon  lost  again.    In  such  cases  the  stricture  must  be  divided 
either  by  the  internal  or  external  urethrotomy. 

Syme*s  operation — that  of  external  urethrotomy  on  a  grooved  staff" — is  thus  Syme's 
performed.     The  patient  being  in  the  lithotomy  position,  a  *  shouldered '  staff  oJoTternal 
is  passed  into  the  bladder,  i.e.  a  staff  which  is  narrower  at  the  end  than  it  is  urethro- 
in  the  stem.     We  may  suppose  that  the  end  which  passes  through  the  stric-  ***"^" 
ture  into  the  bladder  is  the  size  of  No.  1  or  No.  2  catheter,  while  the  stem  is 
the  size  of  No.  8  or  No.  10.     At  the  junction  of  the  two  parts  there  will  be  a 
projecting  '  shoulder,'  and  this  shoulder  will  necessarily  be  arrested  by  the 
mouth  of  the  stricture.    A  groove  commences  on  the  shoulder,  i.e.  on  the 
thicker  part  of  the  staff,  and  runs  along  the  convexity  of  the  staff  though  not 

>  The«e  rigors  are  in  some  cases  most  distrcwing.  They  are  apt  to  recur  whenever  an 
inittmrnent  is  passed,  accompanied  by  a  definite  and  often  considerable  rise  of  temperaturet 
and  great  malaise,  a  condition  sometimes  spoken  of  as  *  urethral  feyer.'  They  are  best  avoided 
by  giving  the  patient  a  glass  of  hot  brandy  and  water  with  a  full  dose  of  laudanum  in  it, 
and  wrapping  him  up  warm  in  bed  immediately  after  the  passage  of  the  instrument.  When 
this  feverish  condition  lasts  long  or  is  unusually  severe,  it  may  prove  fatal— especially  as 
these  patients  often  have  more  or  less  disease  of  the  kidneys.  Quinine,  or  aconite  if  the 
patient  be  not  much  exhausted,  are  the  favourite  internal  remedies,  combined  with  alcoholic 
and  diflusible  stimulants,  and  hot  fomentations  to  the  perineum. 
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quite  to  the  end.  The  surgeon  passes  his  left  forefinger  into  the  rectum  and 
passes  the  point  of  the  knife,  with  its  edge  looking  upwards,  into  the  raph^  of 
the  perinseum  a  little  above  his  finger,  so  as  not  to  wound  the  rectum,  bat  to 
open  the  perineum  deeply  and  almost  expose  the  stafif  in  the  urethra  at  a  single 
incision,  which  is  to  be  drawn  upwards  nearly  to  the  scrotum.  The  shouldered 
part  of  the  staff  with  its  groove  will  now  be  very  perceptible  in  the  wound, 
and  should  be  further  exposed  if  necessary  by  a  few  touches  of  the  knife. 
Then  the  point  of  the  knife  is  to  be  inserted  in  the  commencement  of  the  groove, 
where  it  is,  of  course,  in  front  of  the  stricture,  and  the  knife  is  to  be  steadily 
pushed  along  in  the  middle  line,  so  long  as  any  resistance  is  experienced. 
The  staff  is  then  to  be  pushed  on  until  its  thick  portion  will  pass  fireely  into 
the  bladder.  Great  care  must  be  given  to  this  part  of  the  operation,  to  see 
that  the  stricture  has  really  been  divided  quite  freely  enough,  for  if  this  has 
not  been  effectually  done,  recurrence  is  almost  certain.  Then  the  staff  is  to 
be  withdrawn  and  a  full-sized  gum  catheter  passed  from  the  penis  and  tied 
in.  There  is  sometimes  a  difficulty  in  introducing  the  catheter  after  the 
withdrawal  of  the  staff.  This  may  be  obviated  by  passing  a  director  from  the 
wound  into  the  bladder  before  the  staff  is  withdrawn,  or  by  the  use  of  a  staff 
in  which  the  shouldered  part  screws  on  to  the  thin  portion,  and  is  unscrewed 
after  the  stricture  has  been  divided,  leaving  the  central  part  to  serve  as  a 
conducting  rod,  over  which  a  large  catheter  open  at  the  end  is  passed  down 
and  the  rod  withdrawif .  But  after  all  it  is  not  a  point  of  very  much  impor- 
tance whether  a  catheter  be  passed  into  the  bladder  immediately  after  the 
division  of  a  stricture  or  no.  In  a  few  days,  when  the  wounded  parts  have  a 
Uttle  consolidated,  there  will  be  no  difficulty  in  passing  the  instrument  (under 
anaesthesia  if  necessary)  if  only  the  stricture  has  been  freely  divided. 

Syme*s  operation  is  now  used  chiefly,  if  not  entirely,  in  cases  of  very  haxd 
traumatic  strictures  comphcated  with  fistulas  in  perinseo.  Such  strictures 
are  very  difficult  to  treat  by  gradual  dilatation,  or  by  rupture,  and  are  hardly 
amenable  to  internal  division,  though  there  is  no  harm  in  trying  this  if  tlie 
surgeon  thinks  fit.  But  the  free  division  of  all  the  morbid  tissue,  and  the 
constant  retention  of  a  large-sized  instrument  afterwards,  certainly  afford  the 
best  prospect  of  a  cure,  after  which  constant  catheterisation  must  not,  for 
many  years  at  least,  be  neglected. 
KaDture,  Another  successful  method  of  treating  rebellious  strictures  which  admiv 

dilatation,  the  introduction  of  a  small  instrument  is  by  what  is  generally  called  in  Eng- 
of  Btrictore.  \g^^  «  rupture '  of  the  stricture,  and  in  France  *  forced  dilatation.*  This,  how- 
ever, like  every  other  violent  method  of  treating  stricture,  should  be  reserved 
only  for  cases  of  exceptional  occiurence,  viz.  those  in  which  there  is  unusual 
suffering  from  catheterisation,  or  in  which  no  progress  can  be  made  in  dila- 
ting the  stricture,  or  the  patient  suffers  constantly  afterwards  from  fever  and 
rigors,  or  after  dilatation  the  stricture  immediately  recontracts.  Numerous 
plans  have  been  devised  for  this  end.  At  first,  the  simple  plan  was  follov^d 
of  passing  a  central  rod  and  sliding  over  it  tubes  increasing  in  size  till  llie 
desired  dilatation  was  reached.  This,  however,  is  a  very  imperfect  device, 
since  the  tube  is  liable  to  catch  and  tear  the  mucous  membrane  at  the  site  of 
resistance.  Two  methods  are  now  employed,  in  each  of  which  a  dilatahlft 
instrument  is  first  passed,  consisting  of  two  blades,  attached  to  each  other  at 
the  point,  but  separable  in  the  rest  of  their  urethral  portion  and  fiastened  on 
to  a  central  rod.  The  dilatation  is  effected  in  the  one  case  (Sir  H.  Thomp- 
son's plan)  by  turning  a  screw  in  the  handle,  which  causes  a  small  lerer  to 
project  from  the  central  stem  and  so  drives  the  Uades  asunder.  In  the  other, 
which  is  the  one  in  common  use,  a  tube  is  forced  down  over  the  c^tnJ  steals 
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and  thus  separates  the  blades  to  the  required  extent.  This  instrument  was 
invented  by  a  French  surgeon,  M.  Perr^ve,  and  has  been  somewhat  modified 
and  introduced  into  English  practice  by  Mr.  Holt,  whose  name  it  generally 
bears  in  this  country.  Mr.  Richardson  of  Dublin  and  others  have  also  modi- 
fied Perrdve's  instrument.  The  great  risk  in  the  use  of  any  of  these  instru- 
ments is  that  of  passing  it  down  a  false  passage.  In  these  cases  of  obstinate 
stricture  there  are  generally  false  passages,  and  sometimes  the  instrument 
slips  into  them  so  easily,  and  they  run  so  much  in  the  direction  of  the  blad- 
der, that  it  is  very  difficult  to  know  whether  the  point  is  in  the  bladder  or  no 
unless  the  urine  can  be  seen  to  escape.  Accordingly  Mr.  Holt  has  had  the 
stem  of  Perr^ve's  instrument  perforated,  converting  it  into  a  minute  tube, 
through  which  a  drop  of  urine  will  escape  unless  (as  frequently  happens)  the 
little  hole  is  obstructed  by  clot ;  in  that  case  the  surgeon  should  not  proceed 
farther,  if  there  is  any  question  about  false  passage,  until  by  examination  by 
the  rectum  and  palpation  of  the  abdomen  he  has  completely  satisfied  himself 
that  he  is  reaUy  in  the  bladder.  The  tube  is  to  be  applied  to  the  central  rod 
(the  handle  being  opened  for  the  purpose  by  removing  all  the  screws),  and 
driven  smartly  home,  in  doing  whicli  the  stricture  will  be  felt  to  give  way. 
The  instrument  is  then  withdrawn  with  the  tube  still  in  it,  and  the  urine  is 
drawn  off  with  a  full-sized  catheter.  Two  tubes  are  supphed  with  the  instru- 
ment ;  if  the  larger  one  has  been  used.  No.  10  will  pass ;  if  the  smaller.  No. 
8.  As  a  general  rule  the  catheter  should  not  be  left  in,  but  it  is  well  to  draw 
the  water  off,  both  as  a  proof  that  the  stricture  is  properly  dilated,  and  in 
order  to  spare  the  patient  the  pain  of  passing  water  soon  after  the  operation. 
Chloroform  may  be  given  or  no  according  to  the  wishes  of  the  patient  and  the 
surgeon.  In  very  tight  and  hard  strictures  it  is  perhaps  necessary,  and  in 
all  cases  where  the  operation  is  really  required  it  must  be  painful,  though 
soon  over.  The  patient  should  keep  his  bed  for  a  couple  of  days,  and  then 
the  catheter  should  be  re-introduced  and  the  case  treated  as  an  ordinary  one  of 
stricture  which  has  been  dilated  up  to  that  size.  It  is  not  always  possible, 
or  at  least  easy,  to  pass  the  same  catheter  as  at  the  time  of  operation,  but 
in  all  cases  which  I  have  seen  (except  one  of  traumatic  stricture)  the  case  was 
very  easily  managed  afterwards. 

In  this  proceeding  it  seems  doubtful  what  is  the  real  action  generally  on 
the  stricture.  We  speak  of  it  familiarly  as  '  rupture,'  but  there  seems  good 
reason  to  think  that  it  is  often  little  more  than  a  forcible  dilatation,  or  if 
there  is  any  rupture  it  is  confined  to  the  submucous  tissue,  and  there  is  no 
breach  of  surface  in  the  urethra.  If  this  is  so,  it  evidently  diminishes  the 
risk  of  inflammation  from  foul  urine  being  extravasated  or  passing  over  a 
raw  BurfiEtce.  I  have  seen  death  after  this  operation,  but  it  was  in  the  person 
of  a  man  whose  urinary  organs  were  in  so  advanced  a  condition  of  disease 
that  he  could  not  in  any  case  have  lived  long. 

Another  method  of  treating  rebellious  or  contractile  strictures  is  by  inter-  internml 
nal  division,  and  this  is  indubitably  superior  to  rupture  in  stricture  situated  far  u<^^^i^^ 
forwards,  and  possibly  in  traumatic  stricture ;  though  it  may  be  questionable 
whether  in  traumatic  stricture  not  in  the  spongy  body,  the  freer  division 
produced  by  Syme's  operation  is  not  preferable.  The  general  use  of  Syme's 
operation  and  of  the  method  by  forcible  rupture  renders  the  use  of  internal 
urethrotomy  rare  in  this  country.  It  is  performed  in  two  ways,  i.e.  by  in- 
cising the  stricture  from  behind  forwards,  or  from  before  backwards.  The 
former  is  the  safer  course,  and  the  one  usually  followed.  Many  instruments 
have  been  invented  for  this  purpose,  but  the  one  most  in  use  is  Ci\iale*B, 
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which  may  be  taken  as  the  type  of  them  all.  The  principle  of  all  is  that  of 
the  bistouri  cach^,  i.e.  a  stem  containing  a  knife  which  is  projected  by  press- 
ing on  a  handle.  In  Civiale*8  urethrotome  the  head  of  the  instrument  is 
bulbous,  and  in  this  bulb  a  small  knife-blade  is  concealed.  The  position  of 
the  stricture  is  clearly  ascertained,  and  it  is  felt  by  the  bulb  in  passing 
through  it.  Then  as  the  bulb  is  withdrawn  the  knife-blade  is  projected  from 
it,  and  the  whole  tissue  of  the  stricture  is  freely  incised,  the  incision  beini; 
directed  by  preference  to  the  floor  of  the  urethra,  and  care  must  be  taken  tliat 
the  incision  extends  completely  through  the  obstruction.  After  the  division 
a  full- sized  catheter  ought  to  pass  easily,  and  it  is  well  to  retain  it  for  the 
first  twenty-four  hours,  and  to  pass  instruments  frequently  afterwards. 

Incisions  from  before  backwards  require  a  guide  to  be  passed  through  the 
stricture.  Maisonneuve's  guide  is  a  flexible  filiform  bougie,  on  the  end  of 
which  a  grooved  rod  is  screwed.  This  bougie  being  passed  through  the 
stricture,  the  grooved  rod  is  screwed  on  to  it,  and  is  passed  on.  The  filiform 
bougie  coils  up  in  the  bladder,  and  guides  the  rod  down  the  urethra,  through 
the  mouth  of  the  stricture.  Then  a  semi-sharp  lancet-shaped  knife  is  passed 
down  the  groove,  which  incises  or  tears  the  stricture,  but  is  not  sharp  enough 
to  wound  the  normal  urethra.  Sir  H.  Thompson  has  devised  a  grooved 
catheter  for  the  same  purpose,  along  which  a  sheathed  knife-blade  is  passed. 
When  this  comes  to  the  point  of  resistance  the  knife  is  unsheathed  and  the 
stricture  divided.  A  large  gum  catheter  is  then  passed  over  the  grooved  cou- 
ductor,  and  the  latter  withdrawn.  Mr.  Durham  has  devised  an  ingeniouit 
instrument  in  which  four  small  scarificators  are  projected  from  an  olive- 
shaped  bulb,  so  as  to  enlarge  the  urethra  in  all  directions.  The  bulb  is  then 
passed  forwards  till  it  is  checked,  when  the  scarification  is  repeated.' 

The  advantages  claimed  for  internal  incision  over  rupture  are  that  its 
results  are  said  to  be  more  permanent.  I  have  not  sufficient  experience 
of  the  matter  to  enable  me  to  pronounce  an  opinion  of  my  own.  Sir  H. 
Thompson,  whose  experience  of  internal  urethrotomy  extends  to  above  900 
cases,  recommends  it '  for  all  non-dilatable  strictures  situated  from  two  to 
four  inches  from  the  external  meatus,'  and  for  these  somewhat  rare  cases  I 
doubt  not  that  it  is  both  safe  and  easy  ;  but  for  strictures  situated  behind  tlie 
scrotum  I  should  long  hesitate  before  resorting  to  it,  although  I  do  not  deoj 
that  in  rare  cases  it  may  be  required.'  In  any  case  it  appears  that  the  ex- 
tent of  the  incision  through  the  stricture  is  not  in  itself  a  matter  of  any  great 
importance ;  but  it  is  highly  important  to  make  sure  that  no  part  of  the 
stricture  is  left  undivided. 
(Hia'a  In  connection  with  the  treatment  of  stricture  by  internal  urethrotomy  a 

operation,  ^g^y  interesting  question  has  lately  been  raised  by  Dr.  Otis  of  New  York. 
This  surgeon  teaches  that  in  aU  cases  of  long-continued  gleet  with  contraction 
of  the  urethra,  as  evinced  by  difficulty  in  passing  an  instrument,  stricture 
must  ultimately  result  unless  the  normal  size  of  the  urethra  (measured  accord- 
ing to  his  method)  is  restored,  for  which  purpose  he  recommends  internal 
urethrotomy,'  all  the  contracted  parts  of  the  urethra  being  divided.  >fr. 
Berkeley  Hill  has  given  a  trial  to  this  method,  and  the  result  of  his  experience 

"  See  a  series  of  papers  in  the  *  Brit.  Med.  Joum.,'  March  Ifi,  1878,  read  l»cfopp  the  section 
of  surpery  at  the  Manchester  meeting  of  the  *  Brit.  Med.  Association  *  in  1877. 

<  I  wonld  refer  the  reader  to  a  very  interesting?  little  treatise  bj  Mr.  Lund  on  Int«mKl 
Urethrotomy.  See  also  a  clinical  lecture  by  myself,  'Med.  Times  and  Oat/  July  U,  If^^^ 
and  Sir  H.  Thompson's  *  Clinical  Lectures  on  Diseases  of  the  Urinary  Organs,'  1882.  lecL  r\. 

■  Dr.  Otis's  views  and  method  may  Ijc  seen  described  in  the  •  Brit.  Me*l.  JonnL.'  FcK  M 
1878. 
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is^^rtainly  such  as  will  discourage  surgeons  from  acting  on  a  theory  which  is 
altogether  unproved,  and  which  involves  practice  evidently  dangerous  in  all 
cases  and  very  often  quite  unsuccessful.^ 

In  some  cases  in  which  the  limits  of  the  hardened  tissue  forming  the  Subcu- 
stricture  can  be  felt  distinctly  under  the  skin,  whether  of  the  penis  or  peri-  [j'^thro- 
n^eum,  the  stricture  may  be  divided  subcutaneously  with  a  tenotome  on  a  tomy. 
catheter  staff,  over  which  after  the  subcutaneous  division  of  the  constriction 
a  large  rigid  catheter  can  be  glided  into  the  bladder.     For  a  description  of 
this  operation  I  may  refer  the  reader  to  a  paper  by  Mr.  Teevan  in  *  Clin. 
Trans.'  vol.  viii. 

The  retention  which  proceeds  from  organic  stricture  is  to  be  carefully  dis-  pasmodic 
tinguished  from  that  which  is  due  to  spasm  only.  To  the  latter  the  some-  ^*®**f*®*^ 
what  incorrect  term  *  spasmodic  stricture  *  is  usually  applied.  *  Spasmodic 
retention,'  or  *  spasm  of  the  urethra,'  better  expresses  the  nature  of  the  case, 
since  there  is  really  no  stricture  in  the  proper  sense  of  the  term.  I  have 
already  stated  that  much  spasm  almost  always  attends  organic  stricture,  and 
therefore  the  retention  of  urine,  as  well  as  the  difficulty  in  passing  instru- 
ments, in  cases  of  stricture,  depends  usuaUy  to  a  great  extent  on  spasm  in- 
duced by  irritation  of  the  stricture,  or  on  congestion  of  the  urethra  at  and 
near  the  stricture.  But  the  cases  here  spoken  of  are  unaccompanied,  as  fiELT 
as  is  known,  by  any  anatomical  change  in  the  tissue  of  the  urethra.  The 
causes  of  spasmodic  retention  are,  gonorrhoea,  excesses  in  drinking,  prolonged 
voluntary  retention,  the  use  of  cantharides  or  turpentine,  surgical  operations 
about  the  pelvis,  and  morbid  conditions  of  the  urine ;  but  it  occurs  also  from 
unknown  causes. 

It  may  be  known  from  the  retention  which  accompanies  stricture  or 
enlarged  prostate  by  its  sudden  occurrence,  micturition  having  been  quite 
natural  up  to  the  time  when  retention  took  place  ;  and  from  that  caused  by 
impaction  of  stone  by  direct  examination.  In  some  cases,  as  when  retention 
complicates  surgical  operations,  the  history  points  out  the  nature  of  the  case. 

There  is  seldom  any  difficulty  in  passing  a  catheter,  and  as  this  settles 
the  case  at  once,  and  spares  the  patient  a  good  deal  of  time  and  some 
distress,  it  is  better  in  ordinary  cases  to  take  a  medium-sized  gum  catheter, 
and  pass  it  rapidly.  The  muscles  may,  as  it  were,  be  taken  by  surprise,  and 
the  catheter  reach  the  bladder  at  once.  If  not,  the  obstruction  will  be 
found  to  be  at  the  point  where  the  membranous  part  of  the  urethra  is 
surrounded  by  its  muscles,  and  gentle  steady  pressure  for  a  few  seconds  will 
often  carry  the  instrument  in.  If  this  attempt  does  not  succeed,  the  patient 
should  be  put  into  a  hot  bath  till  he  is  nearly  faint,  having  previously  had  a 
full  dose  of  laudanum,^  and  then  in  almost  all  cases  the  spasm  will  yield.  In 
some  rare  instances  it  may  be  desirable  to  administer  an  anaesthetic. 

Retention  of  urine  is,  as  will  have  been  seen  from  the  foregoing  pages,  Retention 
and  from  the  chapter  on  Stone,  a  common  symptom  of  a  variety  of  morbid  ^^  "^"** 
states.     In  children  it  proceeds  most  commonly  from  impaction  of  a  stone 
in  the  urethra,  or  from  a  ligature  round  the  penis,  and  in  very  rare  cases 

»  See  Mr.  Hilla  account  in  the  'Lancet/  April  8,  1876. 

•  Sir  H.  Thorn pnon  hjivm  that  the  Tinct.  Ferri  Perch loridi  in  doses  of  16  to  20  minima, 
adminidtered  four  or  Mix  tinie»  at  intcrralM  of  a  quarter  of  an  hour,  will  relieve  the  spasm. 
Cazenare  recommends  the  introduction  of  a  lump  of  ice  into  the  rectum,  and  I  have  found 
this  plan  succeed. 
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the  female 
urethra. 
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dlstin- 
fpiished 
from  para- 
lysis and 
Irom  atony 
the  result 
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from  tumour  of  the  bladder  or  urethra,  or  from  abscess  pressing  on  the 
urethra.  In  men  stricture  is  by  far  the  most  common  cause,  though  it  may 
proceed  from  spasm,  or  from  lacunar  or  other  abscesses  pressing  on  the 
urethra,  from  prostatitis,  from  stone,  or  from,  various  general  diseases.  In 
old  age  retention  is  commonly  associated  with  enlargement  of  the  prostate. 

In  the  female  sex  retention  is  generally  due  to  nervous  causes  (hysterical 
retention)  or  to  pressure  (as  in  parturition).  It  may  be  caused  by  stone,  and 
in  some  very  rare  cases  has  been  known  to  be  due  to  stricture.  Stricture  of 
the  female  urethra  is  an  exceedingly  rare  affection,  but  does  undoubtedly 
occur.  Its  usual  cause  is,  I  believe,  injury  in  parturition  or  otherwise. 
Careful  examination  is  necessary  to  distinguish  it  from  hysterical  retention. 
It  is  best  treated  by  rupture  or  internal  incision. 

Retention  from  obstruction  of  any  kind  (spasmodic  or  otherwise)  must 
be  carefully  distinguished  in  the  first  place  from  suppression  (p.  786),  and  in 
the  next  place  from  the  kind  of  retention  which  is  caused  by  paralysis,  and 
from  the  atony  which  follows  over-distension.  Both  of  these  are  succeeded 
by  overflow  of  urine,  a  condition  sometimes  incorrectly  spoken  of  as  in- 
continence. There  is  no  difficulty  in  distinguishing  between  retention  from 
obstruction  and  that  from  paralysis.  In  the  former,  after  the  obstruction  has 
been  overcome,  the  bladder  will  discharge  its  contents  with  natural  force. 
In  the  latter  (which  is  very  rare,  and  which  is  accompanied  by  other  paralytic 
symptoms)  the  urine  merely  runs  out  under  external  pressure  when  the 
catheter  is  passed,  but  there  is  no  muscular  action  in  the  bladder  itself,  and 
there  is  no  obstacle  whatever  to  account  for  the  retention.  Atony  from  over- 
distension occurs  in  numerous  classes  of  obstruction,  enlarged  prostate. 
stricture,  tumour,  &c.  After  a  certain  amount  of  retention,  the  urine 
begins  to  dribble  away  from  dilatation  of  the  neck  of  the  bladder.  The 
treatment  consists  in  relieving  the  obstruction  and  keeping  the  bladder  con- 
stantly empty. 


Inconti- 
nence of 
urine. 


Enuresis  in 
childhood. 


Incontinence  of  urine  is  in  the  great  majority  of  cases  the  result  of  over- 
flow from  distension,  and  ought  not  to  be  spoken  of  as  a  substantive  disease 
at  all,  being  merely  a  symptom  of  obstruction.  At  other  times  it  means  the 
overflow  of  paralysis,  or  of  the  irritability  of  the  bladder  so  often  connected 
with  paralysis.  Hence  the  first  thing  in  the  treatment  of  incontinence  of 
urine  in  the  adult  is  to  ascertain  whether  there  is  not  one  of  those  two  con- 
ditions present,  which  in  the  very  great  majority  of  cases  there  is.*  A  very 
few  cases  will  remain  in  which  the  urine,  though  healthy,  cannot  be  retainetl 
for  any  length  of  time  in  the  bladder.  This  happens  sometimes  in  persons 
broken  down  by  sexual  excesses,  and  in  other  morbid  conditions  of  the 
nervous  system.  The  treatment  must  be  regulated  by  the  apparent  cause.  In 
some  very  rare  cases  of  prostatic  enlargement  incontinence  is  caused  by  the 
projection  of  the  '  third  lobe  *  into  the  neck  of  the  bladder,  keeping  it  con- 
stantly patulous,  a  condition  for  which  there  is  no  remedy. 

But  the  condition  of  pure  incontinence  which  is  commonly  met  with  is 
the  juvenile  incontinence,  or  '  enuresis  *  of  childhood,  much  more  commonly 
seen  in  boys  than  girls,  in  which  the  child  becomes  a  nuisance  to  himself 
and  everyone  else  by  constantly  wetting  the  bed,  and  in  some  severer  cases 
cannot  hold  his  urine  in  the  daytime.     In  some  very  rare  instances  there  is 


*  *  There  is  no  principle  more  important  to  remember  in  the  treatment  of  diseaffn  <*f  ^^' 
urinary  organs  than  this,  that  an  involuntary  flow  of  urine  in  the  adult  indicates  a  disteoJ^i. 
not  an  empty,  bladder.'— Thompson. 


ENUEESIS.  828 

3l80  a  similar  incontinence  of  fseces.  Yet  there  is  no  evidence  of  spinal 
disease,  the  urine  is  natural,  and  the  child  in  other  respects  healthy,  though 
many  of  these  children  are  dull  and  stupid. 

In  many  cases,  no  doubt,  the  habit  is  to  be  referred  to  mere  wilfulness, 
and  may  be  corrected  by  appropriate  punishment,  or  by  moral  means.  It  is 
'Well  known  that  it  is  very  liable  to  spread  in  a  school  into  which  a  case  has 
once  been  admitted.  But  there  are  many  cases  in  which  the  child  is  as 
desirous  to  get  rid  of  the  infirmity  as  anyone  else  can  be,  and  I  have  seen 
more  than  one  instance  in  which  a  ligature  has  been  tied  so  tight  round  the 
penis  as  to  cut  into  the  urethra  by  a  boy  who  was  determined  to  rid  himself 
of  the  habit.  In  these  cases  the  first  thing  is  to  make  sure  of  the 
absence  of  worms,  then  to  see  that  the  child  is  awoke  every  three  hours  and 
made  to  pass  urine,  to  act  freely  on  the  skin,  to  give  tonics,  especially  steel 
and  strychnine,  and  to  administer  cold  douches  to  the  spine.  Belladonna  is 
the  drug  which  in  my  experience  has  acted  most  favourably  in  these  cases, 
beginning  with  ^  of  a  grain  of  the  extract  three  times  a  day,  and  raising  the 
dose  till  the  characteristic  symptoms  of  poisoning  (of  which  paralysis  of  the 
bladder  is  one)  begin  to  show  themselves.  Other  practitioners  speak  highly 
of  chloral.  Sir  H.  Thompson  says  that  in  obstinate  cases  the  application  of 
a  solution  of  the  nitrate  of  silver,  10  grains  to  the  ounce,  to  the  neck  of  the 
bladder,  may  be  beneficial.  ' 

The  complaint  almost  always  subsides  before  the  patient  grows  up. 

I  will  merely  add  that  I  once  saw  a  case  in  which  the  dilatation  of  the 
neck  of  the  bladder  by  a  stone  projecting  into  the  urethra*  was  mistaken 
for  juvenile  incontinence.  Of  course  such  an  error  could  only  arise  from 
want  of  examination. 


CHAPTER  xxxvnr. 

CALCULUS. 

Stone,  whether  in  the  kidney  or  bladder,  is  produced  by  the  aggregation  of 
some  of  the  ordinary  urinary  deposits,  which  we  may  divide  with  Mr.  Poland 
into  two  classes — those  allied  to  the  urates  and  derived  from  the  organic 
constituents  of  the  nrise,  and  those  derived  from  the  inorganic  salts  of  the 
urine — the  phosphates  and  carbonates.  A  familiarity  with  the  extenial 
appearance  of  these  deposits  in  the  urine,  and  with  their  microscopical 
characters,  is  necessary  for  any  successful  treatment  of  urinary  diseases. 

Of  these  deposits  the  urates  or  lithates  of  ammonia  and  of  soda  are  the 
most  common.  They  form  a  variously  coloured  cloud  in  the  urine,  some- 
times pure  white,  at  others  almost  purple,  most  commonly  yellowisb-red, 
which  generally  clears  entirely  on  being  heated.  Such  deposits  occur  con- 
stantly as  an  occasional  phenomenon  in  conditions  of  perfect  health ,  especially 
in  cold  weather,  and  no  importance  is  to  be  attributed  to  the  circumstance. 
But  their  constant  or  habitual  presence  shows  that  either  the  digestive  or 
cutaneous  functions  are  disordered,  and  should  induce  a  strict  examination 
and  proper  eliminative  measures. 

The  microscopical  appearances  of  the  lithates  are  that  they  either  form 
a  completely  amorphous  deposit,  or  that,  aa  shown  in  Fig.  S65,  there  are 
minute  spheres,  having  protruded  &om  them  acicular  spicule,  which  are  re- 
garded OS  being  those  of  uric  acid. 


Fia.Kt.    Uihite  of  ntniDODli.  Fia.  lU.    Uric  Kcid  drinlu. 


Uric  acid  is  also  a  very  common  deposit.  It  occurs  in  the  form  of  acicular 
prisms  or  of  rhombic  plates,  such  as  arc  shown  in  Fig.  866,  and  these  ahea 
attain  a  very  large  size,  so  as  to  he  perfectly  visible  to  the  eye  as  '  red  sand,' 
or  even  to  form  a  minute  calculus.  Dr.  Golding  Bird  attributes  the  fbnna- 
tion  of  uric  acid  deposits  to  the  following  causes  :  '  (1)  the  waste  of  tissue 
being  more  rapid  than  the  supply,  as  in  fever,  rheumatism,  tc.;  i2i  Uk' 
supply  of  nitrogen  in  the  food  being  greater  than  is  required  for  the  repara- 
tion of  the  tissues,  as  in  over-indulgence,  especially  in  the  use  of  animal 
food ;  (3)  the  process  of  digestion  being  uisufficieut  to  assimilate  an  ordinsry 
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and  normal  supply  of  food,  as  in  dyspepsia ;  (4)  obstraction  to  the  cutaneous 
outlet  for  nitrogenised  secretions,  as  met  with  in  diseases  of  the  skin, 
variability  of  climate,  &c.;  (6)  congestion  of  the  kidneys  from  injury  or 
disease.*  Imperfect  respiration  is  also  said  to  be  a  cause  of  excess  of  uric 
acid  in  the  urine.  The  treatment  will  be  regulated  by  a  knowledge  of  the 
causes. 

Oxalate  of  lime  is  another  common  deposit  in  the  urine,  and  often  forms  OxjJate 
a  calculus  in  the  kidney  or  bladder.  The  microscopic  appearances  are  two-  ^^  ^""•' 
fold — the  octohedral  crystals  (shown  on  the  left  of  the  diagram)  and  the 

dumb-beU  shaped  crystals  (on  the  right). 
The  oxalic  diathesis  is  variously  regarded 
either  as  being  allied  to  the  lithic  or  the 
saccharine  diathesis — to  gout  or  diabetes. 
Its  causes  are  either  indigestion,  exhaus- 
tion, or  the  abuse  of  saccharine  food  or 
fermented  liquors.  Attention  to  the 
cutaneous  and  digestive  functions,  the 
regulation  of  the  diet,  and  the  use  of  the 
mineral  acids  are  the  main  indications  of 
treatment. 

The  rarer  deposits  in  our  first  class 
are  the  uric  or  xanthic  oxide,  which  closely 
Flo.  367.  Oxalate  oi  lime  depoeiu.  resembles  uric  acid,  and  the  cystic  oxide 

or  cystine^  which  in  external  appearance 
resembles  the  pale  lithates,  and  under  the  microscope  appears  as  six-sided 
prisms  superimposed  on  each  other  into  a  mass.  This  seems  to  indicate  a 
more  profound  disturbance  of  health  than  the  other  deposits,  and  to  require 
more  supporting  and  tonic  treatment. 

The  inorganic  deposits  are  the  phosphates  and  carbonates.  The  phos- 
phates of  soda  or  of  soda  and  ammonia  (alkaline  phosphates)  which  exist  in 
the  urine  are  perfectly  soluble  and  do  not  give  rise  to  deposits  or  concretions ; 
but  the  earthy  phosphates — those  of  lime  and  of  ammonia  and  magnesia — are 
insoluble  in  water,  and  when  set  free  from  their  solution  in  the  urine  are  easily 
thrown  down.  This  precipitation  is  readily  effected  by  ammonia ;  and  we 
have  seen  above  (page  792)  that  in  inflammation  of  the  bladder  urea  is  con- 
verted into  carbonate  of  ammonia  by  the  agency  of  the  mucus  secreted  by  the 
bladder.  Thus  a  deposit  of  phosphates  is  constant  in  inflammation  of  the 
bladder,  and  many  of  the  numerous  causes  which  diminish  or  destroy  the 
proper  proportion  of  acid  in  the  urine,  as  inflammation  of  the  kidney,  spinal 
injury  or  disease,  the  ingestion  of  large  quantities  of  alkali,  nervous  exhaus- 
tion, and  many  other  morbid  states  produce  phosphatic  urine. 

The  deposit  of  phosphate  of  hme  generally  occurs  as  a  white  cloudy  mass.  Phosphate 
often  mistaken  for  mucus  or  muco-pus,  and  as  it  is  precipitated  by  heat  it  is  ®^  ^*™*'  • 
often  hastily  confounded  with  albumen  ;  but  the  precipitate  is  redissolved  by 
acids.  It  is  generally  amorphous  under  the  microscope,  but  it  is  also  found 
(especially  after  standing)  in  the  form  of  spherules,  which  may  coalesce  into 
the  form  of  dumb-bells,  of  glomeruli  or  rosettes,  or  of  obhque  hexagonal 
prisms  (Fig.  868). 

The  triple  phosphate  of  ammonia  and  magnesia  forms  large  and  very  con-  Phosphate 
spicuous  crystals  in  the  form  of  triangular  prisms,  with  truncated  extremities,  monSand 
or  of  foliaceous  or  stellate  prisms  (Fig.  869).  The  urine  is  often  very  foetid,  maKDeda. 
frequently  add  or  neutral. 
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HIzMi  Both  kmds  of  pbospbatic  deposit  may  be  mixed  in  the  urine,  as  they  so 

phoqiliatat.  commonly  are  in  the  formation  of  the  fusible  calonlus. 

C«rbai«te  The  carbonate  of  lime  is  a  rare  deposit,  which  atill  more  rarely  collects 

irf  lime.       into  a  calculus.     Under  the  microscope  the  deposits  may  be  seen  as  minate 

spherules  which  adhere  together  something  like  a  drumstick. 

These  are  the  ordinary  prismatic  deposits,  but  the  student  must  learn  aIbo 

to  recognise  the  various  other  deposits  found  in  the  urine,  such  as  the  epitbe- 


SS9.    Triple  ph«p)iatc 


lium  of  the  kidney  or  bladder,  blood-cells,  pns -globules,  casts  of  the  renal 
tubes,  spermatozoa,  and  the  various  substances  which  are  found  in  decom- 
posing urine.  It  is  most  important  to  detect  the  presence  of  blood -glob  ales, 
and  still  more  so  that  of  renal  casts,  as  proof  of  disease  of  the  kidneys- 

Tlie  kinds  of  calculi  correspond  in  a  great  measure  to  those  of  the  deposits. 
They  are  commonly  formed  in  the  kidney,  and  come  down  into  the  bladder, 
where  they  grow,  and  sometimes  to  an  enormous  size-  Sometimes  they  form 
in  the  bladder  spontaneously,  and  at  other  times  are  deposited  round  a  foreign 
body, 

Litliate  or  urate  of  ammonia  seldom  forms  an  entire  calculus  except 
in  children,  though  it  is  often  found  as  a  deposit  in  the  alternating  calculi. 


Urate  of  ammonia  calcuU  are  of  a  whitish  colour,  and  usually  are  of  an  unor- 
phous  non- laminated  appearance. 

The  lithic  or  uric  acid  is  the  commonest  of  all  forms  of  pure  calculus.  It 

is  of  a  very  hard  consistence,  and  usually  of  a  dark  red  or  brownish  ooloor 

*  though  often  the  nucleus  is  pure  white.     The  surbce  is  tolerably  smooth  in 
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most  cases.  On  section  it  is  laminated  or  radiating  (foliaceoas).  The  lami- 
nated stones  when  broken  are  apt  to  separate  into  hard  sharp  fragments  very 
liable  to  wound  or  irritate  the  bladder  and  uretlira. 

The  oxalate  of  hme  calculus  is  behaved  to  be  the  next  in  frequency  after  ^■'il''** 
the  nric  acid.   Its  peculiar  form  has  given  it  the  name  ofthe  mulberry  calculus, 
&om  the  number  of  small  knobs  or  projections  which  are  found  on  its  exterior, 
and  which  certainly  present  a  remarkable  resemblance  to  a  mulberry,  and 


Fn.  171.    EiifiDiU  Tiew  of  ■  mullwRT         Tm.  3T3.    OiaUte  of  lime,  or  mulberry,  calculna,  ibowlag  iu 

like  fortiBntion  SRate,'  and  tbe  <lep«lt  of  >  white  nutc- 
rULt  donbtlcn  phnphnteK,  in  poitluiH  of  IB  inteitor. — 
From  on*  el  Mr.  Poland'i  pUu*. 

this  is  increased  by  its  colour,  which  usually  '  varies  from  a  grey  to  a  rich 
brown  or  almost  black.'  This  calculus  forme,  of  course,  in  acid  urine,  but  it 
often  sets  up  a  good  deal  of  irritation,  and  then  the  urine  becomes  alkaline, 
aod  phosphates  are  deposited  on  the  exterior  of  the  stone. 

As  rarer  varieties  of  oxalate  of  lime  calculi  are  mentioned  '  hempseed ' 
calculi,  small  smooth  bodies  found  inconsiderablenumberain  the  kidney,  and 
the  crystalline  calculi  of  oxalate  of  lime,  which  are  more  or  less  white. 

The  xanthic  oxide  and  the  cystic  oxide  calculi  are  extremely  rare  ;  of  the  Xuithlc 
former,  indeed,  only  four  specimens  were  known  to  Mr.  Poland.  The  cysticoxide  ^j^""' 
calculus  is  not  quite  so  rare.     It  is  found  in  the  kidney,  is  often  multiple,  and 
there  seems  some  hereditary  predisposition  to  its  formation.  It  is  distinguished 
by  its  wax-hke  lustre  on  fracture,  by  its  containing  a  good  deal  of  sulphur,  and 
by  its  changing  colour  with  age  from  a  pale  yellow  to  brown,  grey,  or  green. 

Phosphate  of  lime  calculi  are  chiefly  found  deposited  around  a  nucleus  Phoapbite 
of  some  other  substance,  which  may  be  a  '"'' 
hthic  acid  or  oxalate  of  lime  calculus,  or  may 
be  a  foreign  body.  It  is  usually  of  vesical 
origin,  and  forms  a  confused  mass,  not  lami- 
nated, but '  resembling  mortar,  or  a  granular 
semi -crystalline  powder,  enveloped  in  a  tena- 
cious mucus.'  These  are  the  '  bone-earth ' 
calculi ;  but  there  arp  others  of  renal  origin, 
consistingofneutral  phosphate  of  hme,  which 
'pale  brown,  with  a  smooth  polished 
surface  regularly  laminated.' 

The  triple  phosphate  does  not  very  com-  Triple 
monly  form  a  calculus  by  itself.    There  are  Pt"»P'>"* 
1  of  the  Royal  College  of  Surgeons,  and 
one  or  two  at  Guy's  Hospital,  one  of  which  is  figured  by  Mr.  Poland,  a  re- 
markable specimen,  in  which  the  triple  phosphate  has  been  deposited  round 
a  piece  of  tobacco-pipe. 

But  the  majority  of  phoaphatic  calculi  are  of  tlie  mixed  kind,  and  these 


only  three  specimens  in  the  Mui 
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Fusible 
calculus. 


Altemat- 
ina  cal- 
culi. 


Carbonate 
of  lune. 


Pseudo- 
calculi. 


Tents  for 
calculi. 


mixed  phosphatic  calculi  have  the  remarkable  property  of  melting  in  the 
blowpipe-flame,  from  which  circmnstance  the  concretion  has  received  the  name 
of  the  '  fasible  calculus.' 

Many  calcuh  are  of  the  *  alternating  '  variety,  in  fjBUJt,  few  are  absolutely 
pure ;  but  in  those  properly  called  alter- 
nating, the  condition  of  the  urine  has  varied 
during  the  period  of  growth  of  the  stone, 
so  that  the  calculus  is  composed  of  definite 
concentric  layers  of  different  deposits  alter- 
nating with  each  other.  In  a  very  great 
majority  of  cases  the  external  layers  are 
formed  of  the  phosphates ;  and  phosphatic 
calculi  are  very  seldom  succeeded  by  any 
other  form. 

Carbonate  of  lime  calculus  is  exceedingly 
rare  in  the  bladder,  but  the  small  concretions 
which  are  often  found  in  the  ducts  of  the 
prostate  sometimes  consist  almost  entirely  of 
this  substance,  and  are  usually  exceedingly 
numerous. 

There  are  various  forms  of  pseudo- 
calculus,  or  concretions  of  organic  matter. 
These  are  the  fibrinous,  consisting  of  condensed  fibrine  or  albumen ;  the  oro- 
stealith,  consisting  of  small  collections  of  some  resinous  or  fatty  matter ;  and 
'  blood  calculi,'  composed  of  the  remains  of  blood-clot,  with  some  phosphate 
of  hme.  But  their  occurrence  is  so  very  exceptional  that  they  are  of  little 
practical  importance. 

The  following  table  was  drawn  up  by  Dr.  Bence  Jones  as  containing  the 
easiest  and  most  practical  directions  for  the  chemical  examination  of  orinary 
calculi : — 

A.  Destroyed  by  heat ;  combustible ;  leaving  onlj  a  small  residue. 

1.  Become  red  on  the  addition  of  nitric  acid,  and  form  a  murexide. 

a.  Soluble  in  carbonate  of  potash,  evolving  no  ammonia;  soluble  \ 

in  caustic  ammonia  or  potash;  on  the  addition  of  an  excess  of  acid  '  Uric  acid. 
crystallises  in  angular  crystals,  sot  soluble  in  water.  | 

b.  Soluble  in  carbonate  of  potash,  evolving  ammonia ;  soluble  in  | 
water  when  boiled ;  solution  in  water  with  a  few  drops  of  ammonia,  . 
when  evaporated,  crystallises  in  needles.  ) 

2.  Do  not  become  red  on  the  addition  of  nitric  acid. 
a.  Soluble  in  ammonia,  not  crystallising  when  evaporated ;   in«- ' 

soluble  in  carbonate  of  potash ;  dissolves  without  effervescing  in  nitric 
acid,  leaving  a  lemon-coloured  residue ;  soluble  in  strong  sulphuric 
acid,  not  precipitated  by  dilution. 


Fio.  879.  Alteraating  calcalos.  The  nadeo* 
ijB  urate  of  ammonia,  mixed  with  oxalate 
of  lime ;  this  ia  followed^  flratly,  bj  oxalate 
of  lime,  secondly  bj  uric  acid,  and  laMljr 
by  alternate  layers  of  urate  of  amiuoni* 
and  earthy  phoKphate^. — After  Polaod. 


) 


Urate  of 
ammonia. 


Uric  or 

Xanthic 

oxide. 


b.  Soluble  in  ammonia,  cr^'stallising  in  six-dded  plates  when  \ 


evaporated ;   soluble  in  strong  caustic  potash ;    the  solution  when 
boiled  for  a  few  moments,  on  the  addition  of  a  drop  of  dilute  acetate 


) 


Cvstic  oxide 
or  Cvstine, 


of  lead,  gives  sulphuret  of  lead. 

0.  With  difficulty  soluble  in  ammonia,  not  crystallising;  with^ 
nitric  acid  becomes  bright  yellow ;  solution  in  caustic  potash  pre-  |.  FibrincmsL 
cipitable  by  acetic  acid  in  an  amorphous  form ;  emits  an  odour  of  i 
burnt  feathers  on  ignition. 

B.  Not  destroyed  by  heat ;  non-combustible ;  leaving  a  considerable 
residue. 
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1.  Soluble  with  hydrochloric  acid;  efFervesces  before  heating; 
soluble  in  mineral  acids  with  effervescence ;  solution  in  acid,  when 
neutralised,  gives  a  precipitate  with  carbonated  alkalies  and  oxalate 
of  ammonia ;  soluble  in  dilute  acetic  acid  with  effervescence. 

2.  Soluble  with  hydrochloric  acid;  effervesces  after  heating; 
soluble  in  mineral  acids  without  effervescence ;  solution  in  acid  when 
neutralised  gives  a  white  precipitate  with  carbonated  alkalies  and 
oxalate  of  ammonia ;  insoluble  in  acetic  acid ;  decomposed  by  strong 
sulphuric  acid,  yielding  carbonic  acid  and  carbonic  oxide ;  and  when 
Itoiled  with  carbonate  of  soda,  oxalate  of  soda  is  found  in  the  solution 
and  precipitated  by  chloride  of  calcium. 

d.  Soluble  with  hydrochloric  acid ;  do  not  effervesce  either  before 
or  after  heating. 

a.  Solution  in  acid  with  excess  of  ammonia  gives  a  white  crystal- 
line precipitate ;  with  half  its  bulk  of  phosphate  of  lime  (bone-earth) 
18  very  fusible  before  the  blow-pipe,  and  gives  off  an  ammoniacal 
odour ;  dissolves  in  acetic  acid  without  effervescence. 

b.  Solution  in  acid  with  excess  of  ammonia  g^ves  an  amorphous 
precipitate ;  with  twice  its  bulk  of  phosphate  of  ammonia  and  mag- 
nena  is  very  fusible  before  the  blow-pipe. 

c.  Solution  in  acid  with  excess  of  ammonia  gives  a  white,  partly 
cryatalline,  partly  amorphous  precipitate;  without  addition  easily 
fusible  before  the  blow-pipe. 

4«  Not  acted  upon  by  acids  or  alkalies ;  fused  with  twice  its  bulk 
of  carbonate  of  soda  forms  glass. 


Carbonate  of 
Lime. 


Oxalate  of 
Lime. 


Phosphate  of 
Ammonia  and 
Magnesia. 

Phosphate  of 
Lime. 

Mixed 
Phosphates. 

Silica. 


Calculus  in  the  bladder  is  a  complaint  which  affects  all  ages  and  both  Calcolns 


sexes,  but  by  no  means  equally.  Males  are  far  more  liable  to  be  affected 
than  females  at  all  periods  of  life.  This  seems  due  chiefly  to  the  differences 
in  the  urethra  of  the  two  sexes ;  for  although  at  a  late  period  of  life  we  could 
suppose  that  differences  in  habits  might  account  for  it,  yet  no  such  cause  can 
be  imagined  in  infancy,  where,  however,  the  exemption  of  females  is  quite  as 
striking.  And  renal  calculus,  which  is  the  first  stage  of  most  cases  of  vesical 
calculus,  is  common  enough  in  the  female.  The  cause  of  stone  is  at  present 
unknown.  It  is  far  more  common  in  some  parts  of  England  than  in  others, 
and  far  more  common  in  some  foreign  countries  than  in  any  part  of  England ;  ^ 
but  the  reason  for  the  difference  is  not  apparent.  If  there  is  any  determin- 
ing cause  in  either  the  air,  water,  diet,  or  habits  of  the  natives  of  the  affected 
districts  it  has  not  as  yet  been  satisfactorily  pointed  out.  Sedentary  habits, 
indulgence  in  acid  intoxicating  drinks,  and  all  other  causes  which  favour  the 
deposit  of  uric  acid  or  oxalate  of  lime  in  the  urine  may,  of  course,  lead  to 
their  deposit  in  such  quantity  as  to  form  a  stone.  Phosphatic  stones  also 
form  in  the  kidney  under  any  conditions  which  increase  the  elimination  of 
phosphates,  and  in  the  bladder  from  any  inflammatory  condition,  especially 
when  a  nucleus  is  present  on  which  the  phosphates  may  be  deposited ;  but 
why  stone  should  form  in  little  children  who  seem  to  have  no  reason  for  any 
such  formation,  why  it  should  be  so  comparatively  common  in  the  children 
of  the  poor  and  almost  unknown  in  those  who  are  better  fed  and  tended,  and 
why  it  should  prevail  among  children  in  one  district  while  it  is  hardly  ever 
seen  amongst  those  similarly  circumstanced  and  fed  in  another  part  of  the 
country,  are  questions  to  which  no  answer  has  as  yet  been  given  which  has 
commanded  universal  assent,  or  which  has  assumed  any  practical  importance. 


in  the 
bludder. 


>  8o  frequent  is  it  in  the  North-Westem  Prorinces  of  India,  that  I  have  been  assured  by 
a  surgeon  stationed  there  that  he  has  operated  eight  times  in  the  same  day. 
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Symptoms 
of  stone. 


Ambigui- 
ties in 
Bounding 
for  stone. 


Forms  of 
the  sound. 


The  symptoms  of  stone  in  the  bladder  are  very  much  the  same  whatever 
the  composition  of  the  stone  may  be,  though  the  roagher  and  more  angakr 
the  stone  the  more  pronounced  will  be  the  symptoms.     They  are  pain  in 
making   water,  referred  especially  to  the  end  of  the  penis,  and   causing 
children  to  be  always  pulling  the  prepuce,  so  as  to  produce  considerable 
elongation  of  it.     There  is  usually  pain  on  making  any  active  exertion,  such 
as  running  or  jumping,  or  jolting  in  a  carriage,  though  this  is  not  always 
the  case ;  and  pain,  is  often  absent  in  cases  of  very  large  stones.   Blood  in  the 
water  is,  I  believe,  a  symptom  always  present  at  some  period  or  other  of  every 
case  of  stone,  though  it  may,  of  course,  be  absent  at  the  time  when  the  case  i& 
under  examination.     There  is  also  a  good  deal  of  straining  at  stool,  leading  to 
prolapsus  of  the  rectum  in  children.     Many  of  these  symptoms,  however,  may 
be  produced  by  mere  irritation  of  the  bladder,  and  the  e\'idence  of  the  sound  is 
necessary  before  we  can  pronounce  definitely  on  the  presence  of  stone.     And 
even  this  is  not  always  conclusive.    There  may  be  a  stone,  but  from  some  acci- 
dental implication  in  the  walls  of  the  bladder,  or  from  its  being  contained  in  a 
cyst  (as  in  Fig.  885),  the  sound  may  fail  to  strike  it.^     The  latter  is  a  very  rare 
complication,  but  the  former  is  common  enough.     We  constantly  see  patients 
who  have  been  sounded,  and  the  surgeon  has  felt  the  stone  ;  but  on  proceed- 
ing to  operate  he  cannot  feel  it.     Believing  that  either  the  stone  has  been 
passed  by  the  urethra,   or  that  he  has  made  a  mistake,  he  pats  off  the 
operation,  and  the  next  time  or  even  after  several  such  trials  (I  have  knowu 
as  many  as  five),  the  stone  has  been  felt  and  removed.     When  therefore  the 
symptoms  are  well-marked,  the  surgeon  should  not  too  confidently  pronounce 
that  there  is  no  stone  merely  because  he  cannot  feel  it.     Again  there  have 
been  cases  (and  I  confess  it  has  occurred.to  myself,  even  when  assisted  by  very 
able  colleagues)  in  which  the  sensation  communicated  to  the  sound  by  some- 
thing lying  outside  the  bladder  has  so  exactly  resembled  that  of  a  stone  that 
the  bladder  has  been  cut  into  and  no  stone  found.     This  mortifying  error  i9 
caused  by  the  sound  striking  some  point  of  bone,  I  believe  generally  the  spine 
of  the  ischium,  others  say  the  sacrovertebral  angle.     Bearing  this  in  mind, 
it  is  unsafe,  I  think,  to  operate  for  stone  unless  as  well  as  the  sensation  the 
ring  of  the  stone  has  been  heard,  or  the  stone  has  been  felt  (as  it  sometimes 
may)  with  the  finger  in  the  rectum.     The  ring  or  sound  communicated  to 
the  instrument  by  striking  a  stone  is  of  course  decisive.   It  varies  in  loudness. 
When  a  large  hard  stone  (as  of  uric  acid)  is  fairly  struck  with  the  point  of 
the  sound  it  rings  so  loudly  as  to  be  audible  at  a  good  distance ;  when  the 
calculus  is  soft  and  phosphatic,  or  the  sound  cannot  be  moved  freely  in  the 
bladder,  the  ring  will  not  be  so  distinct.    A  few  words  may  be  usefiil  about 
sounds.     The  instrument  in  common  use  is  a  solid  polished  steel  bougie,  the 
shape  of  a  common  catheter,  made  in  one  piece  with  a  smooth  flat  handle. 
It  has  the  disadvantage  that  in  consequence  of  its  comparatively  large  cam, 
the  point  is  directed  so  far  upwards  that  it  may  ride  over  the  stone  and  &il  to 
strike  it ;  especially  if  there  be  any  enlargement  of  the  prostate  behind  which 
the  stone  lies  in  a  kind  of  pouch.    Then  again  it  is  often  desirable,  if  the  stone 
has  not  been  hit  at  once,  to  vary  its  position  by  emptying  the  bladder,  or  on 
the  other  hand  to  distend  the  bladder  with  water,  and  so  disengage  its  v«lb 
from  the  stone.    All  these  desiderata  are  accomplished  by  the  beaked  catheter- 
sound.    This  is  a  catheter  with  a  small  bore,  and  an  enlarged  or  *  lobbed  * 

*  Caiies  also  have  been  recorded  where  the  stone  hiis  been  so  covered  orer  Yty  mti  Mmi- 
solid  matter  from  the  bladder  that  it  has  not  been  detected  by  the  souimL  See  B*rn«>o. 
'Lectures  on  Disorders  of  the  Urinary  Organs,'  p.  167. 


LITHOTOMY  AND  LITHOTEITY.  881 

extremity.  It  has  the  length  and  the  curve  of  a  lithotrite,  i.e.  it  is  straight 
till  withm  about  one  and  a  half  inches  of  its  end,  where  it  is  turned  up,  so  as 
to  form  a  '  beak.'  There  is  a  stopcock  near  its  handle,  and  the  handle  itself 
is  a  sort  of  fiat  shield  on  which  the  finger  and  thumb  can  easily  rest,  and  can 
accurately  appreciate  sensations  from  any  object  which  the  beak  may  touch. 
The  smallness  of  its  shaft  as  compared  with  its  end  renders  it  much  more 
movable  in  the  urethra  and  neck  of  the  bladder  than  the  common  sound  is. 
If  introduced  with  the  stopcock  closed,  it  acts  as  a  common  sound,  but  its 
fionall  end  can  be  more  easily  applied  to  every  part  of  the  bladder,  or  can  be 
reversed  so  as  to  feel  behind  the  prostate.  By  opening  the  stopcock  it  is 
converted  into  a  catheter,  and  as  the  bladder  is  emptied  the  stone  often  drops 
down  and  the  sound  touches  it,  and  then  if  the  surgeon  thinks  right  an 
injecting  syringe  can  be  appUed,  and  the  bladder  filled  to  distension  and 
carefully  investigated. 

Calculi  are  often  numerous,  and  it  is  very  desirable  to  ascertain  if  possible  Methodfl  of 
with  some  approach  to  precision  what  the  size  of  the  stone  is,  and  whether  f,|g^^^ 
there  is  only  one  or  several  in  the  bladder.     An  experienced  surgeon  will  size  and 
usually  form  a  tolerably  correct,  idea  of  the  size  of  a  stone  from  striking  it,  g^es.' 
and  examination  with  the  sound  will  sometimes  enable  him  also  to  guess  at 
the  presence  of  more  than  one  stone,  but  the  only  sure  way  to  ascertain  either 
of  these  particulars  is  to  sound  with  the  lithotrite.    By  catching  the  stone 
in  one  or  two  positions  an  accurate  idea  of  its  size  is  obtained,  and  often  the 
surgeon  having  one  stone  in  the  grasp  of  the  forceps  can  distinctly  ascertain 
the  presence  of  another. 

The  endoscope,  a  tube  illuminated  by  a  lamp  at  its  extremity  and  closed  The  endo- 
by  a  piece  of  glass,  was  introduced  some  years  since  as  a  means  of  looking  ^^^' 
down  the  urethra,  and  seeing  the  face  of  a  stricture  or  the  wall  of  the  bladder, 
and  some  surgeons  have  professed  thus  to  be  able  to  determine  the  presence, 
nature,  size,  and  number  of  foreign  substances  in  the  bladder ;   but  the  , 
difi&culty  of  the  investigation  is  so  great,  and  the  portion  of  tissue  seen  at 
one  time  is  so  minute,  that  I  believe  I  am  not  wrong  in  saying  that  the 
endoscope  is  now  generally  disused. 

If  the  symptoms  of  stone  be  allowed  to  persist  unrelieved  the  patient  Termina- 
osuaUy  dies  from  general  disorganisation  of  the  urinary  organs,  the  result  of  f^^^"*^ 
obstruction  and  mfiammation ;  sometimes  from  pysBmia,  brought  on  by  phle- 
bitis of  the  veins  around  the  prostate  ;  sometimes  by  ulceration  and  perfora- 
tion of  the  bladder.^  In  any  case  the  mode  of  death  is  a  very  painful  one, 
and  it  is  desirable  to  attempt  the  removal  of  the  stone  even  in  cases  where 
the  surgeon  feels  that  there  is  but  Uttle  chance  of  success. 

Two  methods  only  are  at  present  known  for  removing  calculi.  Chemical  Operations 
solvents  have  been  sought  for  centuries  ;  sometimes  it  has  been  believed  that  ^^^  '^^^ 
the  discovery  has  at  last  been  made ;  the  electric  current  also,  it  has  been 
imagined,  might  be  used  for  their  disintegration ;  but  hitherto  all  such  plans 
have  fBoled,  and  though  it  seems  most  probable  that  ultimately  stones  will 
be  dissolved  in  the  bladder,  we  have  at  present  to  deal  with  Uthotomy  and 
lithotrity. 

The  preference  of  one  method  to  the  other  is  regulated  on  some  such  Coropan- 
genend  rules  as  these  :—  tom^'l^d^ 

1.  In  male  children  lithotomy  is  very  successful ;  lithotrity,  on  the  con-  uthocritj-. 

*  StoiMt  hafie  been  known  to  travel  by  ulceration  through  the  bUdder  into  the  scrotum 
or  perinmun,  from  which  thej  hare  been  extracted  by  an  incision. 
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trary,  is  not  very  appropriate,  in  consequence  of  the  small  size  of  the  urethra, 
and  the  irritability  of  the  bladder.  Hence  most  surgeons  reject  lithotrity 
absolutely  in  childhood,  and  if  it  is  ever  to  be  practised  it  should  be  only 
when  the  stone  is  judged  to  be  so  small  that  it  may  easily  be  pulverised  at 
one  sitting.     By  childhood  I  mean  any  age  up  to  fifteen. 

2.  Lithotrity  is  not  to  be  recommended  in  cases  of  tight  stricture.  It  is 
true  that  if  the  symptoms  are  not  urgent  the  stricture  may  first  be  cured ; 
still  stricture  is  often  associated  with  an  irritable  condition  of  the  urethra 
and  bladder,  highly  unfavourable  for  the  success  of  the  crushing  process.  In 
slighter  cases  of  stricture  there  is  not  the  same  objection.  Enlargement  of 
the  prostate,  especially  if  only  moderate,  does  not  contra-indicate  lithotrity ; 
though  it  may  be  an  element  in  the  judgment  which  the  surgeon  will  form 
in  a  dubious  case. 

8.  Lithotrity  has  no  chance  of  success  in  patients  suffering  from  extensive 
renal  disease.  It  is  true  that  such  patients  usually  die  alter  lithotomy,  but 
if  it  is  judged  necessary  to  perform  any  operation  at  all,  lithotomy  is  on  the 
whole  the  best. 

4.  In  cases  of  very  large  or  very  numerous  stones  the  lithotrite  may 
perhaps  not  have  room  to  work.  Such  cases  must  be  dealt  with  by  lithotomy, 
and  even  when  the  stone  does  not  fill  the  bladder,  but  still  is  so  large  that 
it  would  require  numerous  sittings,  and  the  patient  is  at  all  irritable,  it  is 
doubtful  which  is  best.  The  composition  and  hardness  of  the  stone  were  ques- 
tions of  much  importance  in  the  old  method  of  lithotrity  by  repeated  sittings, 
since  a  large  concretion  can  be  rapidly  broken  up  if  it  consists  chiefly  of  soft 
phosphates,  and  the  debris  will  pass  with  but  little  pain,  whereas  a  uric  acid 
or  oxalate  of  lime  stone  is  broken  into  sharp  fragments,  many  of  them  of 
considerable  size,  very  apt  to  lodge  in  the  urethra  or  to  inflame  the  coats  of 
the  bladder.^ 

5.  In  the  female,  as  a  rule,  lithotrity  is  easy  if  the  stone  be  small,  but  in 
larger  concretions,  and  in  the  case  of  female  children,  lithotomy  may  become 
necessary. 

LAteral  The  operations  of  lithotomy  are  numerous.     The  one  in  almost  universal 

Uthotomy.    ^g^  ^  England  is  the  lateral  operation,  which  accordingly  I  shall  describe. 

The  perinaeum  is  to  be  shaved  if  necessary.  The  staff  is  then  to  be 
passed,  and  the  patient  is  to  be  drawn  to  the  edge  of  the  table  with  the  but- 
tocks slightly  projecting  over  the  edge,  the  feet  and  hands  secured  together, 
the  hand  grasping  the  dorsum  of  the  foot.  They  are  secured  either  with  the 
garters  or  shackles.^     The  knees  are  held  apart,  the  patient's  body  kept  quite 

The  result  of  Sir  H.  Thompson's  ample  experience  (before  the  introduction  of  Bige1ow'« 
method  of  lithotrity  at  one  sitting)  led  him  to  doubt  whether  in  the  harder  kinds  of  stoo« 
lithotomy  is  not  the  safer  operation,  when  the  size  of  the  stone  exceeds  about  that  of  sJi 
almond  in  its  shell,  i.e.  its  longest  diamet<>r  ought '  rorely  to  exceed  one  inch  or  an  inch  ^n^ 
a  quarter/— *  Med.-Chir.  Trans.'  vol.  Ixi.  Since  this  time,  however,  the  question  ha*  awum^J 
quite  another  aspect ;  and  it  seems  that  these  large  stones  may  be  more  safely  dealt  with  by 
lithotrity  with  evacuation  than  by  lithotomy. 

*  The  '  lithotomy  position '  is  used  in  many  operations  on  the  genital  organs  both  of  th« 
male  and  female.  Three  methods  are  in  use  for  maintaining  the  patient  in  this  attitude,  If* 
in  the  sitting  posture  with  the  feet  grasped  in  the  hands,  and  the  knees  widely  nepsrsted. 
1.  The  lithotomy-garters,  two  bandages  of  some  firm  webbing  about  eight  yards  loog^od 
terminating  in  a  loop.  The  whole  bandage  is  first  passed  through  the  loop,  and  tflt^  ^^ 
loop  so  formed  the  forearm  is  passed,  and  it  is  drawn  tight.  Then  the  hand  is  made  to  grn^^T 
the  foot  and  the  bandage  is  wound  around  them  in  suocesBive  turns  of  figure  of  8,  koA  tH« 
end  firmly  pinned.  2.  The  *  shackles'  consist  of  a  leather  foot-pieee  securely  laced  oirr  tb<> 
ankle,  and  a  leather  band  around  the  wrist.     To  the  foot-piece  is  attached  a  ring  and  to  th0 
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perpendjoolor  to  the  table,  the  staff  held  vertical  by  a  steady  aeBistant,  with 
its  point  well  in  the  bladder,  and  if  possible  resting  on  the  stone.  Then  an 
incision  is  made  from  the  left  side  of  the  central  point  of  the  raph^  to  the 
point  midway  between  the  anus  and  the  tuber  isohii  and  drawn  backwards 
into  the  iscMo-rectal  region  as  far  aa  is  judged  necessary.  This  incision 
afaoald  divide  the  skin  and  superficial  partB.  The  sui^eon  then  puts  hia  left 
forefinger  into  the  upper  angle  of  the  wound,  deepens  the  incision  till  he  can 
distinctly  feel  the  groove  of  the  staff,  puts  the  point  of  his  knife  into  the 
groove,  and  then  pushes  the  knife  on  till  it  reaches  the  bladder.  Having 
reached  the  bladder  be  withdraws  the  knife,  enlarging  the  wound  a  little  as 
be  does  bo,  by  lateraliBing  the  edge  of  the  knife  and  pressing  it  a  little  on  the 
parts.  Then  he  pushes  his  left  forefinger  along  the  concavity  of  the  staff  till 
it  reaches  the  bladder,  which  it  will  do  if  he  have  made  the  wonnd  free 


no.  tn.  A.  diasctlaii  at  tht  [wiliusaDi,  aboKing  tb*  pcaltfoD  of  Che  bolb  of  thi 
ladhlo-ncul  frwL  (Afta  Piirle.)  Tbe  IdcUod  In  laMnl  Utbotomj  li  co 
but  Iha  opcntor  isakM  Itut  put  ol  the  InciBkia  euperflckal,  la  Ibiit  tlie  bo" 
dtTlAai  the  floor  o[  tbe  lKlili>-ncUI  (oiu  (the  uurior  Bbreial  tbt  Latu 
boiMMpaital  lfa(  BnUu>>  ■■  ■t»n  in  Itae  nut  Ofun. 

«iioq^.     Having  pilM«d  his  forefinger  on  the  atone  he  withdrawf  the  staff, 
and  pww  Utp  Imqw  »loag  the  upp€>r  «(le  of  hia  gngw.    Wlies  ti»  foro^e 

wnb-piaa  m  hoolL  Tlie  pia«w  va  put  od  wiiiU  the  p«tiaat  U  taioag  tba  tamMlttie,  and 
vban  he  ii  ioaennbie  b«  U  put  in  the  proper  pontion,  and  ttia  hook  pMMd  into  ths  ring. 
3.  Mr.  Clov«T  invented  »  verj  hand;  crutch — a  piece  of  iron  abottt  &  foot  long,  eading  at 
tithn  aide  in  a  bend  to  irtiich  a  atrap  ia  attached.  Tbs  thigtia  being  flexed  on  the  sbdoaiea 
>nd  ijUtaeled,  us  lappol^  hj  the  beat  enda,  and  pnraBted  from  aiariiig  bf  the  Kiati*, 
and  thiia  an  kept  b«nl  and  «ff»a.  Of  the  three  plana  the  ihoddta  are  (Diteh  avpoioi  l«  iim 
lithotonj  garters,  being  leaa  troublesome  to  apply  and  more  aetiue  {nmi  alipping.  Mr. 
Clorer'g  emleh  is  vary  easily  and  quickly  applied,  and  aoswera  its  purpoae  very  icell ;  but 
does  not,  I  think,  keep  the  patient  qnite  >o  ateady.  When  none  of  thoe  apparatna  if  at 
■•  vlUdo  Tei7  wall,  applied  liki  rtin  lithnliiiiij  j)aitMI 
8H 


884  CALCULUS. 

haT«  reached  the  bladder  he  opens  tlie  blades,  and  theuagasliofiiriiieoccQn. 
The  Btone  ia  often  thns  carried  into  the  grasp  of  the  forceps,  otherwise  it  must 
be  felt  for,  the  forceps  applied  to  it  (taking  care  that  the  coats  of  the  bladder 
are  not  caught  also),  and  the  stone  then  withdrawn  in  the  axis  of  the  pel\is. 
If  it  IB  not  very  large  there  is  no  difficulty  about  this ;  bub  if  it  is,  gradnsl 
dilatation  of  the  wound  with  the  stone  and  forceps  by  a  sort  of  corkscrew 
motion  is  necessary.  After  the  stone  has  been  removed  the  bladder  should 
always  be  carefully  searched  to  see  whether  there  is  another. 

A  few  words  about  each  step  of  this  operation  are  necessary. 

In  the  first  place  it  is  essential  that  the  stone  should  he  felt  with  the  staf 
itself  upon  which  the  surgeon  is  to  make  his  incision.  It  ia  not  enough  thsi 
a  calculus  has  been  felt  on  the  previous  occasion,  nor  even  with  anothei 
instniment  while  the  patient  is  on  the  table.     In  order  to  be  certain  that  die 


stone  is  really  present  and  the  staff  properly  lodged  in  the  bladder,  the  stoii<' 
should  be  struck  with  the  staff  itself. 

As  to  the  shape  of  the  staff  there  are  different  bshions.  Uost  anrpeoii^ 
use  a  staff  of  the  same  shape  as  a  catheter.  At  Guy's  Hospital,  th« '  straiffhi ' 
staff  (which,  however  is  not  accurately  straight),  is  preferred,  the  suppo^"' 
advantage  being  that  there  is  less  risk  of  the  knife  slipping  out  of  the  groovi'. 
But  as  litis  ought  never  to  happen  in  careful  hands,  and  the  straight  stafT  i.' 
more  difficult  to  find  in  the  perimeum,  I  6ul  to  see  any  advantage  which  it 
has ;  nor  can  I  see  the  necessity  of  making  the  groove  on  the  side,  instead  of 
in  the  centre  of  the  staff.  The  rectangular  staff  was  for  Bome  time  in  bf'oar 
with  some  good  surgeons,  but,  I  believe,  is  now  generally  disused.  It  has  tlii- 
^eat  drawback  of  being  very  awkward  to  pass  and  very  liable  therefore  to 
make  a  &lse  passage,  a  drawback  very  imperfectly  coanterbalaiioed  by  its  one 
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advantage,  that  its  angle  is  easily  found  in  the  perinaBtim.^  As  for  the 
position  of  the  staff  in  the  bladder,  some  surgeons  direct  that  it  should  be 
inclined  to  the  left  side,  in  order  to  present  its  groove  more  readily  to  the 
operator.  This  seems  to  me  a  matter  of  indifference ;  the  main  point  is 
that  it  shall  be  steady  and  not  shp  out  of  the  bladder,  and  this,  I  thinlc,  is 
best  secured  if  the  assistant  holds  it  vertically,  hooking  it  against  the  pubes. 
The  main  dangers  in  the  operation  are  as  follows : — 

There  may  be  unavoidable  haemorrhage  from  some  unusual  distribution  of  Dangen 
the  arteries.    This  proceeds  generally  from  the  internal  pudic  furnishing  an  operation, 
accessory  internal  pudic,  instead  of  bifurcating  in  its  usual  position  under 
cover  of  the  ramus  of  the  ischium,  or  from  an  abnormal  course  of  the  artery 
of  the  bulb.    Again,  very  free  hsBmorrhage  may  take  place  in  old  persons 
from  the  veins  about  the  prostate  and  neck  of  the  bladder.     The  only  thing 
that  can  be  done  is  to  tie  any  divided  artery  if  possible,  or  if  the  vessel  cannot 
be  secured  to  hasten  to  complete  the  operation,  and  then  plug  the  wound  with 
'  the  petticoat  plug,*  i.e.  a  large  catheter  or  tube  passed  through  a  piece  of 
stout  cloth  into  which  a  quantity  of  lint  is  pressed  sufficient  to  fill  and  make 
considerable  pressure  on  the  sides  of  the  wound.    Avoidable  hsBmorrhage 
proceeds  generally  from  the  artery  of  the  bulb  if  the  wound  be  deepened  too 
much  at  its  front  part,  for  it  must  be  recollected  that  the  incision  commences 
over  the  position  of  the  artery.    But  in  children  this  artery  is  so  small  that 
its  division  is  of  no  consequence ;  in  fetct,  I  believe  that  it  is  almost  always 
divided.    It  is  said  that  the  internal  pudic  may  be  cut  if  the  incision  is  extended 
too  Deut  outwards ;  but  this  seems  impossible  if  the  artery  occupies  its  natural 
situation,  and  probably  in  the  cases  in  which  this  has  happened  the  artery 
lias  been  abnormal.    The  great  danger  in  Uthotomy  is,  that  the  urethra  should 
be  broken  across  and  pushed  before  the  finger  into  the  pelvis ;  or  that  the 
knife  should  leave  the  groove  of  the  staff,  and  so  the  incision  be  made  not  into 
the  bladder,  but  between  it  and  the  rectum.    In  either  case  the  surgeon  does 
not  reach  the  bladder,  and  I  have  seen  cases  in  which  an  inexperienced  litho- 
tomist  under  these  circumstances,  believing  that  he  had  reached  the  bladder, 
withdrew  the  staff,  and  in  one  case  was  obUged  to  give  up  the  operation 
altogether  ;  in  another,  completed  it  by  the  help  of  a  senior  colleague,  but 
with  great  risk  and  difficulty.   This  is  avoided  by  making  the  incision  into'the 
staff  free  enough  to  admit  the  finger,  and  never  letting  the  point  of  the  knife 
quit  the  groove  as  it  is  being  pushed  into  the  bladder,  nor  taking  the  staff  out 
till  the  finger  is  in  actual  contact  with  the  stone.    One  of  the  great  difficulties 
in  lithotomy  in  little  children  is  to  make  the  incision  large  enough  to  admit 
the  finger  without  wounding  the  rectum  or  other  parts  around.    Much  has 
been  said  as  to  the  danger  of  incising  the  whole  of  the  prostate  and  thus  lay> 
ing  open  the  cellular  tissue  beneath  the  recto- vesical  fascia,  whereby  it  is 
supposed  the  urine  from  the  bladder  is  admitted  into  the  meshes  of  the  cel- 
lular tissue,  infiltrating  it  and  producing  diffuse  celltditis.    This  doctrine  rests 
on  high  authority,  yet  it  has  been  much  questioned.    In  children  the  whole 
prostate  must  necessarily  be  divided,  for  the  gland  is  too  small  to  allow  an 
entrance  to  the  bladder  otherwise  ;  yet  children  never  suffer  from  the  diffuse 
suppuration  which  is  supposed  to  be  the  result  of  such  division.    And,  as  Sir 

*  If  the  rectangnlar  staff  is  ever  to  be  lued,  the  apparatufl  invented  by  Dr.  Buchanan 
«honld  be  employed.  In  this  apparatue  after  the  staff  is  lodged  in  the  bladder  a  director  is 
fixed  on  to  it  which  terminates  in  a  point.  This  point  pierces  the  perimenm  and  is  received 
into  a  hols  in  the  angle  of  the  staff.  The  surgeon  has  now  nothing  to  do  but  follow  the 
groove  of  the  director  straight  into  the  bladder. 

8h2 
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H.  Thompson  has  justly  observed,  the  effect  of  the  passage  of  an  irritating  fluid 
like  urine  over  the  fibres  of  the  cellular  membrane  would  be  to  close  the 
interstices  between  the  fibres,  not  to  open  them.^  It  is,  no  doubt,  pmdeut 
not  to  carry  the  deep  incision  farther  than  is  absolutely  necessary ;  yet  it 
appears  to  me  safer  in  the  case  of  large  stones  to  make  a  sufficient  incisiou 
than  to  lacerate  the  prostate  and  the  neighbouring  tissues,  as  is  often  done 
in  such  cases.  For  small  stones  a  very  moderate  incision,  dilated  by  the  fore- 
finger, suffices  ;  for  larger  calculi,  a  freer  cut  is  required,  or  if  the  stone  sticks 
in  the  incision  a  blunt-pointed  straight  bistoury  may  be  passed  along  it,  and 
the  constricting  parts  nicked  here  and  there. 

When  the  finger  is  placed  on  the  stone,  the  latter  may  be  so  small  and 
smooth  as  not  readily  to  be  grasped  by  the  forceps.  The  scoop  is  then  vtry 
useful.  This  is  an  instrument  exactly  resembling  a  small  spootn  with  a  very 
long  handle.  It  is  slipped  under  the  stone,  which  is  held  in  it  by  the 
forefinger. 

When  the  operation  is  over  some  surgeons  always  pass  in  a  straight  tube 
which  is  tied  in  :  but  this  is  not  necessary,  except  in  order  to  repress  luemor' 
rhage,  as  stated  above. 

The  rectum  is  to  be  unloaded  before  the  operation,  and  will  then  ahnost 

certainly  escape  injury  if  the  surgeon  is  moderately  dexteroos.    A  gentle 

purge  should  be  given  on  the  second  night  before  operation,  and  the  lower 

bowel  should  be  completely  emptied  by  an  injection  exhibited  aboat  eight  boon 

before  the  operation.     This  will  both  unload  the  bowel  and  prevent  the  patient 

being  disturbed  for  a  day  or  two  afterwards.*    If  it  should  happen  that  the 

rectum  is  injured  the  wound  in  it  should  be  united  if  possible,  and  may  verjr 

probably  heal,  otherwise  the  resulting  fistula  is  very  intractable  (see  below). 

The  after  treatment  is  very  simple.    The  urine  runs  into  some  tow  or 

carded  oakum  placed  beneath  the  patient  and  frequently  changed  ;  and  if  he 

is  irritable,  he  is  to  be  kept  tolerably  under  the  influence  of  opium. 

Casaes  of  The  main  causes  of  death  after  lithotomy  are  pysBmia,  hemorrhage,  peri- 

Utbot<^y'    tonitis,  diffuse  inflammation,  and  sinking  from  renal  disease.    The  operation, 

particularly  when  protracted,  as  in  the  case  of  very  large  stone,  may  prove 

fatal  by  the  inmiediate  shock. 

The  danger  of  the  operation  depends  mainly  on  three  things  :  the  state  of 
the  general  health,  and  especially  of  the  urinary  organs,  the  age  of  the  patient, 
and  the  size  of  the  stone.  In  persons  of  almost  any  age,  who  are  of  sound 
constitution,  and  in  whom  the  kidneys  are  healthy  and  the  bladder  not  ex- 
tremely degenerated,  lithotomy  is  a  very  suoeessfol  operation.  In  children 
death  is  very  rare ;  the  small  proporticm  (about  6  per  cent,  on  an  average)  who 
die  being  chiefly  weakly  inliEuits  exhausted  by  previous  suffering  or  labouring 
under  visceral  disease.  But  when  the  stone  is  of  large  siae  and  there  are 
evidences  of  very  acute  inflammation,  thai  inflammation  has  oanaUy  extended 
to  the  ureters  and  kidneye,  and  any  slight  injury  would  probably  prove  Cital* 
still  more,  the  formidable  operation  by  which  alone  a  large  stone  ean  be  re- 
moved. The  inference  is,  that  no  delay  is  admissible  in  easea  of  stone.  When 
the  symptoms  become  more  accurately  known  to  the  public,  and  the  necessity 

^  The  student  must  recollect  that  the  'cellular'  tianie,  though  capable  of  being  dis- 
tended into  cells  or  spaces,  yet  in  the  living  body  oontaina  no  aaeh  apacei  ell  iu  fit«r«* 
are  in  close  contact,  and  the  old  term  '  cellular  membrana '  is  &r  mote  axprssiva  of  tt»  n*l 
condition. 

'  In  children  the  rectum  often  protrudes  during  the  opeiati<Mk  Tbia  gaU  it  mtott  <mx  ^ 
the  way,  and  the  adrice  usually  given  to  repreis  tha  proltpaaa  ia  undoubtadly  wioag . 
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>of  seeking  competent  advice  at  an  early  period  is  generally  recognised,  stones 
^will  be  disposed  of  when  of  small  size  by  litbotrity,  lithotomy  in  the  adult  will 
become  an  even  rarer  operation  than  at  present,  and  stone  will  be  only  rarely 
a  cause  of  death. 

After  the  operation  for  stone ,  a  fistulous  communication  may  be  left  between  Recto- 
either  the  bladder  or  urethra  and  the  rectum.  The  latter  is  far  more  common,  ^ndTecto- 
for  the  wound  in  the  neck  of  the  bladder  generally  heals,  and  the  patient  re-  urethral 
gains  the  power  of  retaining  his  urine ;  but  it  passes  into  the  rectum  and 
becomes  a  source  of  constant  annoyance  and  irritation.  Eecto-urethral  fistula 
occurs  also  (as  mentioned  above)  from  prostatic  abscess,  though  rarely ;  and 
I  have  known  it  follow  on  too  free  incisions  for  anal  fistula.  It  has  been  known 
also  as  a  consequence  of  ulceration  of  the  urethra  behind  a  stricture,  or  as  a 
complication  of  stricture  of  the  rectum.  The  cure  is  by  no  means  easy.  If 
the  catheter  can  be  passed  into  the  bladder  without  going  into  the  rectmn,  the 
urine  should  be  drawn  off  in  this  way  every  time  the  patient  wants  to  make 
water,  or  he  should  be  instructed  always  to  make  water  lying  on  his  face ;  and 
a  few  weeks*  perseverance  in  this  treatment  may  be  successful — the  edges  of 
the  fistula  being  stimulated  with  the  tinct.  lyttaB  or  the  galvanic  cautery.  But 
unluckily,  it  is  only  in  rare  cases  that  this  can  be  done.  In  some  cases  a 
cure  may  be  obtained  merely  by  stimulating  the  edges  of  the  sinus  with  the 
galvanic  cautery,  with  or  without  division  or  stretching  of  the  sphincter  ani.' 
On  the  failure  of  such  measures  a  plastic  operation  is  necessary  and,  of  all 
other  plastic  proceedings,  seems  to  me  one  of  the  most  disappointing.  It  may 
be  performed  in  one  of  two  ways.  The  patient  (under  chloroform  or  not)  is 
placed  in  the  prone  position  with  his  legs  separated  and  hanging  over  the 
table.  A  duckbill  speculum  in  the  rectum  exposes  the  fistula,  which  is  to  be 
pared  and  its  edges  united,  and  a  catheter  passed  into  the  bladder  and  kept 
open,  so  that  the  urine  shall  flow  out  constantly.  If  this  fails  the  surgeon 
may  lay  the  parts  freely  open  into  the  anus,  endeavour  to  separate  the  uretlura 
from  the  rectum,  and  unite  the  tissues  over  a  catheter  passed  into  the  bladder, 
so  as  to  close  the  urethra  and  leave  the  rectal  wound  to  granulate.  I  have, 
however,  treated  and  seen  others  treat,  these  fistulse  after  lithotomy,  and,  I 
confess,  with  very  little  success. 

The  lateral  operation  appears  to  me  to  be  the  best  suited  for  all  ordinary  Medion 
cases.    In  some  instances,  however,  where  the  stone  seems  impacted  in  the  "thotomy. 
urethra  or  neck  of  the  bladder  (as  seen  in  Fig.  387)  the  median  operation 
(which  often  bears  the  name  of  Mr.  AUarton,  in  consequence  of  his  having 
revived  it,  and  recommended  its  general  adoption)  may  be  preferred,  and  it  is 
also  an  easy  and  ready  way  of  removing  small  stones  in  childhood. 

A  grooved  staff  is  passed  into  the  bladder ;  the  left  forefinger  in  the  rectum 
feels  the  groove  just  as  it  disappears  in  the  prostate  gland.  The  surgeon 
plunges  the  point  of  his  knife  into  the  groove,  at  or  near  this  point,  holding 
the  edge  upwards  and  taking  care  not  to  perforate  the  rectum.  He  pushes 
the  knife  on  a  little  way  so  as  first  to  nick  the  prostate  gland,  and  withdraws 
it,  making  at  the  same  time  a  free  division  of  the  raph6  of  the  perinaeum, 
leaving  a  conical  wound,  at  the  bottom  of  which  the  groove  of  the  staff  is 
exposed.  A  director  is  then  passed  along  the  groove  of  the  staff  into  the 
bladder,  and  when  the  stone  has  been  felt  with  this  director  the  staff  may  be 
withdrawn.    A  pair  of  dilating  forceps  are  passed  along  the  director,  and  the 

1  See  Birmingham, '  New  York  Med.  Joum.'  Feb.  1S76. 
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wound  dilated  until  the  finger  passes  into  the  bladder,  when  the  operation  u 
completed  in  the  usual  way. 

The  aim  of  the  operation  is  to  avoid  the  danger,  or  supposed  danger,  of 
incising  the  prostate.  Its  drawback  is  the  difficulty  of  removing  anything 
like  a  large  stone  through  the  wound  without  a  most  injudicious  amount  of 
violence.  Other  surgeons  join  with  a  lateral  or  median  incision  of  the  peri- 
nseiun  incisions  into  the  prostate  gland,  made  by  means  of  a  lithoiome,  which 
is  a  bistouri  cach^  with  one  or  two  blades,  made  to  project  at  different  angles 
so  as  to  incise  both  lobes  of  the  prostate  horizontally  (Boyer) ;  or  with  a  cur- 
vilinear incision  on  each  side  (Dupuytren) ;  or  horizontally  on  one  side  and 
obliquely  on  the  other  (Senn) ;  or  obliquely  upwards  and  downwards  on  both 
sides  (Vidal  de  Cassis).  Such  operations  are  known  as  bilateral  lithotomy. 
Others,  again,  make  the  incision  in  the  dliddle  line  of  the  perinsmn  while 
incising  the  prostate  with  the  knife  in  various  directions.  But  these  opera- 
tions are  little  if  at  all  practised  in  this  country,  experience  having  shown  to 
the  satisfaction  of  the  great  majority  of  surgeons  that  the  lateral  operation  is, 
on  the  whole,  the  best ;  as  affording  more  room  than  any  of  the  others  if  the 
stone  be  large,  and  being  equally  safe,  if  not  more  so,  when  it  is  small.  It  is 
true  that  it  has  its  difficulties  and  dangers,  but  they  seem,  on  the  whole,  le:<s 
than  those  attending  on  the  other  methods. 

It  remains  to  speak  of  two  plans  which  are  occasionally  resorted  to,  viz. 
rectal  lithotomy,  and  the  hypogastric  or  high  operation.  The  recto-vesical 
operation  is  now  only  used  in  this  country  as  a  last  resource,  when  the  stone 
is  too  large  to  come  through  the  ordinary  incision  and  the  operator  cannot  break 
it,*  and  consists  merely  in  extending  the  incision  into  the  rectum  as  (bx  as  is 
judged  necessary.  This  may  sometimes  be  the  operator's  duty ;  but  in  a  case 
which  I  once  saw,  and  which,  in  other  respects,  was  quite  successful,  a  fistub 
was  left  between  the  urethra  and  rectum  which  could  not  be  closed.  The  old 
recto-vesical  operation  (which  was,  I  believe,  frequently  adopted  by  Mr.  Lloyd 
of  St.  Bartholomew's  Hospital)  was  commenced  in  the  rectum.  It  resembled 
the  median  operation  to  some  extent,  but  the  surgeon,  instead  of  plunging  liis 
knife  into  the  urethra  in  front  of  the  pr6state,  passed  it  with  his  left  forefinirer 
into  the  rectum,  pierced  the  wall  of  the  rectum  and  urethra  or  neck  of  the 
bladder,  and  then  cut  outwards  in  the  middle  line,  through  the  external 
sphincter  and  perinteum. 

The  hypogastric  or  high  operation  is  only  used  in  this  country  when  the 
stone  is  believed  to  be  too  large  to  be  extracted  through  the  perinieum,  or 
when  the  pelvis  is  too  rickety.  The  bladder  should  be  filled  with  wat^r  in 
order  to  distend  it  and  push  away  the  peritoneum  as  much  as  possible.  Then 
the  linea  alba  is  to  be  divided  for  an  inch  or  more  above  the  pubes,  and  the 
dissection  carried  cautiously  down  until  the  point  of  the  staff  is  felt,  when 
the  bladder  is  to  be  carefully  drawn  up  into  the  wound  and  opened,  tlie  stone 
extracted,  and  the  wound  left  to  itself.  The  main  danger  is  that  of  wounding 
the  peritoneum.  In  one  case,  at  which  I  assisted,  the  peritoneum  came  down 
so  low,  and  the  bladder  could  be  so  httle  distended,  that  it  was  only  possiMe 
to  avoid  that  membrane  by  incising  the  parietes  in  a  ciuciform  instead  of 
merely  a  vertical  direction.  The  patient,  a  rickety  infant  much  exhaasti<i 
by  his  sufferings,  ultimately  sank  from  exhaustion. 

In  cases  where  the  stone  is  too  large  to  be  extracted,  it  must  be  broken 
down  by  a  kind  of  lithotrite  or  forceps  before  its  fragments  can  be  brought  out 
of  tlie  wound.     Various  contrivances  have  been  invented  for  this  purpoi*% 

*  See  a  case  by  me  in  toL  xxv.  of  the  *  Path.  Traoiw' 
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and  it  is  well  to  have  an  instrument  of  the  kind  at  hand  when  the  stone  is  sus- 
pected to  be  very  large  ;  but  operations  on  such  complicated  cases  are  rarely 
successful.  Lately  Professor  Dolbeau  of  Paris  has  introduced,  as  a  substi- 
tute for  lithotomy  in  general,  an  operation  which  he  calls '  perinaBal  lithotrity.' 
As  this  operation  has  not  yet  obtained  a  recognised  place  in  surgery,  I 
cannot  describe  it  minutely.  It  consists  in  making  a  small  median  opening 
into  the  membranous  part  of  the  urethra,  dilating  successively  the  external 
incision — the  urethral  opening — the  deeper  part  of  the  urelJira — and  the 
neck  of  the  bladder — seizing  and  breaking  the  stone — extracting  the  pieces 
and  carefully  washing  out  all  debris.  The  operation  requires  peculiar  in- 
struments and  various  precautions,  for  which  I  must  refer  to  Prof.  Dolbeau's 
work,  '  La  Lithotritie  P^rin^ale,'  or  a  short  account  by  Dr.  Ewart  in  the 
*  Lancet '  for  October  17,  1874.    » 

Lithotomy  in  the  female  is  an  operation  of  much  less  danger  than  in  the  Lithotomy 
male,  the  parts  being  so  much  more  superficial,  but  it  is  much  more  liable  to  f^^j^ 
be  followed  by  incontinence  of  urine.  It  may  be  performed  in  many  ways. 
A  proceeding  something  like  lateral  lithotomy  may  be  effected  by  passing  a 
staff  into  the  bladder  and  making  an  incision  running  outwards  through  the 
upper  wall  of  the  vagina.  Or  the  urethra  may  be  incised  directly  upwards 
to  an  extent  sufficient  to  allow  of  the  passage  of  the  finger  and  forceps  into 
the  bladder.  It  must  be  remembered  that  the  female  urethra  is  so  distensible 
that  in  the  adult,  even  without  any  incision,  the  finger  can,  under  chloroform, 
be  introduced  by  dilatation  and  gradual  pressure  into  the  bladder.  In 
fact,  when  it  is  difficult  otherwise  to  detect  a  stone,  a  foreign  body,  or  a 
tumour,  this  plan  should  be  adopted.  Vaginal  lithotomy  may  also  be 
practised,  the  lower  wall  of  the  bladder  being  laid  open,  and  the  incision 
sewn  up  at  once  and  the  case  treated  as  a  vesico- vaginal  fistula ;  and  this  is 
on  the  whole  the  most  appropriate  operation  in  the  adult,  as  involving  less 
risk  of  incontinence  than  any  other :  but  most  stones  can  be  removed  from 
the  female  bladder  without  any  cutting  operation.  If  they  are  too  large  to 
be  extracted  whole,  they  can  be  broken  with  the  lithotrite  and  removed  in 
fragments,  the  urethra  having  been  dilated.  Usually,  however,  the  whole 
stone  can  be  removed  by  Bigelow's  method  of  lithotrity. 

Lithotrityis  the  operation  by  which  the  stone  is  broken  to  pieces  in  the  Lithotrity. 
bladder,  and  the  pieces  either  extracted  at  the  time  through  the  urethra  or 
allowed  to  come  away  with  the  urine. 


\^ 


Tig.  378.  The  common  icrew  lithotrite.  The  male  blade  is  opened  and  shut  by  the  limated  catch  seen  on 
tbe  handle,  and  when  the  itone  Is  firmly  canght  the  screw  Is  driren  home.  The  female  blade  is  usually 
perforated  by  a  large  opening  (*  fenestrated ')  in  orrler  to  aroid  the  jamming  of  fragments  in  the  blades. 
When  it  is  hitended  to  use  the  lithotrite  as  a  scoop  and  remore  the  fragments  this  blade  is  not  fenestrated. 

I  will  describe  first  the  old  method  of  lithotrity  at  several  sittings, 
although  I  believe  that  it  will  soon  be  entirely  replaced  (as  it  already  is  in  the 
practice  of  the  most  experienced  surgeons  in  this  operation)  by  Bigelow's 
method  of  lithotrity  with  evacuation.  The  lithotrite  is  a  pair  of  forceps,  the 
shape  of  a  catheter,  only  with  much  smaller  curved  end,  and  curving  more 
abruptly,  one  blade  of  the  forceps  (the  male)  being  received  into  the  lower  or 
female  blade  moving  in  a  groove  by  means  of  a  handle,  and  shutting  down 
by  a  screw. 


The  olgeot  of  lithotrity  is  to  catoh  the  stone  between  the  two  blades 
of  the  lithotrite,  without  iDJtmng  the  walls  of  the  bladder,  ood  then  by 
forcing  the  male  blade  through  it,  to  fracture  or  crosh  the  stoue,  and  by  re- 


1.  119.   artiirt  I 


pe&tii^  this  operation  break  it  down  into  pieces  small  enough  to  pass  throng 
the  oretbra,  or  to  be  extracted  by  aspiration. 


The  urethra  shonld  be  previously  dilated,  if  neceesary,  until  it  will  easily 
admit  a  large  instrument,  and  it  is  better  to  ascertain  belbrehand  that  the 
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passage  of  instruments  is  well  borne  by  the  patient.    Then,  the  geiMnl  bealtb 
being  ascertained  to  be  good,  and  all  other  indieatioos  being  bToonble  {tt* 
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p.  683),  the  process  should  be  commenoed.  It  was  itlwaye  usual  to  inject  a 
certain  qouititf  [e&y  6oz,l  of  vater  into  the  bladder.  This  is  now  often 
omitted  ae  soperflaous ;  but  if  it  is  not  done  the  Bui^eon  ought  at  any  rate 
to  ascertain  that  bis  patient's  bladder  is  fall,  i.e.  that  he  has  not  passed 
vater  for  three  or  four  hours  previously.  The  Uthotrite  is  to  be  passed  fally 
into  the  bladder  before  it  ia  opened.  Then  there  are  two  different  methoda 
of  catching  the  stone.  Both  are  in  use  by  most  eminent  and  successful 
operators,  and  it  seems  clear  to  me  that  they  are  about  equal  in  value.  The 
most  important  matter  is  to  acquire  dexterity  by  constant  practice  in  the 
method  selected.  The  one  which  is  commonly  called  the  English  or  Sir  B. 
Brodie's  method  consists  in  sinking  the  closed  lithotrite  to  the  base  of  the 
bladder,  when  if  the  instrument  be  opened  to  its  full  extent  the  stone  will 


usually  fall  within  its  blades,  especially  if  the  patient's  pelvis  be  moved  or 
slightly  shaken.  The  other  method — the  French  or  Civiale's — consists  in 
feehng  the  stone  with  the  Hthotrite,  as  with  a  sound,  and  then  gently  in 
clining  the  instrument  away  &om  the  stone  sufficiently  to  open  the  blades, 
which  are  then  to  be  applied  to  the  stone.  This  may  be  necessary  when  the 
stone  lies  partly  or  entirely  behind  the  prostate.  When  the  stone  is  grasped 
and  the  male  blade  secorely  screwed  down  on  it,  the  lithotrite  should  be 
moved  a  little  way  so  as  to  make  sore  that  it  is  free  of  the  wall  of  the 
bladder,  and  then  the  inatnunent  is  closed  and  the  atone  omshed.  When  this 
baa  been  onoe  done,  there  is  generally  no  difBcnlty  in  picking  up  and  crushing 
other  fragments ;  but  it  is  not  prudent  at  first  to  proceed  too  fax. 

As  a  general  rule  about  three  actions  of  the  lithotrite  will  be  enough  at 
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first.  If  the  patient  bears  the  operation  well,  more  may  be  dxmB  at  sabeeqnent 
sittings.  The  administration  of  chloroform  or  ether  is  not,  ordinanlj,  neces- 
sary, since  the  operation,  if  desteronsly  done,  does  not  give  mach  pain ; 
but  if  the  patient  be  nervous  there  is  no  objection  to  it.  Some  smrgeons, 
and  especially  Sir  W.  Fergueson,  have  recommended  the  withdrawal  of  such 
fragments  as  can  be  extracted  by  means  of  a  scoop ;  but  the  general  opinion 
is  that  if  the  operation  is  not  to  be  finished  at  a  single  sitting,  it  is  cm  the 


(ncmant  ualuvrin 
wlttulrBWlng  the  llHtjmbtDl. 


whole  better  to  allow  the  fragments  to  pass  of  tliemBelves,  and  to  avoid  all 
manipulation  which  ia  not  absolutely  necessary.  If  the  bladderis  paralysed  or 
if  the  surgeon  from  any  cause  is  anxious  to  hasten  the  process,  the  ingenious 
apparatus  devised  by  Mr.  Clover  may  be  employed  to  remove  the  fragments 
from  the  bladder.  It  is  figured  and  its  action  explained  inmiediately  above. 
The  sittings  may  be  repeated  at  intervale  of  five  or  six  days  if  there  have 
been  no  bad  symptoms,  or  even  more  frequently.' 


In  cases  which  do  well  the  patient  paases  the  stone  in  amall  tngmeuts 
with  little  or  no  inconvenience,  until  ultimately  the  nucleus  cornea  away 
and  his  symptoms  are  relieved ;  but  there  is  often  a  good  deal  of  trouble  in 
deciding  whether  there  ia  a  small  fragment  left  in  the  bladder  or  no,  ud 
it  is  obvious  that  there  may  be  cases  in  which  the  detection  of  a  single 
fragment  may,  be  well-nigh  impossible.  Thns  the  bladder  may  be  bs- 
ciculated  as  in  Fig.  884,  and  it  will  be  easy  for  a  fragment  to  slip  into  om 


'  It  vootd,  bovcver,  be  lif  tt«r  (o  <ae  BigeloVa  method  ii 
vhicb  the  patiftst  eaa  bear  protneted  ai 
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of  the  ponches  between  its  muscular  fibres,  where  it  will  be  \erj  difQcult  to 
strike  it.  For  the  purpose  of  disengsging  snch  fragments,  the  bladder  is  to 
be  filled  with  a  large  quantity  of  water  befoie  searching  in  a  donbtfal  case. 

Or  it  may  even  happen  that  there  is  a  definite  poach  in  the  bladder,  as  in 
Fig.  866,  when  the  surgeon  will  naturally  believe  that  he  has  removed  all 
the  fragments,  and  the  patient  will  suffer  from  no  symptoms  except  when 
the  stone  happens  to  escape  from  the 
pouob.  Such  cases  are  very  difficult 
to  treat,  but  they  are  rare;  and  in 
ordinary  instances  there  is  no  diffi- 
culty either  in  determining  the  pre- 
sence of  a  fragment,  or  in  detecting 
and  crashing  it. 

Sir  H.  Thompson  says : — '  As  long 
as  any  remain,  there  will  almost  inva- 
riably be  pain  in  passing  water,  espe- 
cially at  the  close  of  the  act,  while 
the  urine  may  be  cloudy  and  often 
tinged  with  blood,  and  quick  move- 
ments of  the  body  give  pain.  As  long 
as  these  symptoms  persist  we  may  be 
assured  some  portions  still  remain 
behind,  and  these  must  be  found.' 

The  bad  symptoms  which  some-  Oraiplii;* 
times  follow  lithotrity  are  as  follows : — 
1 .  Inflammation  of  the  bladder  may 
be  produced  by  unsHlfol  manipulation, 
or  even  when  all  possible  skill  bas  been 
exercieed  the  cystitis  previously  exist- 
ing may  be  aggravated  either  by  the 
necessary  operation,  or  by  the  sharp 
edges  of  fragments.     This  may  run 
the  uBual  course  of  cystitis,  and  aub- 
j  of  ihe  piHitue  eiiwi.  the  side,  leaving  the  patient  ia  a  condition 
i«iderigtbickeiicd''uldfoKi-  to  Continue  the  treatment,  or  perhaps 
■tion.  In  ttw  MiSiIct'wui  in  the  Buigeon's  judgment  Tendering  A 
MiKi'Sf^tSSirti^.'' Th^™t  resort  to  hthotomy  preferable.' 
"ibeTnt'te  mS"^!''™         ^'   Enlargement    of    the    prostate 
Smrf^^M  "''»i™i""'  Sl""^  it^y  cause  much  difficulty  in 
of  tbe  flgore.wBie  (oondio  passing  the  fragments,  wMcb  will  be 
iwt'<BhindbTibeDpe»tkin;ihekJdiie;>ven  detained  in  the  bladder,  irritating  it 

Inflamrd,  Isr^,  Kocl  H(t  la  t«lturv,  th«  pulTiB  at  j  a.'  •    a  a'  a      «1- 

tbeTi(hib«ingcMiicTiyiwithijinph.udcoiiuiii-  sno  pTopagatmg  inHammation  to  tne 

lSrtM™{ui  u^"^.^  wme msH '"tlT^  kidncys.   In  rarer  cases  the  same  effect 

Sl'sf.Sr"^*''*™'^'' ""'*"' """'"°'®"'  "  produced   by  partial   paralysis,   or 

by  atony,  of  the  bladder.    Clover's 

BTtinge,  or  some  other  form  of  aspirator,  is  peculiarly  asefal  in  all  tliese  cases. 

8.  The  plexus  of  veins  which  eurronnd  the  neck  of  the  bladder  may  be 

irritated  and  inflamed,  and  this  may  prove  the  starting  point  of  genera) 

pyemia.     I  have  seen  pyemia  prove  fatal  in  a  chronic  form,  even  in  a  case 

'  Id  nuuij  oues,  hovever,  vhea  the  irritntioa  is  coaaidenible  but  the  patient  othenriw 
in  a  good  EtAle,  it  is  litat  to  crutih  the  larger  and  sharper  fragments  at  odcs,  and  this  will 
Miiere  the  cystitis. 
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where  the  stone  had  been  very  small  and  had  been  entirely  crashed  and  re- 
moved. A  small  ulcerated  surface  existed  in  the  bladder,  which  had  doubt- 
less been  produced  by  the  stone  itself,  as  the  patient  had  complained  of  acute 
pain  for  a  long  time  before  the  operation,  especially  after  making  water. 
But  I  have  also  seen  pysemia  come  on  in  the  acutest  form  and  prove  fatal  in 
a  week. 

4.  The  impaction  of  fragments  is  one  of  the  most  dreaded  sequels  of 
lithotrity.  It  is  the  opinion  of  some  of  the  best  authors  that  this  impaction 
hardly  ever  happens  unless  the  urethra  has  been  lacerated,  i.e.  that  a  frag- 
ment which  is  small  enough  to  pass  into  the  urethra  will  be  passed  on  by 
the  walls  of  the  canal  if  they  remain  perfect,  however  sharp  its  edges  or 
angles  may  be.  This  does  not  of  course  apply  to  the  meatus,  which  is 
much  smaller  than  the  rest  of  the  urethra.  It  often  happens  that  the 
nucleus  or  last  fragment  of  the  calculus  lodges  there,  but  this  merely 
requires  that  the  meatus  should  be  incised  and  the  fragment  removed.  The 
fact  that  impaction  is  far  more  frequent  when  the  urethra  has  been  lacerated 
■constitutes  a  grave  objection  to  the  proposal  to  remove  the  debris  in  the 
lithotrite-scoop  inmiediately  after  crushing.^ 

When  a  fragment  is  impacted  retention  of  urine  and  pain  will  be  pro- 
duced. Eetention,  however,  occurs  sometimes  without  any  impaction. 
Sometimes  the  fragment  comes  so  far  forwards  as  to  be  felt  from  the  surface, 
more  commonly  it  is  buried  in  the  perinceum.  In  the  latter  case,  if  the 
symptoms  are  not  very  urgent,  the  warm  bath  and  opium  will  sometimes 
enable  the  patient  to  make  water  and  bring  the  fragment  forwards,  when 
possibly  it  will  pass  without  further  trouble.  If  the  fragment  is  lodged  near 
the  neck  of  the  bladder,  it  may  be  gently  pressed  back  with  the  lithotrite 
and  crushed  at  once.  If  farther  forward  than  the  scrotum  it  may  be 
extracted  by  means  of  the  urethra-forceps — an  operation  requiring  great 
care,  delicacy,  and  slowness  of  manipulation.  In  a  very  few  cases  it  is 
necessary  to  cut  down  in  the  middle  line  of  the  perinieum,  when  the  surgeon 
will  naturally  consider  whether  he  ought  not  to  perform  hthotomy  at  once, 
and  in  still  rarer  cases  he  may  have  to  cut  into  the  urethra  in  the  penis. 

6.  The  other  complications  are  of  minor  importance.  Some  amomit  of 
retention  not  unusually  follows  a  first  sitting ;  orchitis,  or  epididymitis,  is 
not  uncommon  from  irritation  of  the  urethra  after  the  passage  of  fragments. 
Eigors  and  '  urethral  fever '  occur  after  this,  as  after  all  other  operations  on 
the  urethra,  but  all  these  complications  are  to  be  treated  on  general  principlei:. 

It  will  perhaps  be  best  to  close  this  section  with  the  following  *  practical 
hints '  from  Sir  H.  Thompson's  work  on  Lithotrity. 

1.  It  is  occasionally  desirable  that  the  urethra  be  accustomed  to  instru- 
ments before  operating,  so  that  the  hthotrite,  which  it  is  necessary  io  employ, 
can  be  passed  vrithout  causing  much  uneasiness,  or  any  bleeding. 

*  Sir  B.  Brodie  writes  on  this  subject  as  follows  :->*  There  are,  however,  aoiiM  veiry  enrt 
objections  to  this  mode  of  proceediog.  The  withdrawing  of  the  forceps,  if  much  loaded  wi' 
calculous  matter,  stretches  the  urethra  beyond  its  natural  diameter,  and,  in  to  doing,  not  ol!t 
gives  the  patient  much  pain  at  the  time,  but  renders  him  liable  to  rigors  aAerwuds ;  eecoi^l'v. 
in  four  instances  in  which  I  had  ailopted  this  ptactioe  the  urethra  was  torn,  and  an  infiltn- 
tion  of  urine  into  the  surrounding  tissues,  followed  by  urinary  abscess,  was  the  oonsequrr.^'*  • 
Two  of  these  patients  in  whom  the  mischief  produced  was  deep  in  the  perineum,  dic«i,  »«'(- 
withstanding  the  abscesses  having  l»een  freely  oj-H^ned  as  soon  as  they  were  deterted.' — 'M^-*!  • 
Chir.  Trans.'  vol.  xxxviii.  p.  175.  Sir  H.  Thompson  speakt*  also  to  the  same  effect,  m ! 
indeed,  since  the  introduction  of  the  new  method  of  lithotrity  with  evacuation,  this  pUn  *•( 
removing  the  fragments  has  been  quite  superseded. 
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2.  Alwajfl  operate,  whenever  this  is  possible,  without  previoixsly  diatnrb- 
ing  the  bladder  by  injecting  or  sounding. 

8.  Having  determined  the  position  of  the  patient  according^  to  the 
necessities  of  the  case,  slowly  introduce  the  lithotrite,  and  take  care  that  the 
blades  reach  or  pass  beyond  the  centre  of  the  bladder  before  the  male  blade 
is  withdrawn. 

4.  Execute  every  movement  deliberately;  open  and  close,  incline,  or 
rotate,  slowly,  without  any  jerk  whatever;  and  all  without  bringing  the 
blades  into  contact,  as  far  as  it  is  possible,  with  the  walls  (d  the  bladder. 

5.  Maintain  the  long  axis  of  the  instrument  in  the  median  line  of  the 
body  and  the  blades  at  or  near  the  centre  of  the  bladder,  this  being  the  araa 
for  operating  mostly  to  be  chosen.  In  screwing  home  the  male  blade  to 
crush,  it  is  especially  necessary  to  keep  the  instrument  steady,  to  avoid  much 
vibration  of  it  or  much  latend  movement  of  the  blades  from  its  axis  at  each 
turn ;  a  small  deviation  at  the  handle  produces  a  large  <Hie  at  the  blades. 

6.  The  position  of  a  large  stone  is  often  very  near  the  neck  of  the  bladder. 
But  the  position  of  the  stone  varies  much  in  different  bases.  When  it  is 
difficult  to  find  or  seize  it,  the  reason  usually  is  that  the  stone  lies  close  to 
the  neck  of  the  bladder,  so  that  the  male  blade,  whan  drawn  out,  impinges 
upon  the  stone,  instead  of  including  it  within  the  grasp  of  the  instrument. 
It  is  necessary  then  to  insinuate  carefully,  by  a  lateral  movement^  the  male 
blade  between  the  stone  and  the  neck  of  the  bladder.  ^ 

7.  When  the  stone  is  caught,  especially  if  in  the  fenestrated  lithotrite, 
rotate  it  a  fourth  of  a  turn  on  its  axis  before  serewing  up  firmly  or  cnuhing* 
to  make  certain  that  nothing  is  included  besides  the  stone. 

6.  Having  broken  a  stone  or  a  large  fragment,  the  operator  may  pick  up 
and  crush  piece  after  piece  consecutively,  without  further  searching,  if  he  is 
only  eareftd  to  work  the  lithotrite  exactly  at  the  same  spot-^the  patient  of 
course  not  shifting  his  position — since  fragments  faU  immediately  beneath 
the  blades  of  the  instrument,  and  rest  there. 

9.  Vever  withdraw  a  lithotrite  loaded  with  calculous  debris ;  a  moderate 
quantity  will  come  away  between  the  plain  blades ;  but  if  an  impediment  is 
felt  at  the  neck  of  the  bladder  on  withdrawing,  return  to  the  centre  of  the 
cavity  and  unload  them.  This  can  always  be  done  with  a  properly  eon- 
stmeted  lithotrite. 

10.  No  sitting  should  exceed  five  minutes  in  duration,  except  under  very 
peculiar  circumstances.  The  large  majority  of  sittings  should  occupy  only 
three  minutes,  some  less.  l?he  mere  sojourn  of  a  lithotrite,  without  any 
movement,  for  three  minutes  in  the  bladder,  causes  nneawineee,  and  often 
subsequent  irritability,  which  may  be  considerable  if  the  time  ia  prolonged. 

11.  If  the  patient  experiences  an  unusual  amount  of  pain  at  the  wnUr 
mencement  of  any  sitting,  it  is  wise  to  postpone  it  until  another  di^,  or 
make  it  very  short.  Buch  unlooked-for  pain  is  a  useful  intimatioD  that  the 
urinary  passages  are  not  at  this  time  in  fit  condition  for  our  purpose,  and  by 
acting  upon  it  we  may  avoid  serious  Qiischief. 

12.  After  the  first  sitting  it  is  generally  desirable  that  the  patient  should 
have  hot  fomentations  to  the  hypogaatrinm  and  perineum,  remain  in  the 
horizontal  position,  and  pass  his  water  in  that  poeitiim  if  he  can«  Be  should 
remain  tolerably  quiet  until  the  dibris  has  passed,  which  usually  happens 
within  three  days  of  the  sitting. 

18.  The  removal  of  debris  by  injecting  and  washing  out  the  bladder  is  to 
be  considered  the  exception  to,  and  not  the  mle  qU  piaotioe, 
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Lithotri^         Becently  Professor  Bigelow  has  published  an  account  of  a  different 

with  rapid 
eyacuauon. 


^^^^  7£n.  zz^ethod  of  lithotritjirom  those  hitherto  practised.^    By  this  (operation  the 


stone  is  entirely  crushed  and  removed  in  a  single  sitting  protracted  to  a 
duration  of  one  or  two  hours  or  even  longer.'  The  patient  is  to  be  com- 
pletely etherised,  the  bladder  is  to  be  filled  with  about  lOoz.  of  water,  and 
after  the  stone  h&s  been  crushed  all  the  firagments  which  can  be  removed  are 
to  be  evacuated  by  an  aspirating  apparatus  fitted  to  a  large  straight  tube, 
then  the  lithotrite  is  to  be  re-introduced  and  the  remaining  fragments  further 
pulverised,  and  so  on  till  the  stone  is  entirely  removed.  Dr.  Bigelow  rebates 
fourteen  cases  thus  treated  with  one  death,  and  Sir  H.  Thompson  has  during 
the  last  three  years  operated  on  104  individuals  by  this  method  with  only 
three  deaths,  and,  as  feur  as  can  be  judged  at  present,  with  a  complete  cure  in 
all  the  cases  which  recovered.  The  average  age  of  the  patients  was  62^ 
years;  sixty-two  of  the  calculi  were  uric  acid,  four  oxaUtes,  nine  mixed 
calculi,  and  twenty-nine  phosphates.  No  cases  of  mere  phosphatic  concre- 
tions, merely  requiring  the  introduction  of  the  lithotrite  without  any  aspira- 
tion, have  b^  included.' 

With  sucn  experience,  to  which  the  favourable  testimony  of  many  other 
operators  may  be  added,  we  can  hardly  doubt  that  the  removal  of  the  stone 
by  lithotrity  and  aspiration  will  to  a  great  extent  supersede  not  only  the 
older  methods  of  crushing,  but  also  hthotomy  in  the  numerous  cases  in 
which  it  used  to  be  recommended  merely  on  account  of  the  size  of  the  stone. 
The  protracted  manipulation  needed  to  remove  the  stone  in  such  cases 
appears  to  be  a  necessary  evil  more  than  counterbalanced  by  the  total 
removal  of  the  stone  without  any  wound.  Yet  it  would  be  idle  to  deny  that 
such  protracted  manipulation  must  necessarily  involve  danger.  I  have  seen 
a  patient  die  with  suppuration  in  the  pelvis  in  whom  the  operation  had  been 
performed  quite  satisfactorily — although  here  there  was,  no  doubt,  disease 
of  the  kidney.  But  it  should  be  recollected  that  disease  of  the  kidney  is  a 
very  frequent  concomitant  of  stone  in  late  life.  Great  success  can  only  be 
obtained  by  delicate  manipulation.  The  instruments  should  not  be  lajger 
than  necessary,  and  need  not  for  ordinary  stones  exceed  in  size  or  indeed 
differ  in  any  respect  from  those  in  previous  use,  except  perhaps  in  the  shape 
of  the  aspirator,  which  is  now  provided  with  a  tnip  for  catching  the  frag- 
ments, more  conveniently  formed  than  that  attached  to  Clover^s  instrument. 
The  length  of  time  required  for  even  a  large  stone  need  not  usually  exceed 
an  hour,  though  a  much  longer  time  has  been  consumed  in  cases  which  have 
turned  out  quite  well ;  so  that  it  is  better  to  persevere  as  long  as  may  be 
necessary  rather  than  leave  any  fragment  behind. 
Removal  The  hthotrite,  or  lithotrite-scoop,  or  some  analogous  instrument,  may 

of  foreign  Qf^^ji  be  employed  with  signal  success  in  the  removal  of  foreign  bodies  from 
the  bladder.  The  most  common  case  is  where  the  fragment  of  a  bougie  has 
been  broken  into  the  bladder.  If  the  surgeon  is  called  in  at  once,  he  may 
pick  up  the  foreign  substance,  and  generally  with  ease,  and  should  the  piece 
be  small  it  may  come  away  without  any  trouble.  If  large  it  may  be  cut  into 
pieces,  which  will  pass  of  themselves.  If  treatment  has  been  put  off  till  a 
crust  of  phosphate  has  been  deposited  on  the  fragment,  the  case  must  be 
treated  like  any  other  case  of  stone. 

*  *  Litholapaxy,  or  Bapid  Lithotrity  iriih  ETacnation/  1878,  from  tlie  *Am.  Joan,  of 
Med.  Sci.*  Jan.  1878. 

'  Sir  H.  Thompaon,  however,  aajs  that  the  operation  need  rery  rarely  ezeeed  M  niaatei. 

*  <  Syat.  of  Surg.'  3rd  ed.  toL  iii.  p.  802. 
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More  oomplioated  foreign  bodies  generatly  require  lithotomy,  for,  even  if 
they  could  be  caught  and  crashed,  the  fragments  would  be  very  dangerous 
to  the  urinary  apparatus.  Such  cases  are,  as  a  general  rule,  very  fiiTOurable 
for  lithotcuny,  since  there  is  no  disease  of  the  bladder  or  kidneys  (see  page 
329). 

Prostatio  calculi  have  been  spoken  of  incidentally  on  previous  pages.  Pnwtatic 
They  form  small  and  often  veiy  numerous  concretions,  containing  a  good 
deal  of  animal  matter,  but  consist- 
ing generally  of  phosphate  and  car- 
bonate of  lime,'  sometimes  almost 
entirely  of  the  latter  salt.  These 
small  ooncretionB  grow  into  the 
urethra,  and  often  (I  believe  usually) 
do  not  cause  any  special  symptoms, 
but  they  may  occasion  pain  and 
irritation  in  making  water,  and  fre- 
quent erections  and  diacliarges  of 
semen.  In  such  cases  they  might 
be  detected  b;  careful  exploration 
with  the  sound  and  finger.  Calculi 
also  may  pass  out  of  the  bladder  and 

_ _[  lodge  in  the  prostatic  urethra,  pro- 

1,?S^?  t'C'£??;^'^^J^S  ^"^"^  *^^  *"  P"*^  retention,  and 

wmUr  fiir  atnat  eight  wtat.    The  ohUd  ^  calculuB  mav  tfTOW  fi^Om  the  bl&dder 

wM  onmgBt  M  the  luMplUl  to  he  0Mi«it*d  on,  when  .  ?         .       - 

■jmptomi  ol  Kulet  leTBi  ebcnnd  themielTei  ud  he  intO    the     UTetura    (veSlCO-prOStatlC    Vealco- 
dtod  In  ■  f«w  On*.    Tba  bladder  it  amiiU  ul  Ibtck-         ,      ,      ,  ,,  ,.,    ,.  .,  ,        <■   Droatatic 

■Bed,  the  onten  m»  dllUed.    There  k  ume  mal-  CalCUlUS)  tbUS  dUatiOg   the   neCK   Of   ^,q1u^ 

uiftt  thui  th«  otiier,  tak  tnm  It*  »pu  [lojeotni  ■  ^s  bladder  and  causing  more  or 
^SSi.'iXSjTpUSSSSf'SSi'.'SJSiST^j!  leBS  incontinence.     It  often  hap- 
S's^'(^TS:i;i£3:i."5f™«?'''°"'"™  P^'^^'  towever,  that  the  urine  can 
be  retained,  though  not  for  any  long 
period,  although  a  calculus  is  projecting  out  of  the  bladder.    In  the  female, 
also,  I  have  known  a  stone  grow  out  of  the  bladder  into  the  urethra,  and 
produce  incontinence  of  urine.    Bemoval  of  calculi  from  the  prostatic  urethra 
by  means  of  forceps,  is  spoken  of,  and  in  the  case  of  the  small  prostatic  con- 
cretions it  seems  physically  possible,  and  the  attempt  may  be  justifiable ;  but 
in  all  cases  in  which  the  stone  is  known  or  believed  to  have  a  vesical  origin 
it  should,  if  possible,  be  pushed  back  into  the  bladder  with  a  hthotrite,  and 
crushed.    If  this  is  not  possible,  median  lithotomy  is  indicated. 

Stone  in  the  urethra  is  a  common  cause  of  retention  in  boys.  It  is  in  all  ?^^ 
ordinary  cases  carried  down  from  the  bladder,  though  it  is  said  that  stone  has  ureihn. 
formed  in  a  pouch  or  diverticulum  behind  a  stricture.  The  impaction  of  a 
calculus  does  not  necessarily  cause  retention ;  in  fact,  a  smooth  and  small 
calculus  may  produce  very  few  symptoms,  its  impaction  being  due  merely  to 
its  being  turned  with  its  longest  diameter  across  the  urethra,  and  when  it 
happens  to  torn  the  other  way  it  will  come  out.  But  huge  and  sharp  stones 
or  fragments  of  stone  give  rise  to  much  suffering,  and  unless  removed  early 
much  mischief  will  follow  firom  abscess,  extravasation  of  urine,  urinary 
fistula,  &c.  In  some  cases  the  obstacle  to  the  passage  of  the  stone  depends 
on  spasm  of  the  urethra,  and  relaxation  of  this  spasm  by  opium  and  the 
warm  bath  will  prove  successful.     The  patient  should  be  directed  to  hold 
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his  urethra  in  front  of  the  stone  as  long  as  possible  while  passing  his  water, 
in  order  to  increase  the  force  of  the  jet.  If  the  stone  be  lodged  far  finwards 
patient  and  gentle  attempts  at  extraction  with  the  forceps  will  often  succeed, 
especially  if  the  stone  can  be  manipulated  so  as  to  turn  its  long  axis  along  the 
urethra.  11  such  attempts  are  unsuccessful,  and  the  stone  is  near  the  scro- 
tum, it  may  be  better  to  push  it  into  the  p^dnaeum  and  cut  down  on  it 
there,  though  I  must  say  that  I  have  not  seen  the  harm  which  some  suigeons 
describe  as  resulting  fix>m  cutting  into  the  urethra  in  the  penis.  If  a  caUieter 
is  passed  into  the  bladder,  tied  in  and  left  open,  the  wound  is  pretty  sure  to 
heal.  Stones  impacted  far  back  will  not,  probably,  be  extracted  by  the 
forceps.  A  free  incision  should  be  made  on  them,  keeping  the  left  thumb  or 
forefinger  pressed  on  the  urethra  behind,  to  prevent  them  from  slipping  into 
the  bladder. 
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CHAPTER  XXXIX. 

DISEASES   OF   THE   MALE   ORGANS   OF   GENEKATIOX. 

AFFECTIONS   OF  THE   TESTICLE   AND   ITS   APPENDAGES. 

The  congenital  malformations  of  the  testicle  with  which  we  are  concerned  in  Congenital 
practice  relate  chiefly  to  irregularities  in  the  descent  of  the  gland,     The  cases  raalforma- 
reported  of  multiple  testicles  seem  to  be  apocryphal :  cysts  in  contact  with 
the  testicle  having  been  mistaken  for  additional  testicles. 

There  are  cases  in  which  the  testicles  are  imperfectly  developed  or  even 
entirely  absent,  tliough  the  patient  retains  sexual  feeling  and  power.  Such 
persons,  however,  are  probably  sterile.  Their  possession  of  sexual  power  is 
accounted  for  by  the  fact  that  the  vesiculse  seminales  are  present,  being 
developed  along  with  the  vas  deferens  and  epididymis  from  a  different  part  of 
the  embryo. 

More  common,  however,  and  in  a  surgical  point  of  view  more  important,   Reuiued 
is  the  retention  of  the  testicle  either  in  the  abdomen  or  in  the  inguinal  ring.  ***'^"' 
Such  retained  testicles  do  not,  in  the  opinion  of  most  pathologists  of  the 
present  day,  secrete  seminal  fluid,  i.e.  fluid  containing  spermatozoa,  so  that  the 
patient  is  sterile,  if  both  testes  be  retained,  though  there  is  no  reason  why  he 
should  be  in  any  respect  deficient  in  sexual  power.* 

When  a  testicle  has  only  descended  into  the  inguinal  ring,  or  when  it  ^^'^ith 
descends  very  late  into  the  scrotum,*  a  portion  of  bowel  very  often  adheres  ^•™*** 
to  it,  and  may  easily  become  strangulated,  especially,  as  in  these  cases,  the 
internal  ring  is  often  very  deep  and  narrow.  And  in  other  cases,  though  the 
testicle  does  not  descend,  the  gut  may  come  down  into  the  scrotum,  and,  of 
course,  may  be  strangulated  there  (see  Fig.  809,  p.  654).  In  all  cases  of  hernia 
with  retained  testis,  the  first  care  of  the  surgeon  is  to  replace  the  hernia  if 
possible.  If  the  testicle  adheres  to  the  hernia  and  the  latter  is  reducible,  so 
that  the  replacement  of  the  bowel  involves  the  reduction  of  the  testis  also  into 
the  abdomen,  or  into  the  groin,  this  is  a  matter  of  but  little  importance,  pro- 
vided a  truss  can  be  worn  and  the  risks  of  hernia  obviated.  Even  if  the 
pressure  of  the  truss  were  to  cause  atrophy  of  the  testis,  this  is  not  an  objec- 
tion to  the  practice,  since  the  testicle  is  probably  useless  from  the  beginning. 
Bat  very  often  the  hernia  will  be  found  irreducible,  or  the  truss  cannot  be 
borne.  In  such  cases  a  bag  truss  must  be  fitted.  11  an  operation  becomes 
necessary  the  surgeon  will  probably  embrace  the  opportunity  to  remove  the 
testicle,  which  is  useless  and  in  the  way. 

Such  retained  testicles  have  not  unfirequently  been  known  to  be  the  seat 
of  cancer,*  and  in  other  cases  of  hydrocele.  Gonorrhoeal  orchitis  is  peculiarly 
painful  when  the  testicle  is  retained  in  the  canal. 

There  are  also  instances  in  which  the  testicle,  instead  of  descending  into 

*  There  is,  however,  much  difference  of  opinion  on  thiii  subject.     The  evidence  on  both 
sides  IB  fully  stated  in  Mr.  Jacobson's  article,  *  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  465. 

*  Sir  A.  Cooper  relates  that  he  has  seen  the  testicle  descend  as  late  as  seventeen  years  of 
age,  and  Dr.  Humphry  speaks  of  a  ease  as  late  as  forty. 

*  Dr.  G.  Johnson, '  Med.-Chir.  Trans.'  vol.  xliL  Mr.  Hodgson,  '  St.  George's  Hofpttal 
Bcportj,'  vol,  ii. 
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the  scrotum,  has  passed  into  the  perinseum,  or  even  through  the  saphenoas 
opening  into  the  groin.  The  knowledge  of  these  rare  anomalies  will  be  useful 
to  the  surgeon  in  examining  cases  of  supposed  hernia  or  perinseal  abscess. 
They  have  been  operated  on  with  success.  See  Annandale  in  '  Brit.  Med. 
Joum.'  Jan.  1879. 

In  other  cases  the  testicle  is  inverted  in  its  descent,  so  that  the  cord  lies 
in  front  of  it,  and  the  tunica  vaginalis  behind.  This  fieu;t  has  its  importance, 
as  we  shall  see,  in  the  practical  surgery  of  hydrocele. 

The  persistence  of  the  funicular  canal  is  a  fact  of  as  much  importance  in 
hydrocele  as  in  hernia. 

The  malformations  of  the  penis  derive  their  practical  importance  from  the 
condition  of  the  urethra  and  bladder,  and  have  been  spoken  of  on  pp.  787, 
800. 

The  diseases  of  the  male  organs  may  be  divided  mto  those  of  the  testicles, 
scrotimi,  and  penis.  The  vesiculse  seminales  might  perhaps  be  added,  but 
their  affections  are  not  well  understood,  and  the  diseases  of  the  prostate  are 
treated  along  with  those  of  the  urinary  organs,  with  which  they  have  a  nearer 
connection  than  with  those  of  the  generative  system. 

The  diseases  of  the  testicles  will  be  first  considered — of  these  perhaps  the 
commonest  is  hydrocele y  a  collection  of  fluid  in  the  tunica  vaginalis,  the  result 
of  over- secretion  or  passive  dropsy. 

No  symptoms  attend  the  formation  of  a  hydrocele,  so  that  any  swellin^^in 
the  testicle  which  forms  painlessly  and  gives  no  inconvenience  except  that 
occasioned  by  its  weight  is  suspected  to  be  a  hydrocele  till  proved  otherwise. 

The  forms  of  hydrocele  are  various,  corresponding  to  the  condition  of  the 
tunica  vaginalis  and  its  funicular  process. 

In  the  ordinary  condition  the  tunica  vaginalis  is  entirely  separated  from 
the  peritoneal  cavity  by  the  whole  extent  of  the  scrotum  and  inguinal  canal. 
It  only  covers  the  front  and  sides  of  the  testis,  extending  somewhat  under 
the  epididymis  and  around  its  head,  but  is  reflected  forwards  from  the  sides 
of  that  body  so  as  to  leave  its  posterior  part  free.  Consequently,  when  this 
cavity  is  distended  with  fluid,  which  constitutes  the  common  hydrocele,  the 
swelling  lies  in  front  of  the  testicle  and  above  it  (Fig.  818,  p.  655),  Tlie 
testicle  may  be  sometimes  felt  at  the  back  of  the  tumour ;  the  scrotal  cord  is 
perfectly  free.  The  collection  of  fluid  is  often  too  tightly  bound  down  to 
permit  of  the  feeling  of  fluctuation  ;  it  is  commonly  transparent,  though  often 
not  so,  in  consequence  of  the  thickness  of  the  sac.  It  is  pyriform,  and  if  the 
patient  is  intelligent  he  will  have  noticed  that  it  has  begun  from  the  bottom 
of  the  scrotum  and  extended  upwards.  When  punctured  a  greenish  or 
yellowish  senun  is  drawn  off,  which  is  rich  in  albumen,  so  that  it  coagulates 
on  the  application  of  heat  or  nitric  acid  like  the  serum  of  the  blood.  Tlie 
causes  of  hydrocele  are  not  well  understood.  It  is  a  common  complication  of 
chronic  inflammation  of  the  testicle  (hydrosarcocele),  and  a  certain  amount  of 
hydrocele  also  usually  accompanies  acute  orchitis.  Its  inflammatory  origin  L^ 
testified  also  by  the  fact  that  it  is  not  infrequently  referred  to  an  injury.  Yet 
in  most  cases  of  pure  hydrocele  nothing  of  the  kind  can  be  traced.  It  is 
spoken  of  vaguely  as  a  *  local  diopsy,*  but  certainly  has  no  connection  or 
affinity  with  general  dropsy. 

The  diagnosis  of  this  form  of  hydrocele  from  hernia  is  usually  easy — in  (acX 
obvious — for,  as  the  cord  is  free  between  the  tumour  and  the  external  inguinal 
ring,  no  confusion  between  hernia  and  hydrocele,  or  any  other  unoomplicattd 
tumour  of  the  testis  or  its  coverings,  is  possible.    But  hydrocele,  or  any  other 
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scrotal  tumour,  may  be  combined  with  hernia,  as  shown  in  the  diagram  above 
referred  to  (Fig.  813) ;  and  then  in  the  part  caused  by  the  hydrocele  trans- 
parency will  be  found  without  impulse  or  reduoibility,  and  in  the  hernia 
opacity  with  impulse  and  probably  with  reducibiUty.  If  the  hernia  is 
strangulated,  the  characteristic  symptoms  of  that  condition  will  demand  the 
reduction  of  the  bowel  either  by  taxis  or  operation,  and  after  this  has  been 
accomplished  the  nature  of  the  tumour  will  become  plain.  But  old  hydro- 
'celes  with  a  thick  non-transparent  sac  are  not  easily  distinguished  from  solid 
tumours  of  the  testicle ;  on  the  contrary,  are  sometimes  almost  indistin- 
guishable from  them.  I  once  assisted  a  surgeon  of  great  experience  in  an 
operation  on  a  case,  which  I  had  not  seen  before,  where  he  proposed  to  re- 
move the  testicle  on  account  of  supposed  malignant  disease,  which  on  in- 
cision turned  out  to  be  a  simple  hydrocele  ;  and  I  was  once  consulted  in  a 
similar  case,  where,  remembering  this,  I  avoided  the  same  error  only  by  a 
puncture  with  a  trocar  after  the  patient  had  been  prepared  for  the  operation. 
So  also  with  hsematocele,  as  to  which  the  reader  is  referred  to  the  section 
on  that  disease. 

The  treatment  of  simple  hydrocele  may  be  palliative  or  radical.     The 
latter  cannot  be  devoid  of  pain,  and  involves  some,  though  a  very  trifling 
risk.     Consequently,  many  persons  prefer  to  go  on  with  the  palliative  treat- 
ment, or,  in  plainer  terms,  to  have  the 
'^l^^i^.^^V  hydrocele  tapped  from  time  to  time 

instead  of  attempting  its  cure.  Tap-  Ti^iping. 
ping  a  hydrocele  is  a  very  simple 
proceeding,  though  it  is  sometimes 
mismanaged.  The  back  part  of  the 
scrotum  is  to  be  drawn  backwards  so  as 
to  make  its  front  surface  tense.  A  part 
of  the  skin  is  to  be  chosen  free  from 
large  veins,  and  the  trocar  is  to  be 
plunged  in  boldly,  inclining  upwards, 
in  order  to  avoid  the  testicle.  This 
gives,  it  may  be  said,  no  pain,  and 
after  the  swelling  has  been  emptied 
the  canula  is  withdrawn  and  a  bit  of 
strapping  appUed.  When  the  fluid  has 
re-collected  to  such  an  extent  as  to 

710.  m  Tapping  a  hydrocele.  Aft^rLteton.  The  cause  pain  and  dragging  on  the  loins, 
probable  position  of  the  testis  is  indicated  by  a  tliis  little  opcratioD  may  be  repeated, 

or  the  radical  cure  may  be  undertaken. 
TMien  the  fluid  has  all  been  vrithdrawn,  the  condition  of  the  testis  must  be 
carefully  examined,  for  before  the  emptying  of  the  sac  it  is  difficult  if  not  im- 
possible to  be  sure  that  the  gland  itself  is  healthy,  and  if  it  be  not  so  it  will 
be  vain  to  try  and  cure  the  disease  by  any  measures  directed  solely  to  the 
tunica  vaginalis. 

In  this,  the  common,  method  of  tapping  a  hydrocele  the  testicle  is  sup-  Cases  in 
posed  to  be  behind,  as  it  is  in  ninety-nine  cases  out  of  a  hundred.     But  there  J^^^Jie  y^ 
are  rare  instances  in  which  the  position  is  reversed ;  and  the  gland  lies  in  in  front 
front  of  the  fluid.    I  once  saw  such  a  case  in  which  a  trocar  had  been 
twice  thrust  into  the  testicle  in  attempts  to  empty  the  hydrocele.    This  re- 
versal of  the  position  depends  on  one  of  two  causes  :  (1)  The  hydrocele  may 
have  been  tapped,  and  in  this  operation  the  front  surfeu^  of  the  testicle  may 
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have  been  punctured.  In  consequence  of  this  the  testicle  contracts  an 
adhesion  to  the  front  of  the  hjdrocelic  cavity,  and  when  the  fluid  re-collects 
the  testicle  lies  at  the  front  of  the  tumour  and  the  fluid  laps  round  each  sid^ 
of  it,  so  as  to  appear  behind  it,  though  this  is  hardly  the  case  in  strictness  of 
speech ;  or  (2)  the  hydrocele  may  really  lie  entirely  behind  the  testicle  as  a 
consequence  of  congenital  peculiarity,  for  it  seems  that  sometimes  the  testis 
gets  twisted  as  it  were  in  its  descent  into  the  scrotum,  so  that  the  epididyniii: 
and  cord  are  in  front  of  the  gland  and  the  tunica  vaginalis  behind  it ;  and  if 
in  a  case  like  this  hydrocele  should  occur  it  must,  of  course,  be  altogether 
behind  the  testicle.  Such  a  position  could  not  be  detected  if  the  tunica 
vaginalis  were  thick  and  opaque ;  but  in  ordinary  cases  careful  exploration 
by  transmitted  light  will  distinguish  the  position  of  the  testicle,  or  the  elas- 
ticity of  the  part  wUl  convince  the  surgeon  where  fluid  is  to  be  found ;  or 
palpation  may  elicit  sensations  in  the  patient  which  will  enable  him  to 
point  out  the  situation  of  the  gland.  Fortunately,  if  in  an  obscure  case  the 
testicle  is  punctured,  no  serious  mischief  usually  follows ;  the  error,  however, 
is  a  discreditable  one  when,  as  commonly  happens,  it  is  the  result  of  pure 
negligence. 

The  radical  cure  of  hydrocele  used  to  be  effected  by  laying  the  sac  freely 
open,  and  this  is  sometimes  still  necessary  in  cases  of  obstinate  recurrence. 
I  have  had  occasion  to  perform  the  operation  and  to  see  it  performed  by  others. 
It  used  to  be  prescribed  to  stuff  the  wound  with  lint  in  order  to  excite  sup- 
puration, but  this  is  painful  and  superfluous.  It  is  only  necessary  to  ktrj) 
the  wound  open  by  gently  separating  its  lips  from  time  to  time  and  the  cauty 
will  fill  up. 

Commonly,  however,  the  injection  of  the  sac  suffices.  Tlie  old  plan  was 
after  withdrawing  the  fluid  to  fill  the  sac  with  port-wine  and  water  in  equal 
parts  (the  French  use  alcohol  and  water  in  various  proportions )  and  keep  it 
in  the  sac  till  the  patient  felt  a  good  deal  of  pain  and  began  to  feel  sick  and 
faint.  Then  the  canula  was  opened  and  as  much  of  the  fluid  as  would  run 
out  was  allowed  to  escape.  The  modem  plan  (introduced  by  the  late  Sir  K. 
Martin)  is  less  troublesome  to  the  patient,  and  is  usually  effective,  though,  I 
think,  less  certain  to  cure  the  disease  than  the  port-wine  injection.  Two 
drachms  of  an  equal  mixture  of  Tinct.  lodi  and  water  are  passed  into  tlie 
emptied  sac  and  left  there.  The  effect  of  the  injection  of  a  hydrocele  is  always 
a  smart  attack  of  inflammation,  the  sac  usually  filling  to  the  same  size  as 
before,  and  with  a  good  deal  of  redness  of  the  skin  and  pain.  Bui  as  tliis 
subsides  the  part  resumes  and  retains  its  natural  size,  at  least  if  the  opera- 
tion is  successful.  As  the  injection  of  iodine  is  painful  and  not  absolut^dy 
certain  ^o  cure  the  disease,  other  methods  have  been  employed.  The  one 
wliich  seems  to  me  most  promising  is  that  introduced  by  Dr.  Levis  of  Phila- 
delphia. *  The  deliquesced  crystals  of  the  acid  are  used,  i.e.  the  pore  acid  w  itii 
about  5-10  per  cent,  of  water  or  glycerine,  and  from  half  a  drachm  to  a 
drachm  (according  to  the  size  of  the  sac)  of  this  is  passed  into  the  emptied 
sac,  by  means  of  a  graduated  syringe  with  a  nozzle  long  enough  to  project 
through  the  canula  into  the  sac.  Very  little  pain  or  reaction  is  produced  at 
first,  but  after  about  twenty-four  hours  the  usual  inflammation  follows, 
though  in  the  cases  I  have  operated  on  (less  than  ten  in  number  as  yet  I  not 
to  the  usual  extent.  It  also  seems  to  subside  more  rapidly.  Dr.  Levis  says 
that  he  has  used  this  injection  in  private  and  hospital  practice  for  nine  years, 

^  The  Treatment  of  Hydrocele,  and  Serous  Cysts  in  general  by  the  Ii^joetion  oi  Ckr<*u}»^ 
Acid. — *  Tiansactions  of  the  Med.  Soc.  of  the  State  of  PennsylTmnia,'  1881. 


HYDROCELE.  863 

and  met  with  no  case  of  carbolic  poisoning,  nor  any  in  which  it  has  failed  to 
effect  a  radical  cure.     In  three  of  these  the  iodine  injection  had  failed. 

After  the  cure  of  hydrocele  the  tunica  vaginalis  is  sometimes  obhterated 
by  adhesions  ;  but  this  is  not  necessary  for  cure,  and  is  believed  not  to  be 
the  usual  result ;  though  precise  information  on  this  head  can  hardly  be  ob- 
tained, since  such  operations  never  prove  fatal  and  have  been  forgotten  before 
the  patient's  death  even  if  his  body  is  examined.  Should  the  hydrocele 
recur  after  the  iodine  or  other  injection,  as  it  sometimes  does,  the  best  plan  is 
to  inject  it  with  port-wine  or  with  sulphate  of  zinc  lotion  (gr.  iv.  to  Ji.)  used 
in  the  same  way  as  the  port- wine  injection,  and  if  it  still  recurs  to  lay  it  open ; 
but  in  these  cases  very  careful  examination  of  the  testicle  should  be  made,  to 
ascertain  whether  it  really  is  a  case  of  simple  hydrocele. 

Setons  are  also  used  in  the  cure  of  hydrocele,  but  the  silk  seton  seems  to  Setons. 
me  a  more  severe  measure  than  incision,  and  the  silver  seton  is  very  uncer- 
tain in  its  action.  I  have  seen  it  in  some  cases  produce  too  httle  inflamma- 
tion to  cure  the  disease,  and  in  others  such  violent  symptoms  as  are  out  of 
proportion  to  the  gravity  of  the  disease,  ending  in  fact  in  one  unlucky  case 
in  death. 

The  other  forms  of  hydrocele  depend  on  the  condition  of  the  tunica 
vaginalis  and  its  funicular  process  in  respect  of  their  obliteration. 

When  the  whole  funicular  process  remains  open  and  the  communication  Coa^enltal 
is  not  large  enough  to  admit  a  piece  of  bowel,  the  serous  secretion  of  the  **y<*"^«l«« 
peritoneum  may  distend  the  scrotal  pouch  and  form  a  congenital  hydrocele,^ 
{ Fig.  808,  p.  654).  Congenital  is  distinguished  from  common  hydrocele  by  its 
shape  and  extent,  and  by  the  fact  that  the  fluid  can  be  returned,  though 
often  only  slowly  and  with  much  difiiculty,  into  the  belly,  and  from  hernia 
by  its  transparency  *  (which,  I  beheve,  is  almost,  if  not  quite  always  present), 
and  by  the  different  sensation  which  the  surgeon  feels  in  reducing  it. 

The  treatment  of  congenital  hydrocele  consists  in  evacuating  the  fluid 
with  a  fine  trocar  and  endeavouring  to  procure  the  obliteration  of  the  patent 
canal  by  making  continuous  pressure  on  it  near  the  external  inguinal  ring 
by  means  of  a  truss,  which  should  be  worn  night  and  day  if  possible  ;  and  as 
fast  as  the  fluid  re-accumulates  the  puncture  should  be  repeated.  Most  cases, 
I  believe,  ultimately  recover.  If  not,  the  communication  will  probably  en- 
large and  hernia  will  ensue.  In  France  it  seems  common  to  treat  congenital 
hydrocele  by  injection  with  alcohol,  pressure  being  maintained  on  the  ring 
wliile  the  sac  is  being  injected  ;  and  Mr.  Curling  speaks  favourably  of  iodine 
injection,  while  Mr.  Jacobson  proposes  to  lay  open  the  sac  (under  antiseptics) 
and  allow  it  to  granulate  up,  or  even  to  remove  it,  as  in  the  radical  cure  of 
hernia  recommended  by  Mr.  M.  Banks  (p.  648),  but  the  gravity  of  the  disease 
seems  hardly  sufficient  in  most  cases  to  warrant  measures  which  cannot  be 
free  from  considerable  risk. 

'  It  must  he  recollected  that  this  is  not  a  nece>«ary  consequence  of  the  perHistenoe  of 
the  communication  if  it  be  very  Nmall,  as  shown  hy  the  case  of  Sir  A.  Cooper,  quoted  on 
p.  663. 

*  It  must  \)o  remembered  that  a  hernia  cannot  under  ordinary  circumstances  })e  trans- 
(larent,  since  l)Oth  the  viscera  and  the  omentum,  which  form  its  contents,  are  themselves 
jterfectly  opaque.  In  very  rare  cases  the  hernial  sac  is  dropsical  or  distended  with  clear 
•*nim — *  hydrocele  of  the  hernial  sac/  This  usually  occurs  after  the  obliteration  of  the 
neck  of  the  sac  by  the  pressure  of  the  truss,  or  its  partial  obstruction  by  adherent  omentum. 
The  difficulty  of  diagnosis  is  great,  as  may  be  seen  by  rt>fArenco  to  Mr.  Curling's  chapter  on 
this  subject  in  his  treatise  on  '  Disejunes  of  the  Testis.'  The  feeling  of  impulse  at  the  neck 
of  the  sac,  the  history  of  the  case,  and  the  diiferent  relations  of  the  testis  to  the  tumour 
from  those  which  are  met  with  in  hydrocele,  are  the  points  to  be  chiefly  attended  to. 
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Infantile  hydrocele  is  very  common.  The  tunica  vaginalis  and  it> 
funicular  prolongation  are  distended  with  clear  serum,  but  the  scrotal  portion 
of  the  funicular  process  is  separated  from  the  peritoneal  cavity  by  a  septum 
at  the  external  ring  (Fig.  811,  p.  655),  so  that  the  fluid  will  not  pass  into  the 
peritoneal  cavity  whatever  force  be  used  and  however  the  canal  may  btf 
straightened  out ;  but  very  careful  examination  in  this  respect  is  necessary 
before  the  hydrocele  can  be  confidently  said  not  to  communicate  with  the 
peritoneum,  so  easy  is  it  to  close  a  small  communication  by  any  folding  over 
of  the  parts  ;  and  then  what  is  really  a  congenital  may  easily  be  mistaktu 
for  an  infantile  hydrocele.  Infantile  hydrocele  generally  disappears  spriii- 
taneously  or  after  the  application  of  a  stimulating  lotion  of  arnica  or  hydro- 
chlorate  of  ammonia  or  tincture  of  iodine  to  the  skin ;  or  it  may  l>e 
punctured  subcutaneously  or  otherwise.  There  is  no  objection  to  injectini; 
such  a  hydrocele,  but  it  is  rarely  necessary. 

Hydrocele  of  the  cord  proceeds  from  the  effusion  of  serum  into  an 
unobhterated  portion  of  the  funicular  process  (Fig.  814,  p.  655),  or  perhaps 
from  the  growth  of  an  independent  cyst  in  the  cellular  tissue  of  the  corii. 
It  is  commonly  met  with  in  children  or  boys  about  puberty,  and  causes  a 
small  round  tense  swelling  in  the  course  of  the  cord,  separate  from  tLe 
testicle,  and  therefore  easy  to  distinguish  from  common  hydrocele  or  any 
tumour  of  the  testis,  and  if  also  distinctly  separable  from  the  external  iii- 
guinal  ring,  equally  easy  to  distinguish  from  hernia,  and  therefore  mmii<- 
takable.  But  as  the  cyst  may  extend  up  to,  or  beyond  the  ring,  there  is 
in  such  a  case  a  very  great  resemblance  to  hernia  ;  so  that  I  have  seen  a  caso 
of  the  kind  treated  for  hernia  at  one  of  our  truss  societies.  Careful  examina- 
tion, however,  will  show  that  the  supposed  hernia  cannot  be  made  to  return 
into  the  belly,  though  there  is  no  strangulation  ;  that  the  impulse  it  receives 
is  much  less  than  a  hernia  would  have  ;  and  that  it  forms  a  small  rounded 
swelling  instead  of  a  long  tubular  one  ;  and  if  the  child  be  taken  into  a  dark 
room,  and  the  candle  be  dexterously  arranged,  transparency  can  usually  be 
detected  in  spite  of  the  smallness  of  the  cyst  and  fatness  of  the  part.  There 
is  then  no  further  doubt.  But  if,  with  a  cyst  situated  so  high  up  there  should 
be  any  symptoms  of  strangulation,  it  would  be  right  to  cut  down  on  the 
tumour  and  open  it ;  and  in  fact,  whenever  there  is  any  considerable  doubt, 
the  same  course  may  be  justifiable,  rather  than  expose  the  child  to  the 
annoyance  of  wearing  a  truss  unnecessarily. 

These  cysts  are  easily  curable  by  injection  with  a  small  quantity  of  tinc- 
ture of  iodine,  say  3j.  of  a  mixture  of  equal  parts  of  the  tincture  and  water^ 
or  5ss.  of  the  pure  tincture.  I  have  also  cured  thela  by  a  silver  seton,  but 
with  more  uiilammation  and  distress,  and  more  readily  and  surely  by  cuttini: 
the  cyst  open  and  leaving  it  to  fill  up. 

Besides  these  encysted  hydroceles  of  the  cord,  which  are  common  enouirh, 
diffused  hydrocele  of  the  cord  is  spoken  of,  forming  a  long,  sausage-sbaix^l 
tumour  aromid  the  whole  cord ;  but  if  it  occurs  it  is  exceedingly  rare.  Pr. 
Humphry  says  that  no  such  case  is  known  to  have  presented  itself  in  modem 
times,  and  refers  to  the  works  of  Pott  and  Scarpa  for  all  that  is  kiio^n 
about  it.  Their  accounts  will  be  found  in  a  condensed  form  in  Mr.  Curling'^ 
work. 

Encysted  hydrocele  of  the  testicle  consists  in  the  formation  of  a  cyst  in 
contact  with  the  testicle  itself  and  not  with  the  cord.  The  usual  position  of 
these  cysts  is  in  the  head  of  the  epididymis,  and  they  generally  contain 
spermatic  fluid.     But  they  are  found  in  other  situations,  as  between  the  tunica 
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vaginalis  and  albuginea  ;  and  they  may  contain,  not  the  milky  fluid  which 
results  from  the  admixture  of  semen,  and  which  presents  spermatozoa  under 
the  microscope,  but  the  same  nearly  watery  secretion  as  is  contained  in  the 
cysts  of  the  cord.  Their  diagnosis  from  common  hydrocele  is  formed  either 
from  their  position,  for  they  do  not  envelope  the  testicle  like  common  hydro- 
cele, but  he  above,  behind,  or  at  the  side  of  it  like  a  double  testis;  or  from  the 
milky  or  watery  nature  of  their  contents,  which  contrasts  forcibly  with  the 
albuminous  serum  of  ordinary  hydrocele.  The  way  in  which  semen  gets  into 
these  cysts  is  not,  perhaps,  fully  understood ;  but  there  is  no  question  that  in 
many  cases  a  distinct  communication  has  been  seen  between  the  cyst  and  the 
tubes  of  the  epididymis ;  and  if  we  allow  that  in  the  cases  where  no  opening 
has  been  found  there  was  really  no  opening,  still  it  might  have  been  present 
at  one  time,  and  then  have  become  obliterated.  In  the  watery  cysts,  how- 
ever, no  such  communication  can  at  any  time  have  existed.  It  seems  on  the 
whole  most  probable  that  these  cysts  originate  in  different  ways,  either  as 
outgrowths  (or  buds  as  it  were)  from  the  tubes  of  the  epididymis,  the  opening 
of  which  may  or  may  not  become  obliterated,  or  as  independent  formations  in 
the  cellular  tissue  of  the  cord,  which  afterwards  may  or  may  not  form  a  com- 
munication with  its  seminiferous  tubes.  It  has  also  been  suggested,  but  on 
pure  hypothesis,  that  they  may  be  overdeveloped  remains  of  the  Wolffian 
body  which  have  not  become  comiected  with  the  testicle.  A  much  more 
probable  hypothesis  is  that  put  forward  in  a  very  interesting  paper  by  Mr.  S. 
Osbom  in  the  St.  Thomas's  Hospital  Keports  for  the  year  1875.  He  traces 
tlie  development  of  these  cysts  to  the  '  hydatid  of  Morgagni,'  a  small  cystic 
body  which  is  always  found  between  the  testis  and  the  globus  major,  and  is 
the  remnant  of  the  MUllerian  duct.  The  paper  and  the  preparations 
depicted  in  it  are  well  worth  studying.^ 

The  treatment  is  the  same  as  that  of  common  hydrocele;  but  as  the 
tumour  is  usually  smaller  and  fills  more  slowly  than  in  hydrocele  of  the 
tunica  vaginalis,  there  is  less  motive  for  undertaking  the  radical  cure. 

The  cavity  of  a  hydrocele  sometimes  contains  a  loose  body.  This,  as  Loose 
Mr.  Osbom  points  out,  may  be  formed  by  the  hydatid  of  Morgagni  becoming  ^*"  *.° 
degenerated  into  a  soUd  tumour,  much  as  an  enlarged  bursa  does,  and  then  vaginalis, 
dropping  off  its  peduncle ;  and  Dr.  Humphry  has  pointed  out  a  similar 
process  for  the  development  of  these  movable  bodies,  and  has  given  an 
interesting  example  of  the  recognition  and  removal  of  one  of  them  during 
life  by  incision.*  In  a  case  by  Sir  B.  Brodie  a  patient  who  had  one  of  these 
loose  bodies  used  to  complain  of  intolerable  pain  after  the  operation  for 
tapping ;  and  they  often  set  up  a  certain  amount  of  irritation,  and  no  doubt 
either  produce  or  keep  up  the  effusion  of  fluid  into  the  tunica  vaginalis. 
They  should,  therefore,  always  be  removed  when  they  can  be  recognised.  I 
have  no  doubt  that  they  may  arise  from  various  causes,  just  as  loose  carti- 
lages do ;  and  their  structure  bears  much  analogy  to  that  of  the  loose  bodies 
in  the  joints.  In  Dr.  Humphry's  case  the  loose  body,  which  was  the  size 
of  a  bean,  was  composed  of  *  compact  fibrous  layers  encircling  an  earthy 
nucleus.' 

Common  hosmatocele  is  a  collection  of  blood  in  the  cavity  of  the  tunica  Hcmato- 
vaginalis.    It  usually  follows  on  some  sprain  or  injury  whereby  a  vessel  is  ^^ 
ruptured  on  the  internal  surface  of  the  membrane,  and  this  is  often  the  case 
when  hydrocele  is  already  present.     The  same  thing  happens  sometimes  in 

I  See  also  Mr.  Jacobson's  Knaay,  p.  496.  *  *  Syst.  of  Surg.*  3rd  ed.  vol.  iii.  p.  514. 
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hydrocele  of  the  cord  and  in  encysted  hydrocele,  which  by  some  blow  or 
injury  becomes  filled  with  blood,  or  converted  into  haematocele.  In  the  cord, 
however,  this  is  so  uncommon  that  I  think  it  not  worth  while  to  spend  more 
space  upon  it.  In  the  tunica  vaginahs  it  appears  common  enough.  Hiema- 
tocele  may  be  produced  by  a  blow  or  a  strain  in  the  previously  sound 
condition  of  the  organ,  giving  rise  to  haemorrhage  into  the  cavity  of  the 
tunica  vaginalis,  or  by  similar  injuries,  or  the  pimcture  of  the  trocar,  in 
cases  of  hydrocele,  and  perhaps  by  spontaneous  rupture  of  or  exhalation 
from,  some  vessel  in  the  lining  of  the  sac. 

The  tumour  has  generally  a  somewhat  more  rounded  shape  than  a  hydro- 
cele, is  heavier,  less  homogeneous,  part  of  it  being  knobby  and  semi-solid,  is 
perfectly  devoid  of  transparency,  and  often  accompanied  by  a  dark  colour  of 
the  scrotum,  due  to  blood  sugillating  into  the  subcutaneous  tissue. 

The  diagnosis  is  anything  but  easy.  It  is  hardly  too  much  to  say  (at  least 
I  may  say  it  for  myself)  that  the  surgeon  can  never  be  sure  of  the  diagnosis 
of  a  hematocele  till  he  has  punctured  it.  It  may  be  a  solid  tumour  of  the 
testis  (perhaps  inflammatory,  but  more  probably  maUgnant),  or  a  hydrocele 
with  a  thick  sac.  The  diagnostic  signs  are  as  follows  : — Chronic  orchitis  is 
generally  accompanied  by  a  more  definite  history  of  its  causation  than 
haematocele,  i.e.  it  follows  directly  on  acute  orchitis  or  as  the  result  of  a 
blow,  the  tumour  having  been  always  sohd,  and  increasing  gradually ;  or 
after  syphilis,  with  some  other  distinct  syphilitic  symptoms.  Cancer  of  tlie 
testicle  advances  more  rapidly,  has  a  greater  tendency  to  spread  up  the  conl, 
and  is  accompanied  with  more  pain.  [I  do  not  speak  of  advanced  cases  of 
cancer  complicated  with  enlarged  lumbar  glands,  where  there  is  no  difficuhy 
in  diagnosis.]  Hydrocele  is  wanting  usually  in  the  history  of  injur}'  and  of 
sudden  increase  to  a  certain  size,  at  which  when  a  haematocele  has  attained 
it  usually  stops.  But  the  reader  will  see  at  once  that  all  these  signs  are 
dubious ;  and  an  experience  of  the  complexities  of  practice  and  the  uncertain- 
ties of  patients'  histories  will  enable  him  easily  to  judge  how  dubious  they 
are.  It  is,  however,  more  especially  the  early  stage  of  cancer  which  bears 
the  strongest  resemblance  to  haematocele. 

Notwithstanding,  however,  the  difficulty  experienced  in  diagnosing  hie- 
matocele,  there  are  many  cases  in  which  the  symptoms  and  history  point 
strongly  to  the  correct  conclusion ;  and  in  any  case  where  there  is  a  nal 
necessity  for  operative  interference  a  preliminary  incision  will  settle  the 
matter,  and  can  do  no  harm. 

Sometimes  htematocele,  if  neglected,  grows  to  an  enormous  size,  producing 
atrophy  of  the  testis ;  at  other  times  the  blood  degenerates  into  a  turbid, 
grumous  mass,  very  like  the  contents  of  the  small  intestine.* 

In  very  old  cases  of  hapma tocele  probably  the  safest  and  best  course  is 
to  remove  the  whole  tumour  with  the  testicle  ;  but  as  a  general  rule  it  will 
be  sufficient  to  lay  open  the  tumour  by  a  free  crucial  incision,  turn  oat  all 
the  clots,  tie  any  vessels  in  the  thickened  tunic  which  blee<l  freely  enouf^h  to 
require  it,  and  allow  the  cavity  to  granulate  up.'  At  the  same  time  it  should 
be  remembered  that  the  operation  is  a  severe  one,  and  in  old  or  unhealtliy 
persons  it  should  not  be  lightly  undertaken.     I  have  seen  death  follow  it.    It 


'  I  onco  Httw  A  surgeon,  on  oj)oninp  »  hamatocele  of  this  kintl,  start  1«%ck,  fancriiig  for  • 
moment  that  he  had  laid  oj>en  a  hernia. 

*  Some  singidar  c»i.s<«i»  are  reconled  by  Mr.  Curling  in  which  the  testicle  wa»  inTertnl  ai»»I 
lay  in  front  of  llie  hnMiuitocele,  wi  that  the  surjr<*on  haninj  in  his  tnci>«ion  ^riuu*ly  inj-^nd 
the  testicle  or  va«  deferens,  was  oblijred  to  perform  castration. 
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is  said  that  cases  of  recent  beematocele  occur  in  which  the  absorption  of  the 
blood  can  be  procured  by  rest,  evaporating  lotions,  ice,  &c.     I  have  not  met  ' 
with  such  cases,  but  am  quite  willing  to  believe  in  their  occasional  occurrence. 
If  the  case  is  recent  and  the  blood  entirely  fluid,  iodine  injection  may  be 
successfully  employed. 

Orchitis,  or  inflammation  of  the  testicle,  is  divided  into  acute  and  chronic.  Acute 

«  •  >  • 

If  the  word  orchitis  were  construed  so  literally  as  to  restrict  it  to  inflamma-  ^'^  '  **' 
tion  of  the  body  of  the  gland,  excluding  the  epididymis,  we  might  say  that 
acute  orchitis  is  almost  always  caused  by  a  blow,  by  gout,  or  by  metastasis 
in  mumps,  since  the  familiar  acute  inflammation  of  gonorrhoea  is  properly 
epididymitis,  but  this  is  in  ordinary  language  included  in  the  term  orchitis. 
The  inflammation  also  which  follows  from  impaction  of  calculus,  after  htho- 
trity,  catheterisation,  i&c.,  is  originally,  like  gonorrhoeal  orchitis,  situated  in 
the  epididymis. 

Gonorrhoeal  orchitis  usually  occurs  somewhat  late  in  the  disease,  and  Gonor. 
often  after  the  discharge  has  more  or  less  subsided  ;  whether  it  occurs  from  orcwtja^  q^ 
inflammation  spreading  up  the  vas  deferens  to  the  epididymis,  or  from  some  epididj-mi- 
nervous  *  sympathy,*  the  nature  of  which  is  obscure,  is  as  yet  undecided. 

It  commences  when  in  its  severest  form  with  rigors,  sickenmg  pain  in  the 
back  and  loins  as  well  as  in  the  testicle,  heat  and  redness  of  the  scrotum, 
swelling  and  tenderness  of  the  epididymis,  and  distension  of  the  tunica  vagi- 
nalis with  serum  and  lymph.  The  body  of  the  testicle  becomes  more  or  less 
aflTected  as  the  disease  progresses.  The  inflammation  appears  to  be  at  first 
seated  in  the  intertubular  connective  tissue,  afterwards  the  tubuli  themselves 
become  loaded  with  lymph. 

On  the  subsidence  of  the  disease  it  seems  not  very  uncommon  for  the 
tubuh  seminiferi,  and  probably  also  the  large  excretory  tubes  of  the  vas 
deferens,  to  be  choked  up  by  this  lymph,  so  that  the  testicle  is  left  useless; 
and  if  both  testes  have  been  aflected  the  patient  is  sterile,^  though  the 
testicles  may  not  be  wasted,  nor  the  patient  deficient  in  sexual  vigour. 

The  treatment  of  gonorrhoeal  orchitis  is  now  far  less  severe  than  it  used  Treatmeot. 
to  be.  Very  many  cases  are  found  to  get  perfectly  well  with  no  more  active 
treatment  than  rest  in  bed,  with  the  testicle  wrapped  up  in  a  warm  poultice.' 
In  other  cases  the  treatment  by  the  application  of  ice  is  most  successful,  and 
is  recommended  on  the  higli  authority  of  Mr.  Curling.  When  there  is  much 
pain  opium  should  be  freely  given.  Leeches  sometimes  also  relieve  pain  if 
foUowed  by  warm  bathing.  Free  purging  is  very  desirable,  and  if  much  in- 
flammatory fever  be  present  antimony  in  moderate  doses  is  indicated.  In  the 
initial  stages,  when  confined  to  the  epidid3anis,  the  disease  may  sometimes  be 
arrested  by  carefully  strapping  the  part,  according  to  Dr.  Humphry.  When 
the  pain  is  gone,  but  swelling  lingers,  strapping  is  most  beneficial  if  the 
pressure  be  well  and  equally  applied,  but  this  is  an  art  which  all  people 
do  not  possess.'  The  application,  also,  of  mercurial  ointment  below  the 
strapping,  or  rubbing  in  a  small  quantity  of  mercury,  often  removes  the 
swelhng. 

'  See  Jficobson,  op.  cit.  p.  627. 

•  Dr.  Humphry  says  that  without  treatment  or  even  rest,mo«t  ca.*<os  would  end  in  resolu- 
tion. 

*  To  nfrap  a  testicle,  separate  it  from  itH  fellow  and  pull  the  skin  ti^rht,  put  the  first  strap 
round  the  scrotal  cord,  the  next  |)erp<>ndicular  to  the  first  between  the  testicles,  the  third 
half  overlapping  the  firsthand  the  fourth  the  .second,  and  soon  till  the  wholt*  ^land  is  equably 
covere<l.  The  skin  oupht  not  to  }>e  pinched  anywhere  Ijetween  t lie  strap,  nor  should  the 
prfs»ure  be  painful  anywhere.     The  straps  should  be  about  half  an  inch  wide. 
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I  never  saw  any  need  for  puncturing  the  testicle,  and  I  believe  the  treat- 
ment to  be  altogether  unsurgical  and  unnecessary — unsurgical  because  it 
exposes  the  patient  to  some  danger  of  permanent  injury  to  or  atrophy  of  the 
testis,  without  any  corresponding  risk  in  the  disease  itself,  and  unnecessary 
because  relief  can  be  obtained  without  any  such  violent  proceeding.     Mr.  H. 
Smith  is  the  chief  advocate  for  the  puncture,  which  he  at  first  spoke  of  as  a 
free  incision  into  the  tunica  albuginea,  though  this  description  was  afterwards 
modified  into  a  lancet  puncture.     I  have  no  doubt  that  a  free  incision  would 
cause  atrophy  of  the  testis  in  a  large  proportion  of  cases.    The  lancet  puncture 
is,  I  dare  say,  usually  harmless  (and  the  more  so  because  I  beheve  it  often 
does  not  reach  the  testicle  at  all),  but  it  must  also  be  quite  inefficient.     The 
pain  in  orchitis  is  commonly  (though  not  with  indubitable  accuracy )  referred 
to  the  tension  of  the  tunica  albuginea.     K  we  accept  this  view,  how  can  a 
small  puncture  relieve  this  tension  ?   The  tunica  albuginea  is  not  a  hollow  bag, 
which  if  pricked  in  one  part  will  collapse  in  its  whole  circumference.    In  order 
to  give  any  effectual  relief  to  its  tension  it  must  be  freely  incised,  and  then  tlie 
inflamed  and  swollen  substance  of  the  testis  will  only  too  probably  protrude 
through  the  incision,  and  the  patient  will  have  every  reason  to  regret  the 
activity  of  the  treatment.     However,  in  reality  the  body  of  the  testis  is  rarely 
so  much  affected  as  the  epididymis,  and  how  can  a  puncture  in  the  body  of  the 
testis  relieve  inflammatory  swelling  of  the  globus  major?   K  it  be  replied  that 
as  a  matter  of  fact  the  puncture  is  often  followed  by  diminution  of  the  pain,  I 
am  quite  ready  to  admit  it.     The  reason  is  no  doubt  because  the  tunica  vagi- 
nahs  (which  is  almost  always  acutely  inflamed)  is  punctured,  and  this  being  a 
hollow  bag  can  be  at  once  emptied  by  even  a  small  puncture,  with  temporary 
relief  to  the  tension.     But  such  rehef  is  only  temporary— it  does  not  in  aiiy 
way  tend  to  cure  the  epididymitis — and  so  far  as  it  enables  the  patient  to  get 
about  it  prevents  him  from  obtaining  the  great  requisite  of  treatment — rest. 
Orchitis  in  almost  every  case  is  caused,  and  in  every  case  is  aggravated,  by 
exertion  or  excess  of  some  kind,  and  the  first  dictate  of  common  sense  as  well 
as  of  sound  surgery  is  to  put  the  man  to  bed  and  keep  him  quiet.   I  have  often 
watched  the  relief  which  follows  on  this  simple  proceeding  in  cases  where  the 
pain  has  been  very  severe.     Belief  thus  obtained  is  nearly  as  quick  and  far 
more  lasting  than  that  which  follows  on  puncture,  and  it  tends  to  cure  the 
disease  itself,  while  exertion  and  every  kind  of  excitement  tend  to  aggravate 
and  perpetuate  it.     For  which  reasons  I  altogether  deprecate  the  practice  of 
puncturing  the  testicle  itself,  and  I  beheve  the  pmicture  of  the  tunica  vagi* 
nalis  to  be  m  almost  all  cases  superfluous  and  unadvisable,  though  it  has  been 
advocated  by  some  good  surgeons,^  and  in  the  somewhat  rare  cases  iu  which 
suppuration  is  imminent,  or  has  already  commenced,  is  urgently  indicated. 

The  orchitis  which  follows  on  injuries,  mumps,  or  other  oauses,  must  be 
treated  on  the  same  general  principles,  and  Dr.  Humphry  gives  a  usefal 
caution  to  examuie  the  urethra  in  cases  of  recurrent  orchitis,  since  the 
recurrence  often  depends  on  the  presence  of  stricture,  and  can  only  be  obviated 
by  its  cure.  The  acute  orchitis  of  mumps  is  remarkable  as  being  an  affection 
of  the  body  of  the  gland,  and  as  being  Uable,  occasionally,  to  be  followed  by 
total  wasting  of  the  organ ;  but  as  far  as  recorded  cases  go  this  unfortunate 

*  On  this  sul»jt'Ct  I  may  refer  the  reader  to  a  correspondence  between  Mr.  H.  Smith  W'i 
myself  in  the  'Lancet '  for  January  1876;  to  an  article  by  Mr.  Hutchinson  in  the  *M<^i- 
Timet!  and  Gazette/  April  22, 1871,  in  which  he  beems  to  spvak  with  approval  of  the  paoecan* 
of  the  tunica  vugimilis  ;  to  a  letter  by  31  r.  Macnamara  in  the  same  sense  in  the  *lAOcet'  for 
1876;  and  to  Mr.  Curling's  staudani  work. 


CHRONIC  AND  SCROFULOUS  ORCHITIS.  869 

event  does  not  seem  ever  to  occur  on  both  sides.     Acute  (or  subacute)  orchitis 
also  happens  occasionally  in  gout  and  rheumatism. 

Chronic  orchitis  is  frequently  the  remains  of  the  acute  disease,  but  its  Chronic 
more  usual  cause  is  syphilis.  orchitis. 

It  consists  in  a  knotty  enlargement  of  the  various  lobes  of  the  gland,  pro- 
ceeding from  infiltration  of  lymph  into  their  connective  tissue,  and  this 
knotty  infiltration  has  given  rise  to  the  name  '  tubercular  testis/  a  somewhat 
mifortunate  one,  since  it  seems  to  be  intended  to  apply  to  a  disease  which 
ought  carefully  to  be  distinguished  from  that  which  proceeds  from  scrofula, 
to  which  the  designation  '  tubercular  *  would  be  more  appropriate.  As  the 
disease  progresses  it  involves  the  whole  organ  in  a  common  hard  swelling, 
in  which  all  distinction  between  testis  and  epididymis  is  lost,  and  the  whole 
becomes  uniformly  hard  and  heavy.  There  may  also  be  more  or  less  fluid  in 
the  tunica  vaginahs,  forming  the  *  hydrosarcocele  *  of  the  older  authors. 

The  ultimate  end  of  the  disease  is  various.  Not  unfrequently,  if  success- 
fully treated,  it  seems  to  be  entirely  cured  with  no  resulting  mischief  to  the 
gland  whatever  ;  at  other  times  the  affected  portion  of  the  gland  shrinks  and 
becomes  atrophied  as  the  liver  does  in  cirrhosis,  or  suppuration  ensues,  and 
then  the  abscess  may  either  heal  or  hernia  testis  may  follow. 

Chronic  orchitis  is  a  disease  of  slow  progress,  and  it  seldom  attains  a  Diagnosis, 
large  size.  It  is  hard  to  distinguish  it  at  first  from  scrofulous  orchitis,  except 
by  the  concomitant  affections  in  the  latter.  And  in  some  cases  where  chronic 
orchitis  has  attained  a  rather  large  size  it  is  very  difficult  to  distinguish  it 
from  malignant  disease  in  its  earlier  stage.  In  &ct,  the  physical  appearance 
is  nearly  identical,  and  I  have  seen  the  mistake  made  by  the  greatest  masters 
of  surgical  diagnosis.  The  history  and  rate  of  progress  of  the  diseases  are 
different,  but  histories  are  often  very  deceptive.  The  effect  of  a  course  of 
mercury,  however,  and  the  progress  of  the  disease  while  that  course  is  being 
administered,  wiU  enable  the  surgeon  to  form  the  diagnosis,  though,  probably, 
if  it  do  turn  out  to  be  cancer,  the  nature  of  the  case  may  not  be  ascertained 
with  certainty  before  the  patient's  health  is  broken  down  by  the  combined 
effect  of  the  disease  and  the  merciu^.  The  presence  of  other  syphilitic 
affections  will  be  a  material  aid  to  the  diagnosis. 

In  chronic  orchitis,  whether  syphilitic  or  no,  mercury  is  generally  success-  Treatment, 
ful.  The  best  plan  seems  to  be  to  keep  the  patient  in  bed  and  bring  him 
under  the  influence  of  calomel  and  opium,  slowly  but  fully,  till  the  gums  are 
slightly  tender.  After  about  three  weeks  of  this  general  mercurial  action  it 
may  be  kept  up  by  inunction  of  mercurial  ointment  into  the  scrotum,  and  then 
iodide  of  potassium  and  sarsaparilla  should  be  given.  Finally,  when  the 
patient  gets  up  the  testicle  should  be  strapped. 

Scrofulous  disease  of  the  testicle  consists  in  the  deposit  of  tubercle  in  and  Scrofuiooa 
around  the  tubular  structure,  usually  of  the  epididymis,  with  thickening  and  ^'^^>^^"* 
enlargement  of  the  vas  deferens,  but  it  is  sometimes  confined  to  the  body  of 
the  testis,  as  in  the  instance  here  figured  (Fig.  889).    The  tubercle  softens 
and  makes  it  way  to  the  skin,  causing  first  adhesion  of  tlie  layers  of  the 
tunica  vaginalis,  then  redness  and  thinning  of  the  coverings  of  the  scrotum,  Hernia 
and  finally,  bursting  as  a  chronic  abscess,  through  which  often  the  tissue  of  ^'^^'* 
part  of  the  testicle  protrudes,  and  sometimes  almost  the  whole  gland.    It  is 
frequently  associated  with  general  phthisis  or  with  some  other  tubercular 
affection,  and  very  often  both  testicles  are  diseased.     Occasionally,  instead  of 
aofiening,  the  tubercles  wither  and  calcify,  leaving  the  organ  little  affected. 
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It  has  been  noticed  that  in  Botne  of  these  cases  an  examination  b;  the  rectom 
will  disclose  tubercular  deposit  in  the  vesiculfe  seminales  and  sometimes  in 
the  prostate. 

This  is  only  another  foim  of  chronic  orchitis,  and  Eicoordingly,  it  is  not 
always  easy  to  diagnose  it  from  the  common  or  the  syphilitic  orcliitis ;  in 
fact,  nothing  prevents  a  strumous  patient  from  having  syphilis,  so  that  tlie 
two  diseases  may  well  be  mixed  together.  And  as  the  diagnosis  of  chronic 
orchitis  from  cancer  is  sometimes  difficult,  so  is  also  (but  much  more  rarely) 
that  of  strumous  orchitis.  On  this  head,  however,  enough  has  been  said 
above. 

In  Uie  treatment  the  general  mant^ement  of  the  constitutional  condition 
is  far  more  important  than  any  local  treatment;  in  fact,  the  disease  requires 


no  local  treatment  unless  abscess  has  formed,  Such  abscesses  may  eome- 
tiraes  be  incised  with  advantage,  and  hernia  testis,  whether  proceeding  from 
strumous  or  from  ordinary  chronic  orchitis,  requires  treatment,  which  will  be 
described  immediately.  In  a  few  cases,  when  the  testicle  is  a  source  of  pain 
and  exliaustion  to  the  patient,  it  may  be  removed,  tliough,  as  a  rule,  this 
should  be  avoided.  I  have,  however,  removed  the  testicle  under  these  cirmm- 
stances  more  than  once  from  patients  in  an  advanced  stage  of  phthisis,  and 
with  very  great  benefit  to  the  general  health. 

Hernia  testis  requires,  ui  the  first  place,  careful  attention  to  the  general 
health  ;  in  tlie  next  place,  strict  cleanliness  and  tlie  removal  of  all  source* 
of  irritation ;  and,  finally,  some  gentle  stimulant  to  the  granuhttiona.    Powder- 
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ing  them  with  the  nitric  oxide  of  mercury,  and  shghtly  repreHsing  them  hj 
strapping  with  an  ointment  of  the  same,  is  the  favourite  plan  of  treatment  at 
St.  George's,  and  is  very  succeBsfuI  when  combined  with  good  diet,  rest  in 
the  hospital,  and  the  usual  remedies  for  struma  when  the  disease  is  strumous, 
as  ia  commonly  the  case.  Other  surgeons  apeak  highly  of  the  use  of  iodoform. 
Under  such  treatment  as  this,  the  sore  usually  scars  over,  and  no  further 
interference  is  necessary.  Two  kinds  of  plastic  operation  are,  however, 
practised  in  hernia  testis.  The  only  one  which  I  have  either  performed  or 
seen  is  that  which  consists  in  paring  the  edges  of  the  scrotum,  and  bringing 
it  over  the  exposed  gland.  In  order  that  this  may  succeed  the  granulations 
must  previously  be  brought  into  a  healthy  condition,  and  when  this  is  the 
case  I  have  obtained  a  speedy  permanent  cure  ui  this  way.  Dr.  Pagan,  of 
Glasgow,  has  also  described  an  operation  in  which  the  edges  of  the  opening 
in  the  tunica  albuginea,  which  he  believes  to  constrict  the  herniated  testis  as 
the  neck  of  the  sac  constricts  a  hernia,  are  notched  with  a  bistoury  and  the 
protruding  gland  repressed  before  the  skin  is  brought  over  it.' 

Finally,  in  some  extreme  cases  it  may  be  better,  on  the  whole,  to  remove 
the  exposed  gland. 

The  common  cystic  disease  of  the  testicle  is  usually  m  ^t  cancer  mth  C^tio 
one  or  more  cysts  in  it  But  besides  this  mahgnaut  cystic  tumour  there  '^"'"^ 
are  cases  of  innocent  tu 
moor  foimed  of  a  number 
of  cysts  of  \anahle  size 
scattered  over  the  whole 
substance  of  the  organ ' 
Cartilage  is  often  found 
mixed  with  these  tumours 
as  it  IS  with  mabgnant 
tmnours  of  the  testicle 
And  I  ha^e  seen  a  case  m 
whith  a  congemtal  tumour 
was  de\eloped  m  the  tes 
tide  which  contained  nu 
merous  cysts  Imed  nith 
ciliated  epithelium  and  m 
which  portions  of  bone 
were  found.  The  diag 
>  nosis  between  the  innocent 
cystic  tumours  of  the  tes- 
ticle and  mahgnant  disease  is  very  difficult  indeed,  unless  the  history  points 
clearly  to  a  non-cancerous  formation,  and  clear  serum  can  be  here  and 
there  evacuated  by  puncture.  But  on  removal  of  the  testicle,  an  operation 
which  must  he  performed  if  the  size  of  the  tumour  requires  it,  the  distinc- 
tion will  be  made  ;  and  then  the  patient  may  safely  be  assured  that  the  cure 
will  be  permanent. 

Enchondroma  of  the  testicle  is  generally  associated  with  cystic  disease ;  CnchoD- 
in  fact,  Mr.  Curling  teaches  that  the  deposit  occars  in  the  dilated  tubuli  semi-  ^^"^ 
niferi,  and  that  the  cysts  are  the  dilatations  of  the  tubes.     Thus  the  cartilage 

■  S»  Mt.  Jseofason'*  Km»y,  p.  A36. 

*  Thi*  bnid  bj  Mr.  Juobaou  to  twao  tai\j  lUge  of  Mreoma  of  Um  t<sti«. 


o 

\^"' 

/ 

"^ 

,  ^ 

A' . 

J 
<  0 

'h 

^ 

'^ 

X 

„iv 

fl^    .*^o' 

■llnunl  cntlc  rlltsiK 

862 


DISEASES  OF  MALE   ORGANS. 


Innocent 
tumours 
in  the 
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is  found  in  its  initial  stage  in  the  form  of  beads  strung  together  upon  the 
tubes.  In  other  cases,  however,  the  formation  of  the  cartilage  has  seemed 
to  be  more  in  connection  with  the  lymphatics  of  the  testicle,  as  in  the 
celebrated  case  recorded  by  Sir  J.  Paget  in  the  88th  vol.  of  the  *  Med.-Chir. 
Trans.,'  and  to  which  reference  has  been  made  above  (p.  841),  where  the 
growth  spread  up  to  the  great  veins  and  proved  fatal.  The  purely  carti- 
laginous tumours  are  of  somewhat  slow  growth  usually,  and  of  great 
consistence  and  weight.  They  undergo  calcification,  and  sometimes  probably 
cystic  transformation.  Their  removal  is  plainly  indicated,  and  if  they  are 
not  mixed  with  cancer  (which,  however,  they  not  uncommonly  are),  the 
prognosis  is  good.  Mr.  Jacobson  regards  enchondroma  as  usually  an  initial 
stage  of  sarcomatous  disease, a  view  which,  if  correct,  would  form  an  additional 
argiunent  for  early  removal. 

Innocent  tumours  other  than  inflammatory,  cartilaginous,  or  cystic,  are 
decidedly  rare  in  the  scrotum,  and  as  originating  from  the  testicle  still  rarer. 
A  few  scattered  instances  of  what  have  been  described  as  fibrous  or  fibro- 
cellular  tumours  of  the  testicle  are  recorded.  Two  good  examples  recorded 
by  Cruveilhier  and  Mr.  Haward  are  given  by  Mr.  Jacobson  (op.  cit.  p.  841). 
I  have  recorded  *  an  instance  of  a  fibrous  tumour  of  the  scrotum  enveloping 
the  testicle,  but  clearly  having  no  organic  connection  with  it,  which  had 
grown  gradually  during  thirty-three  years.  This  might  doubtless  have  been 
removed  without  injury  to  the  testicle  at  an  early  period,  but  was  so  impli- 
cated with  the  cord  and  gland  at  the  time  I  saw  it,  that  they  were  necessarily 
removed  together.  As  well  as  could  be  determined  the  tumour  seemed  to 
have  grown  in  the  tunica  vaginalis.  Several  such  instances  are  recorded, 
and  it  may  be  said  in  general  that  the  fibrous  tumours  of  the  scrotum  are 
developed  apart  from  the  testicle,  though  their  removal  often  involves  that  of 
the  gland. 


Cancer  of 
the  testis. 


Diognoeifl. 


Cancer  of  the  testicle  is  usually  sarcomatous,  as  far  as  the  anatomy  of  the 
disease  goes,  though  clinically  very  malignant.     It  may,  however,  be  of  the 
encephaloid  form.     It  generally  begins  in  the  body  of  the  gland,  expanding 
the  substance  of  the  testicle,  which  is  then  spread  out  as  a  thin  layer  over 
the  tumour,  easily  known  from  the  cancerous  mass  by  the  seminal  tubes 
which  form  the  bulk  of  this  expanded  layer,  as  well  as  by  its  general  appear- 
ance.    There  are  often  large  cysts  in  these  tumours,  and  masses  of  cartilage 
are  often  found  here  and  there  in  them.     The  cancer  usually  obliterates  in 
great  part  or  entirely  the  cavity  of  the  tunica  vaginalis,  but  it  rarely  bursts 
through  the  skin  of  the  scrotum.     It  tends  more  to  spread  up  the  cord  and 
into  the  lumbar  glands,  i.e.  the  glands  which  lie  around  the  aorta  and 
common  ihac  arteries.     The  inguinal  glands  are  also  sometimes  affected,  and 
that  not  only  when  the  skin  of  the  scrotum  is  implicated.     As  the  disease 
progresses  (and  its  progress  is  usually  rapid)  the  patient^s  health  breaks 
down  rapidly,  and  death  ensues  either  from  the  pressure  of  the  mass  in  the 
abdomen,  or  from  its  interference  with  digestion,  or  firom  fungation,  whether 
of  the  secondary  tumour  or  of  the  primary. 

The  diagnosis  rests  mainly  on  the  fact  that  cancer  is  a  rapidly  increasing 
solid  enlargement  of  the  testicle  itself,  unaccompanied  by  inflammation  ;  but 
the  remarks  made  above  in  the  sections  on  hematocele,  chronic  and  scrofuloos 
orchitis,  will  show  that  this  diagnosis  is  by  no  means  easy  in  the  early  stage; 
for  at  this  period  there  is  no  cancerous  cachexia  (on  the  contrary,  cancer 

»  •  Path.  Trans/  vol  xx.  p.  246. 
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<;omparatiyel7  often  occurs  in  florid  healthy  young  men)  *  nor  any  perceptible 
enlargement  of  the  glands.  There  is  no  difficulty  in  forming  a  correct 
opinion  in  the  latter  stage  of  cancer,  but  then  the  time  for  surgical  interfer- 
ence will  probably  have  passed.  However,  with  a  rapidly  increasing  solid 
swelling  an  exploratory  incision  is  justifiable,  all  the  necessary  arrangements 
for  castration  having  been  made. 

The  operation  of  removing  the  testicle  is  a  very  simple  one,  and  free  firom  Ctstntion. 
^danger;  at  least  I  cannot  recollect  a  single  case  of  death  after  the  numerous 
operations  of  the  kind  which  I  have  performed  and  witnessed,  though  these 
operations  have  been  performed  chiefly  on  patients  exhausted  by  illness  and 
dissipation,  and  in  those  metropolitan  hospitals  which  are  falsely  said  to  be 
80  unhealthy. 

A  free  incision  is  to  be  made  from  the  situation  of  the  external  ing^uinal 
ring  down  to  the  bottom  of  the  scrotum.  The  cord  is  then  exposed  and  the 
«kin  peeled  off  it  with  the  fingers.  If  the  cord  should  be  diseased  up  to  the 
external  ring  a  director  must  be  passed  into  the  spermatic  canal,  the  aponeu- 
rosis of  the  external  oblique  divided  and  the  cord  followed  higher  up  ;  but 
this  is  very  seldom  required  in  any  case  which  the  surgeon  has  selected  for 
operation.  The  healthy  part  of  the  cord  is  to  be  caught  in  a  clamp,  such  as 
is  figured  on  page  615,  and  when  it  has  been  entirely  secured  it  is  divided 
above  the  disease,  and  as  far  from  the  clamp  as  circumstances  permit.  Then 
the  tumour  is  rapidly  shelled  out  of  the  scrotum,  and  if  it  adheres  to  the  skin 
all  the  adherent  portion  of  the  latter  is  removed  as  well  as  a  good  part  of  the 
skin  in  the  neighbourhood.  The  cutaneous  vessels  which  are  large  enough  to 
give  any  trouble  are  tied,  and  then  the  ends  of  the  cut  vessels  in  the  cord  are 
picked  up  and  tied.  If  this  is  done  with  the  carbolised  gut,  and  the  ends  of 
the  ligatures  eut  short,  the  wound  will  often  heal  almost  or  altogether  by  first 
intention. 

If  a  clamp  is  not  at  hand,  the  cord,  if  it  be  healthy  for  a  considerable  dis- 
tance below  the  ring,  may  be  held  between  the  thumb  and  finger  of  an  assist- 
ant with  a  piece  of  rag  ;  but  this  is  a  very  inferior  method  of  securing  it.  Or 
the  old  plan  of  passing  a  stout  ligature  through  it  to  hold  it  by  may  be  adopted, 
and,  in  fact,  must  be  if  there  is  not  room  to  hold  it  otherwise.  I  have  often 
seen  the  cord  on  its  division  slip  from  between  the  assistant's  fingers  up  into 
the  spermatic  canal,  and  then  there  is  very  profuse  bleeding,  and  the  surgeon 
has  to  slit  up  the  canal  and  follow  and  bring  down  the  bleeding  stump  of  the 
cord  with  hooked  forceps.  This  danger  is  avoided  by  the  clamp,  provided 
the  division  of  the  cord  is  not  made  too  close  to  it,  in  which  case  the  clamp 
also  is  very  likely  to  slip  off.  I  have  frequently  followed  the  old  plan  of  tying 
the  whole  cord  with  a  strong  double  ligature,  and  have  not  found  any  of  the 
evils,  such  as  pain,  tetanus,  Ac,  which  are  said  sometimes  to  result  from  it ; 
but  it  is  a  tedious  method,  as  it  delays  the  patient's  convalescence,  and  con- 
demns him  to  suppuration  and  confinement  to  bed  during  the  long  period  of 
separation  of  the  ligature.  Abroad,  the  cord  is  sometimes  divided  with  the 
^craseur,'  but  this  is  not  a  plan  which  I  can  recommend,  as  it  takes  a  very 
long  time,  and  is  far  more  exposed  to  the  risk  of  recurrent  or  secondary 
hemorrhage. 

Before  the  operation  the  patient  should  be  carefully  examined  as  to  the 

*  '  Cancer  of  the  testicle  makes  itit  appmrance  at  all  periods  of  life,  from  the  earlicMt 
infancy  to  old  age,  but  is  most  frequent  from  twenty  to  forty.  It  is  rare  after  sixty.' — 
Humphrj. 

«  See  a  case  in  the  •  Gaz.  des.  H6p.'  Oct.  30,  1877. 
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presence  or  absence  of  hernia.  Unfortunately  the  immunity  from  disease 
which  this  operation  procures  in  cases  of  cancer  can  only  be  expected  to  be 
short.  The  disease  will  recur  in  the  stump  of  the  cord,  or  in  the  lumbar 
glands,  or  in  some  cases  in  the  opposite  testicle,  or  in  remote  parts  of  the 
body.  Still  the  respite  is  one  usually  of  complete  health,  and  it  amply  jus- 
tifies the  operation,  even  if  we  believe  that  life  is  not  prolonged  by  it.  No 
doubt  also  in  some  cases  the  recurrence  is  long  delayed.  Mr.  Curling  has 
given  four  cases  in  which  the  patients  were  well  4,  9,  10  and  12  years  after 
the  operation. 

I  have  spoken  above  (p.  888)  of  the  occasional  occurrence  in  the  scrotum 
of  congenital  tumours  containing  bone,  teeth,  hair,  and  other  8tructure>. 
They  are  sometimes,  as  it  seems,  at  first  included  in  the  testicle  itself,  out  of 
which  they  grow ;  but  at  other  times,  they  have  been  proved  to  be  separable 
from  the  gland.  The  diagnosis  is  usually  obscure  until  suppuration  sets  in 
around  the  mass,  and  exposes  a  part  of  it,  or  till  the  whole  tumour  has  beeu 
removed.  This  should  be  done  in  all  cases,  for  though  they  have  btfen 
spontaneously  extruded,  yet  operative  removal  is  fiar  less  dangerous  and  dis- 
tressing. In  the  operation,  it  is  reasonable  to  make  an  attempt  to  preser\'f 
the  testicle,  though  it  will  probably  be  fomid  impossible  to  do  so. 

The  consequences  of  masturbation,  the  apprehensions  of  spennatorTba'a 
and  loss  of  sexual  power,  form  a  highly  unpleasant  subject,  which  has  beconie 
still  more  disgusting  as  affording  a  field  for  the  practices  of  some  of  those 
unscrupulous  and  degraded  charlatans  who  infest  the  profession,  or  who 
falsely  assume  a  connection  with  it.     These  men  make  money  out  of  the  fears 
of  unfortunate  youths,  some  of  whom  are  merely  nervous  and  are  frighteuctl 
at  the  natural  emissions  by  which  the  testicles  relieve  themselves  from  dis- 
tension in  persons  who  are  not  in  the  habit  of  sexual  intercourse.     The 
majority,  however,  of  the  victims  of  such  fears  are  conscious  of  ha^'iIli? 
indulged  either  in  sohtary  abuse  or  in  sexual  excesses.     A  judicious  and 
honourable  surgeon  cannot  be  better  employed  than  in  delivering  such  patieuts 
from  the  consequences  of  unfounded  apprehensions,  and  inculcating  tjje 
strength  of  mind  and  manliness  necessary  to  give  up  vicious  habits  which 
have  been  once  contracted.     In  a  work  of  this  kind  it  is  fortimately  un- 
necessary to  dwell  on  this  unsavoury  subject.     So  long  as  the  power  of 
complete  erection  continues  and  the  patient  does  not  lose  semen  involuntarily 
or  unconsciously  (which  is  very  rare)  the  genital  organs  will  recover  them> 
selves  imder  proper  treatment.     Very  frequently  what  is  mistaken  for  sper- 
matorrhoea is  some  slight  mucous  discharge,  the  result  of  irritation  of  the 
urethra.     Proper  treatment,  however,  involves  as  its  most  essential  feature 
tlie  renouncement  of  the  habit  of  self-abuse,  and  either  abstinence  or  only 
moderate  indulgence  in  sexual  intercourse.    If  the  patient  cannot  be  persoaded 
to  put  this  restraint  on  himself  he  deserves  the  ruin  that  will  fall  on  him. 
With  this,  and  with  tonic  regimen  and  active  exercise  of  body  and  mindt  re- 
covery will  be  regular  and  permanent.     Real  impotence  may,  of  course,  oocor ; 
but  it  is  very  rare.     The  cauterisation  of  the  prostatic  urethra,  which  is  so 
highly  recommended,  seems  to  me  often  useful,  leas  perhaps  from  its  direct 
action  than  indirectly,  by  making  masturbation  or  venereal  excitement  painfoL 
On  the  whole  of  this  subject,  and  especially  on  the  morbid  fisars  of  impo- 
tence and  other  horrors  which  haunt  the  unfortunate  victims  of  'sexual 
hypochondriasis,*  I  cannot  do  better  than  refer  the  reader  to  Mr.  Jaoobson's 
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remarks  on  '  Functional  Disorders  of  the  Testicle  and  the  other  allied  topics/ 
op.  cit.,  p.  549  et  seq.,  and  to  Sir  J.  Paget's  excellent  essay  on  '  Sexnal  Hypo- 
chondriasis,' in  his  recently  published  Clinical  Lectures. 

AFFECTIONS   OF  THE   CORD. 

Yaricocele  is  a  very  common  affection,  at  least  in  its  minor  degrees.  It  Varioooele. 
consists,  as  its  name  implies,  in  a  varicose  condition  of  the  pampiniform 
plexus  of  veins  which  return  the  blood  from  the  testicle  into  the  spermatic 
vein.  Varicocele  is  far  .more  common  on  the  left  than  the  right  side. 
Various  causes  have  been  assigned  for  this.  The  left  spermatic  vein  opens 
into  the  renal  vein  at  a  right  angle,  while  the  right  spermatic  opens  into 
the  vena  cava  obliquely,  and  it  seems  possible  that  this  disposition  may  be 
somewhat  more  unfavourable  to  the  circulation  in  the  left  vein ;  but  at  the 
most  it  can  only  favour  the  production  of  the  disease  ;  it  cannot  produce  it. 
Again,  the  left  testicle  is  usually  a  little  lower  than  the  right,  and  the  vein  a 
little  longer.  But  this  difference  seems  too  insignificant  to  be  of  any  import- 
ance. Thirdly,  there  is  the  fact  that  the  left  renal  vein  is  exposed  to  the 
pressure  of  the  feeces  in  the  sigmoid  flexure,  behind  which  it  lies ;  and  this 
appears  a  possible  cause  of  obstruction  in  the  vein.  Mr.  Gould,  in  an  interest- 
ing paper  in  the  fourteenth  vol.  of 'Clin.  Trans.,'  conjectures  with  much  prob- 
ability that  the  cause  of  varicocele  (which  frequently  shows  itself  about 
puberty)  may  be  some  over-development  of  the  veins,  or  '  a  transference  of 
the  developmental  stimulus  of  puberty  from  the  testicle  to  the  veins.'  It 
appears  often  to  be  caused  by  the  practice  of  masturbation.  The  enlarged 
veins  are  easily  felt  in  the  cord,  '  feeling  like  a  bag  of  worms,'  as  it  is  always 
described,  and  the  description  is  very  accurate  as  applied  to  the  extreme 
instances  of  the  affection.  When  the  varicose  veins  are  at  all  large  they  can 
be  seen  and  the  disease  at  once  recognised  without  even  touching  the  skin. 
Varicocele  may  be  complicated  with  any  other  affection  of  the  testicle,  or 
with  hernia ;  but  it  can  hardly,  as  far  as  I  can  see,  be  confounded  with  any 
of  them,  at  least  by  anyone  who  has  ever  seen  it  before.  The  swelling,  of 
coarse,  subsides  to  some  extent  in  the  recumbent  and  increases  in  the  erect 
posture ;  but  this  is  utterly  unlike  the  disappearance  and  return  of  a  hernia. 
When  the  veins  are  large  a  certain  amount  of  impulse  can  be  felt  on 
coughing.^ 

The  enlarged  veins  are  often  the  seat  of  some  amount  of  real  pain  on 
prolonged  standing,  and  still  more  often  of  a  considerable  amount  of  nervous 
pain.  The  testicle  on  that  side  is  often  smaller  than  the  other,  and  the 
patient  is  often  worried  (especially  if  he  has  fallen  into  dishonest  hands)  by 
apprehensions  of  impotence.  As  a  general  rule,  however,  nothing  can  be 
more  unfounded.'  Sir  A.  Cooper  said  with  much  truth  :  *  Varicocele  should 
scarcely  receive  the  title  of  a  disease,  for  it  produces  in  the  greater  number 
of  cases  no  pain,  no  inconvenience,  and  no  diminution  of  the  virile  powers.' 
It  fidlows  incontestably,  if  we  believe  this — and  there  are  few  surgeons  of 
experience  who  would  question  it — that  the  number  of  cases  of  varicocele 

*  I  muiit  content  myself  with  a  mere  reference  to  a  variety  of  Tarioocele  deecribed  by 
Profti.  Honod  and  TerbiUon  in  the  *  Arch.  Qiu.'  July  1879,  as  a  concomitant  of  lymphade- 
nosna  affecting  the  testicle.  The  subject  appears  at  present  to  be  imperfectly  understood. 
The  authors  believe  that  lymphadenoma  is  the  only  form  of  new  growth  which  attacks  both 
testicles  at  once. 

*  Sir  J.  Paget  goes  so  far  as  to  say  of  varicocele :  '  I  do  not  believe  that  it  ever  produced 
wasting  of  a  testicle,  or  impotence,  or  any  such  thing.' — *  CUn.  LeeU'  p.  274. 
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which  require  serious  treatment  are  very  few  indeed,  and  that  any  surgeon 
who  operates  very  frequently  for  varicocele  must  operate  on  many  cases  which 
he  would  have  done  better  to  let  alone.  I  do  not  deny  that  such  operationB 
may  sometimes  be  required,  under  circumstances  which  I  will  immediately 
point  out ;  but  the  great  majority  of  cases  require  nothing  but  a  bag-truss. 
K  the  enlarged  veins  should  inflame,  rest  in  the  recumbent  posture  with  the 
testicles  raised  by  a  small  pillow,  fomentation,  and  leeches  are  indicated. 
There  are  cases  (probably  those  in  which  the  upper  part  of  the  vein  is 
varicose,  and  where  the  enlargement  of  the  lower  veins  depends  on  the  pres- 
sure of  the  column  above)  in  which  a  light  truss  applied  on  the  ring  gives 
relief.  Mr.  Wormald*s  plan  of  drawing  a  part  of  the  scrotum  through  a  ring 
of  soft  metal  coated  with  leather,  the  ring  to  be  pinched  together  when  the 
skin  has  been  drawn  through  it,  may  be  tried ;  and  some  surgeons  still  have 
confidence  in  Sir  A.  Cooper's  method  of  removing  all  redundant  scrotum  and 
sewing  it  up,  so  as  to  give  support  to  the  testicle,  which,  however,  must  still 
be  also  supported  by  a  bag-truss.  Nervous  pain  may  be  much  relieved  by 
convincing  the  patient  of  the  trivial  character  of  the  disease. 
Operations  There  will  remain  cases  in  which  the  patient  will  wish  for  an  operation, 

cele,  and  that  mainly  for  three  reasons — either  that  he  wishes  to  get  into  some 

employment,  as  the  army,  from  which  the  state  of  the  veins  excludes  him 
(though  I  believe  army-surgeons  do  not  reject  recruits  for  the  slighter  degrees 
of  varicocele) ,  or  he  suffers  real  and  considerable  pain,  or  the  testicle  is  wasting. 
As  to  the  latter  point,  however,  I  do  not  think  that  any  slight  difference 
between  the  size  of  the  testicles  is  necessarily  a  motive  for  operation.  Several 
years  ago  I  was  consulted  by  a  young  man  with  varicocele,  who  was  very 
anxious  to  be  operated  on,  the  varicocele  being  rather  large  and  the  testicle 
much  smaller  than  the  other.  With  difficulty  I  persuaded  him  to  wait,  and 
then,  as  the  testicle  did  not  continue  to  waste,  I  advised  him  to  give  up  the 
idea,  telling  him  that  he  might  safely  marry  (as  he  wished  to  do),  and  might 
rely  on  it  that  he  had  the  same  chance  of  offspring  as  anyone  else.  He  is 
now  the  father  of  a  large  family,  and  suffers  nothing  from  his  varicocele, 
which  has  remained  stationary.  And  we  must  recollect  that  such  operations 
are  by  no  means  free  from  danger  to  life,  and  that  if  they  sometimes  cure  the 
atrophy  of  the  testicle,  on  the  other  hand  they  sometimes  produce  it.  The 
celebrated,  instance  of  Delpech  is  in  point.  He  was  assassinated  by  a  man  on 
whom  he  had  operated  for  varicocele  on  both  sides,  and  who  had  lost  sexual 
power  in  consequence  of  the  operation.  The  assassin  was  executed,  and  on 
examination  of  his  body  after  death  both  testicles  were  found  flaccid  and 
wasted.  This  imtoward  result  arose  doubtless  from  obliterating  the  greater 
part  of  the  spermatic  artery  along  with  the  veins.  Usually  the  tnmk  of  the 
spermatic  artery  adheres  so  closely  to  the  vas  deferens  that  as  the  latter  is 
drawn  out  of  the  way  of  injury  the  artery  follows  it  and  escapes  also ;  bat 
oflien  in  dividing  the  veins  a  large  artery  is  severed,  and  the  distribution  of 
the  spermatic  artery  is  by  no  means  uniform.  Numerous  cases  of  death  afier 
the  operation  are  known  to  have  occurred ;  and  in  cases  which  nltimatelj 
recovered  I  have  seen  so  much  suppuration,  sloughing,  and  other  evil  con- 
sequences, that  I  have  thought  the  remedy  has  been  much  worse  than  the 
disease.  I  would  therefore  recommend  the  surgeon  to  let  his  patient  urge 
the  operation  upon  him,  and  even  then  only  to  consent  when  his  judgment 
goes  along  with  the  request.* 

The  operation  I  have  generally  practised  for  varicocele  is  that  recommended 

*  See  also  on  this  subject  Paget,  op.  cat,  p.  6S. 
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by  Mr.  H.  Lee,  and  which  is  the  same  as  that  which  he  employs  in  yaricose 
Teins  of  the  leg.  The  vas  deferens  is  to  be  carefully  isolated  and  held  aside, 
then  two  needles  are  to  be  driven  in  beneath  the  enlarged  veins  and  above  the 
vas  deferens  at  a  distance  of  about  an  inch  from  each  other.  The  veins  are  to 
be  compressed  between  these  needles  and  the  skin  by  a  fignre-of-8  ligature 
wound  pretty  tightly  over  the  needles,  or  by  an  india-rubber  band.  In  the 
latter  case  the  needle  is  introduced  with  the  band  strung  on  it,  and  the  band 
then  passed  over  its  point.  When  the  veins  are  thus  secured  they  are  divided 
subcutaneously  in  the  interval  between  the  needles.  In  doing  this  a  good 
deal  of  bleeding  often  takes  place.  This  is  judged  to  be  arterial  when  it  comes 
from  the  upper  or  cardiac  end,  and  venous  from  the  lower.  If  it  is  too  great 
to  be  stopped  by  the  circular  band  of  strapping  which  is  applied  between  the 
needles  another  needle  must  be  driven  in  more  deeply,  either  above  or  below 
the  former  (according  as  the  haemorrhage  is  arterial  or  venous),  so  as  to 
command  the  vessel  which  has  escaped  the  needle  previously  put  in.  The 
needles  are  to  be  withdrawn  in  about  four  days.  If  matter  forms  in  the 
scrotum  it  must  have  early  exit. 

Many  other  operations  for  curing  varicocele  are,  however,  in  use.  Latterly 
I  have  adopted  the  very  simple  plan  of  cutting  down  on  the  venous  plexus  as 
though  it  were  an  artery,  by  a  very  small  incision,  separating  it  from  the  vas 
deferens,  and  tying  it  with  a  kangaroo-tendon.  The  wound  heals  over  the 
ligature,  which  remains  buried  in  the  tissues.  I  lately  saw  a  man  so 
operated  on,  who  seemed  to  be  permanently  cured,  and  the  method  is  so 
simple  and  painless  that  I  think  it  deserves  farther  trial,  though  my 
experience  is  not  enough  to  justify  me  in  speaking  confidently  about  it.  Mr. 
Jacobson  (op.  cit.  p.  570)  describes  an  operation  introduced  by  his  colleague, 
Mr.  Howse,  in  which  the  varicose  portion  of  the  cord  is  included  between  two 
carbolised  gut  ligatures  and  excised.  This  is,  however,  obviously  a  very  severe 
proceeding,  and  Mr.  Jacobson  records  a  case  in  which  it  was  followed  by 
gangrene  of  the  testis.  I  have  seen  a  similar  proceeding  adopted  without 
any  antiseptic  precautions  many  years  ago,  in  which  there  was  profase 
bleeding  at  the  time,  and  extensive  suppuration  afterwards. 

Fatty  tumours  are  occasionally,  though  very  rarely,  found  m  the  tissue  of  Tamonn 
the  spermatic  cord,  which  very  closely  simulate  omental  hernia.     The  diag-  JlJ^ntic 
nosis  can  only  be  formed  by  very  careful  examination,  showing  that  the  canaL 
tumour  is  movable  by  traction  on  the  cord,  and  that  the  fingers  can  be  made 
to  meet  round  its  base ;  but  I  am  not  aware  that  these  tumours  have  ever 
been  made  the  subject  of  operation.    Mr.  Jacobson  refers  to  two  cases  from 
Mr.  Curling's  experience  and  to  some  preparations  of  fatty  and  fibrocellular 
tumours  of  the  cord  in  the  Museum  of  the  College  of  Surgeons. 

The  vesiculfe  seminales  are  occasionally,  though  very  rarely,  the  seat  of  AffectionB 
acute  inflammation  and  abscess,  which  in  one  of  the  cases  recorded  proved  ^^  ^^^ 
fatal  by  inducing  peritonitis,^  in  another  was  cured  by  timely  incision  through  wfiminaig^ 
the  rectum.*    Remembering  these  cases  the  surgeon  should  carefully  examine 
the  parts  in  any  case  in  which  pain,  fever,  tenesmus  and  shooting  pains  down 
the  limbs  render  the  occurrence  of  acute  inflammation  of  these  organs  probable. 

Apart  from  this  rare  occurrence  the  affections  of  the  seminal  vesicles  are 
rather  matters  of  diagnostic  than  therapeutical  interest.  In  tubercular 
disease  of  the  testes  or  bladder  the  vesiculs  are  believed  often  to  be  the  seat 
of  tubercle,  and  it  has  now  become  usual  to  examine  them  from  the  rectum 

I  Mitchell  Henry, '  HecL-Chtr.  TianB.'  yoL  xzziii.  p.  307. 
*  Jacobson,  op.  cit.  p.  673. 

8k2 


868  DISEASES  OF  MALE  ORGANS. 

in  affections  of  the  testis  believed  to  be  of  this  nature.  Prof.  Humphrv 
has  also  met  with  chronic  enlargement  of  the  vesiculfe,  and  a  case  is  reported 
in  which  it  was  believed  (but  it  seems  to  me  on  very  imperfect  evidence!  that 
they  were  dilated  into  a  large  tumour  (Jacobson,  loc.  cit.).  Calculus  concre- 
tions are  also  said  to  have  been  found  in  them. 


AFFECTIONS  OF  THE   SCROTUM. 

CEdema  The  scrotum  is  very  liable  to  passive  oedema  both  from  general  and  local 
ISui*^"  causes.  The  chief  point  in  the  management  of  such  affections  is  to  see  that 
gangrene  is  averted  by  timely  pimctures  and  fomentation.  Inflammator}* 
oedema  also  tolerably  often  occurs  from  erysipelas,  from  the  contact  of  uriiie, 
and  from  other  causes ;  and  sometimes  an  abscess  forms  in  the  cellular  tissue 
of  the  scrotum  and  produces  swelling  quite  out  of  proportion  to  the  amoant 
of  matter  in  it.  An  abscess  containing  only  a  few  drops  of  pus  will  often 
form  a  large  swelling  which  gives  the  patient  very  grave  uneasiness,  and 
which  I  have  even  known  mistaken  by  the  inexperienced  for  a  tumoor. 
Nothing  is  required  but  a  poultice  and  a  timely  puncture,  after  which  the 
swelling  will  rapidly  subside. 
Ekphanti-  Elephantiasis  of  the  scrotum  is  a  disease  of  tropical  countries,  which  is 
BCTotuin.  *  only  seen  here,  as  far  as  I  know,  in  those  who  have  contracted  it  abroad. 
There  it  extends  to  an  enormous  size,  making  the  patient *s  life  intolerable,  in 
consequence  of  its  weight  preventing  him  from  any  of  the  necessary  exer- 
tions of  daily  life,  and  rendering  any  operation,  however  desperate,  justifiable. 
The  opportunity  of  seeing  these  cases  in  their  early  stages,  when  they 
might  be  amenable  to  pressure  or  to  astringent  applications,  is  hardly  ever 
granted.  In  the  more  moderate  condition,  the  surgeon  would  probably  think 
it  better  to  dissect  out  all  the  hypertrophied  skin  and  remove  it  from  the 
penis  and  testicles,  even  if  these  organs  were  exposed.  Granulations  would 
cover  them,  and  the  patient  would  in  all  probability  be  restored  to  perfect 
health.^  The  disease  appears  often  to  commence  with  the  lymphatic  hyper- 
trophy to  which  reference  has  been  made  on  p.  572,  and  is  often  associated 
with  enlargement  of  the  glands  in  the  groin.  It  is  believed  to  be  often 
produced  by  the  irritation  of  the  jigger-worm,  Filaria  Medinensis,  in  the 
tissues,  and  from  thence  the  worms  pass  into  the  blood,  so  that  their  young 
can  be  detected  in  the  blood  from  any  part  of  the  body,  or  in  the  lymph 
which  exudes  from  the  distended  lymphatics  of  the  scrotum. 

I  append  a  representation  of  the  early  stage  of  elephantiasis,  caused  by 
lymph-scrotum,  which  I  owe  to  the  kindness  of  Dr.  Rennie  of  Fow  Chow. 
The  patient  was  a  man  aet.  24.  After  the  removal  of  the  hypertrophied 
scrotum,  the  glandular  enlargement  rapidly  subsided,  but  the  parent  worm 
was  not  found  in  the  excised  scrotum,  and  its  young  were  still  present  in 
the  blood  after  the  patient's  recovery.  When  the  disease  has  attained  an 
enormous  size,  and  it  is  nevertheless  thought  right  to  remove  it,  no  dissec- 
tion is  possible,  on  account  of  the  excessive  haemorrhage.  The  patient  should 
lie  on  his  back  for  about  half  an  hour  before  the  operation  with  the  tumour 
raised,  in  order  to  drain  it  of  blood ;  then  the  mass  must  be  embraced  in  a 

>  Two  iDterestiDg  cases  -were  lately  reported  by  Dr.  IJoyd,  of  the  lodian  Army,  in  which 
tumours  66  lbs.  and  61  lbs.  in  weight  respectively  were  removed  with  snee— ,  and  the  prni« 
and  testes  dissected  out  of  the  mass.  In  one  of  theee  cases  the  exposed  testes  hung  down 
nearly  as  low  as  the  ankles  after  the  operation,  yet  on  oonvalescenes  they  had  oomplet«I/ 
retracted  to  the  normal  level. — 'Lancet/  Aug.  29,  1874. 
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temporary  ligature,  or  in  a  clamp,  in  order  to  restnun  the  bleeding  as  &r  as 
possible,  and  the  whole  mass  be  removed  as  quickly  as  may  be,  without  regard 
to  the  genital  organs.     Such  operations,  however,  are  very  fatal.' 

Cancer  of  the  scrotum — eooi-cancer,  or  chimney-sweep's  cancer— is  an  Ctnev 
epithelioma  which  arises  from  the  irritating  properties  of  coal-soot.  Wood-  "^ 
soot  is  not  BO  irritating,  and  therefore  will  not  usually  excite  the  disease. 
Hence  it  is  nearly  unknown  in  countries  where  fires  are  mostly  made  of  wood ; 
and  on  the  other  hand  it  is  not  entirely  confined  to  chimney-sweeps  in  this 
country,  but  affects  also  people  who  deal  much  in  aoot,  as  gaixleners — witness 
the  well-known  instance  recorded  by  Earle  of  the  gardener  who  habitually 
carried  a  bag  of  soot  over  his  arm  to  dress  his  beds  with,  and  was  affected 
with  soot-cancer  on  that  arm. 
No  donbt  the  development  of 
this  epithelioma  is  due  mainly 
to  the  continuance  of  the  irri- 
tation, BO  that  constant  re- 
moval of  the  aoot  will  hinder 
it.  And  therefore  in  the 
present  day,  when  people 
know  more  of  the  value  of 
cleanliness,  and  when  even 
chimney-sweeps  wash  them- 
selves, tliis  disease  has  be- 
come rarer  than  it  used  to  be. 
In  fact,  it  might  probably  be 
banished  by  the  sweep  using 
always  a  clean  or  freehly- 
brushed  suit,  and  thoroughly 
washing  himself  whenever  he 
comes  home. 

As  usually  seen  it  forms  a 
foul  epithehomatous  ulcer  on 
one  side  or  sometimes  on  both 
sides  of  the  scrotum,  with 
hard,  prominent  granulations 
and  raised,  irritable  edge,  very 
freijuently  complicated  with 
enlargement  of  the  inguinal 
glands,  and  in  some  cases  (but 
rarely)  spreading  inwards  so 
as  to  affect  the  coverings  or  even  the  body  of  the  testicle.  The  diseased  tissues 
must  be  freely  removed,  and  it  is  justifiable  to  do  this  at  any  period  of  the 
disease,  provided  the  whole  of  the  morbid  tissue  can  be  comprised  in  the 
incision,  even  though  the  testiclea  should  be  entirely  denuded,  or  though  it 
should  be  necessary  to  remove  them  as  well  as  the  diseased  skin.  The 
enlargement  of  the  inguinal  glands,  if  not  excessive,  constitutes  no  bar  to 
the  operation,  nor  does  it  even  necessitate  the  removal  of  the  glands  them- 
selves. Constant  experience  shows  that  on  the  removal  of  the  epitheliomatous 
nicer  the  enlarged  glands  will  subside.  But  if  the  glands  are  unusually  large 
and  hard  it  is  better  to  excise  them  at  the  same  time. 

'  rertupa  I  ahoulU  ralbor  have  sniii,  '  were  very  fatnl  \o  pa«(  lime*.'  I  would  refer  to 
•D  int«netiDg  paper  bj  Dr.  Turner,  lale  medical  minionar;  aC  Samoa,  on  one  hundred  and 
thirtj-eight  canes  of  this  operation  with  onl;  two  deaUu. — 'GLmgow  Med.  Jonm.'  1882. 
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If  after  the  removal  of  the  scrotum  the  flaps  of  skin  can  meet  over  the 
testicles  without  much  traction  the  wound  should  be  united.  But  if  not, 
granulations  will  cover  the  testicles,  and  the  cicatrix  will  form  an  excellent 
substitute  for  the  scrotum. 


Cancer. 


Amputa- 
tion of  the 
penis. 


AFFECTIONS  OF  THE  PENIS. 

Cancer  of  the  penis  is  also  usually  epithelial,  and,  like  cancer  of  the 
scrotum,  is  commonly  excited  by  some  irritation,  of  which  the  secretion  retained 
behind  a  congenitally  phimosed  prepuce  is  a  well-known  instance.  This 
liability  of  persons  with  congenital  phimosis  to  cancer  of  the  penis  forms  one 
motive  for  circumcision  in  such  cases,  though  ordinary  considerations  of 
cleanliness  would  be  quite  sufficient  without  any  such  motive.' 

The  only  special  point  in  the  surgery  of  cancer  of  the  penis  is  to  distin* 
guish  it  from  secondary  or  tertiary  syphiHtic  ulceration  of  the  glans  penis. 
And  there  can  be  no  doubt  that  in  many  cases  the  penis  has  been  amputated 
for  supposed  cancer,  which  has  been  only  this  form  of  ulceration,  and  that 
many  of  the  cases  of  permanent  recovery  after  amputation  for  supposed  epithe- 
lioma, have  been  of  this  nature.  In  some  cases,  again,  a  confusion  may  have 
been  made  with  common  warty  growth,  though  this  is  less  likely.  The  charac- 
teristic hardness  around  the  sore  and  the  hard  surface,  indurated  edge,  and 
prominent  granulations  of  the  epitheliomatous  ulcer  will  distinguish  it  from 
the  S3rphilitic  :  or  if  any  doubt  remains,  in  consequence  of  the  history  or  the 
co-existence  of  tertiary  S3rphilis,  a  gentle  and  prolonged  course  of  mercury 
will  settle  the  question,  and  this  is  best  administered  in  the  form  of  vapour. 
Sometimes  melanotic  deposit  is  mixed  with  the  cancer  of  the  penis,  as  in  a 
remarkable  case  which  I  communicated  to  the  Pathological  Society  a  few 
years  ago,  and  which  is  figured  above  on  p.  857. 

When  the  diagnosis  of  cancer  is  clear,  the  removal  of  the  whole  penis  at 
a  level  well  behind  that  of  the  disease  is  imperative. 

The  old  rough  plan  of  simply  cutting  the  organ  off  with  the  loss  of  alars^e 
quantity  of  blood  from  arteries  which  the  surgeon  proceeded  afterwards  to  tie, 
leaving  his  patient  exhausted  by  hfemorrhage,  would  now  be  unjustifiable. 
The  penis  is  to  be  constricted  by  a  clamp  (see  p.  615),  by  means  of  which  it 
can  be  removed  without  the  loss  of  a  single  drop  of  blood,  and  all  the  vessels 
whose  mouths  can  be  discerned  are  to  be  tied.     Then  the  clamp  should  be 
slightly  relaxed,  and  new  vessels  will,  perhaps,  be  foxmd  which  require  ligature. 
Finally  the  affair  is  complete  without  any  haemorrhage  or  with  very  trifling 
loss,  and  the  patient  generally  recovers  without  any  serious  symptom.    Bat 
unless  some  care  is  taken  to  prevent  the  cicatrisation  of  the  cut  end  of  the 
urethra,  a  most  painful  stricture  will  result,  and  I  have  seen  the  orifice  of 
the  urethra  contracted  to  the  size  of  a  pinhole.     This,  however,  is  the  result 
of  unpardonable  negligence.     Always  after  the  amputation  of  the  penis,  as 
soon  as  the  bleeding  is  suppressed,  a  director  should  be  passed  down  tlie 
urethra,  and  the  tube  should  be  slit  down  with  scissors  on  its  lower  aspect 
for  about  half  an  inch.     Then  the  flaps  of  mucous  membrane  should  be 
picked  up  and  attached  to  the  skin,  whereby  a  large  valvular  opening  will  be 
left,  that  will  show  no  tendency  to  contract.    The  old  plan,  of  passing  bougies 


'  Sir  J.  Paget  has,  however,  pointed  out  that  in  many  oases  the  orifleo  of  the  prepucs 
may  be  so  stretched  by  constant  gentle  traction  that  the  glans  can  ultimately  be  expow*!* 
and  the  operation  avoided. 
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constantly  to  keep  the  end  of  the  urethra  from  contraoting,  is  painful  and  Cox  Ciraom- 
lesa  efficient.  '^^• 

Congenital  phimosis  ^  should  always  be  treated  by  circumcision.  It  is 
a  malformation  which  offcen  leads  to  considerable  irritation,  causing  many  of 
the  symptoms  of  stone  in  the  bladder,  and,  as  stated  before,  it  undoubtedly 
predisposes  to  epithelioma. 

The  operation  of  circumcision  is  a  very  easy  one  and  requires  no  special 
apparatus.  A  director  is  passed  up  between  the  glans  and  prepuce  on  the 
dorsal  aspect,  and  the  knife  thrust  through  the  skin  and  made  to  cut  out.  The 
mucous,  or  internal,  layer  is  never  sufficiently  divided  by  this  cut,  but  should 
be  afterwards  incised  to  the  same  extent  as  the  outer  skin.  Any  adhesions 
between  the  prepuce  and  glans  must  be  divided.  Then  the  two  layers  should 
be  removed  with  sharp  scissors  by  a  cut  running  parallel  to  the  corona  glandis 
evenly  all  round  the  organ,  leaving  just  enough  of  the  inner  layer  to  hold  the 
stitches.  This  is  now  to  be  united  to  the  skin  by  a  few  points  of  fine  suture. 
Sometimes  the  artery  of  the  frsenum  requires  twisting  or  tying.  The  wound 
is  to  be  covered  with  oiled  lint  and  the  penis  raised  by  a  pad  between  the 
thighs  and  a  bandage.     The  sutures  may  be  removed  on  the  third  day. 

When  the  opening  is  merely  narrowed,  but  the  prepuce  is  not  inordinately  other  affec- 
long,  it  is  sufficient  to  sht  up  both  its  layers  thoroughly  and  unite  the  lips  of  ^^^ 
the  little  wound  with  sutures. 

A  few  cases  of  persistent  priapism  have  been  recorded  from  obscure  causes, 
which  are  best  treated  by  low  diet,  tartar  emetic,  or  bromide  of  potassium. 
In  other  cases  priapism  results  from  disease  or  injury  of  the  nervous  centres, 
from  irritation  of  the  urethra  or  prostate,  or  from  injury  during  connection. 
The  treatment,  in  these  cases,  must  be  directed  to  the  cause. 

Gangrene  has  been  known  as  one  of  the  sequelsB  of  typhus  fever,  or  from 
paraplegia,  and  a  remarkable  case  of  spontaneous  gangrene  of  the  penis, 
followed  by  recovery,  is  recorded  by  Mr.  Partridge  in  the  twentieth  volume 
of  the  *  Medical  Times  and  Gazette.' 

'  In  a  curious  case  mentioned  in  the  *  Brit.  Med.  Joum.'  1878,  vol.  i.  p.  335,  the  prepuce 
U  said  to  have  been  oongenitally  imperforate.     The  malformation  was  eanilv  remndtArl. 
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CHAPTER  XL. 

SURGICAL  DISEASES  OF  THE   FEMALE   ORGANS  OF   GENERATION. 

The  diseases  of  the  female  organs  of  generation  which  come  within  the 
province  of  the  surgeon  are  as  follows  : — 
Malfonna-  The  commonest  malformation  (if  it  deserve  so  grave  a  name)  is  the  oloenre 

heSon  ^*  ^^  adhesion  of  the  labia,  which  is  often  seen  in  infants  and  sometimes  passes 
the  labia,  undetected  so  as  to  be  presented  to  the  notice  of  the  surgeon  in  later  child- 
hood. Very  rarely  it  is  allowed  to  persist  till  puberty.  It  is  not  anfire- 
quently  confounded  with  imperforate  hymen ;  but  the  mistake  ought  not  to  be 
committed ;  for  the  adhesion  is  between  the  labia  majora  quite  in  front  of 
the  hymen,  and  it  is  not,  at  least  in  the  early  years  of  life,  in  any  sense  mem- 
branous. After  years  of  neglect  it  may  become  tougher  and  require  division 
with  a  knife  and  director ;  but  usually  all  that  is  necessary  is  to  puU  the 
parts  asunder  forcibly,  and  prevent  readhesion  by  keeping  the  labia  separated 
with  a  piece  of  oiled  lint. 
Imperfor-  Imperforate  hymen  is  a  much  graver  malformation,  especially  if  (as  is 

ate  hymen,  ^iinost  always  the  case)  it  escapes  detection  in  infancy,  and  the  patient  first 
applies  for  advice  when  the  collection  of  the  menstrual  fluid  has  considerably 
dilated  the  cavity  of  the  uterus.  Under  these  circumstances  any  slight  opera- 
tion, though  it  is  indispensable,  involves  serious  danger.  Hence  the  advice 
usually  given  in  such  cases,  to  wait  for  operation  till  after  puberty,  seems  quite 
erroneous.  If  the  condition  of  the  parts  is  discovered  in  childhood,  it  is  easy 
and  perfectly  safe  to  remove  a  small  portion  of  the  hymen,  so  as  to  make  an 
opening  into  the  vagina.  But  when  the  uterine  cavity  becomes  distended  with 
menstrual  fluid,  or  with  the  treacly  inspissated  remains  of  such  fluid,  it  is 
often  noticed  that  after  an  opening  has  been  made  in  the  hymen,  the  uterus 
is  thrown  mto  spasmodic  action,  and  the  Fallopian  tube,  which  is  dilated  as 
well  as  the  uterus,  often  gives  way  under  this  action,  causing  extravasation 
of  the  fluid  into  the  peritoneal  cavity,  and  fatal  peritonitis.^ 
Imperfor-  The  point  of  chief  importance  in  these  cases  is  to  decide  whether  the  case 

ate  vagina,  jg  merely  one  of  imperforate  hymen,  or  whether  the  vagina  is  itself  imper- 
forate, and  if  so,  whether  the  uterus  is  present  or  absent.  Mr.  Jonathan 
Hutchinson  speaks  on  this  head  as  follows :  '  When  there  is  evidence  of  the 
retention  of  menstrual  fluid,  and  therefore  of  the  presence  of  a  uterus,  and 
probably  of  a  vaginal  cavity  above  the  occlusion,  the  case  will  come  fairly 
under  surgical  treatment.  In  the  first  place,  the  character  of  the  obstructing 
medium  must  be  determined.  If  the  obstruction  be  found  within  an  inch,  or 
two  inches  of  the  vulva,  and  if  it  be  constituted  by  a  membrane,  stretched 
across  an  otherwise  well-formed  vagina,  the  case  is  probably  one  of  imperfo- 
rate hymen.     In  some  of  these  during  coughing,  the  propulsion  of  the  fluid 

*  Let  me  in  passing  just  call  the  reader's  attention  to  this  amongst  other  facts  vhich 
proTe  that  the  assertion  ordinarily  made  in  anatomical  works  that  the  Fallopian  tube  opcas 
into  the  peritoneal  cavity  cannot  be  true,  at  least  in  it«  literal  sense.  There  is  oo  membmac 
separating  the  two  cavities,  and  the  one  can  be  made  to  open  into  the  other  by  passing  a 
probe :  but  that  thej  do  not  communicate  during  life  is  proved  by  the  fact  that  no  iot«r- 
change  of  fluid  ever  takes  place,  however  much  the  peritoneum  may  be  diatanded  by  dropiy 
or  the  Fallopian  tube  by  retained  menses. 
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downwards  may  easily  be  felt,  or  the  distended  membrane  may  even  be  forced 
as  low  as  the  vulva  itself.' ' 

When  the  obstruction  is  of  only  slight  thickness  there  is  no  difficulty 
about  the  treatment.  The  patient  being  secured  in  the  lithotomy  position  a 
puncture  is  made  into  the  collection  of  fluid  and  this  is  enlarged  with  the 
fingers,  director  and  forceps.  It  seems  that  a  free  opening  is  safer  than  a 
small  one,  as  rendering  the  forcing  action  of  the  uterus  less  likely  to  act  on 
the  Fallopian  tubes.  If  the  obstruction  be  of  considerable  extent,  a  very 
careful  dissection  in  the  direction  of  the  supposed  upper  part  of  the  vagina 
must  be  undertaken,  assisted  by  the  finger  in  the  rectum  and  by  a  staff  in 
the  bladder.  If  this  has  to  be  done  deeply,  the  deeper  incisions  are  more 
safely  made  horizontally ;  but  in  such  cases  the  operation  is  doubtless  both 
embarrassing  and  dangerous. 

I  do  not  speak  here  of  cases  of  doubtful  sex,  since  it  is  only  in  the  rarest 
possible  circumstances  that  any  surgical  treatment  is  required,  and  advice  as 
to  the  sexual  relations  lies  more  in  the  province  of  the  accoucheur. 

A  very  troublesome  affection,  and  one  which  is  sometimes  very  difficult  to  VaaenlAr 
treat,  is  the  small  vascular  tumour,  or  urethral  haBmorrhoid,  which  is  some-  J[^^^' 
times  found  surrounding  the  meatus  of  the  female  urethra.  In  structure  it 
much  resembles  a  n»vu8.  It  occasions  a  good  deal  of  pain  and  irritation  ; 
leads  to  a  troublesome  frequency  in  micturition  ;  renders  sexual  intercourse 
very  painful,  sometimes  impossible,  and  often  bleeds  a  good  deal.  Though 
the  disease  appears  trifling,  it  is  often  very  difficult  to  cure,  recurring  again 
and  again,  even  after  apparently  complete  removal.  Three  methods  of  treat- 
ment are  in  use — caustics,  the  ligature,  and  excision.  The  first  are  often  suc- 
cessful if  freely  used  and  if  sufficiently  strong.  The  pure  nitric  acid,  repeat- 
edly applied,  will  often  ultimately  eradicate  the  growth,  with  little  pain  and 
no  risk  or  confinement  to  bed ;  but  it  often  fails.  The  actual  or  galvanic 
cautery  is  perhaps  more  efficient,  but  requires  anaesthesia  for  its  application. 
If  only  a  portion  of  the  circumference  of  the  meatus  is  involved  in  the  growth, 
the  latter  may  be  encircled  in  a  Hgature  passed  deeply  under  its  base,  through 
healthy  tissues,  care  being  taken  to  keep  the  urethra  open  while  passing  the 
hgature,  so  that  the  opposite  wall  of  the  canal  may  not  be  included  in  it. 
But  the  most  efficient  plan  is  to  dissect  the  growth  out  completely  with  the 
knife  or  scissors,  taking  care  to  carry  the  incisions  through  healthy  tissues. 
No  formidable  bleeding  need  be  apprehended  ;  but  even  after  this  operation, 
I  have  seen  the  growth  return,  and  if  it  be  necessary  to  cut  deeply,  there  is 
often  partial  incontinence  of  urine,  i.e.  the  patient  is  obliged  to  attend  to  the 
first  desire  to  empty  the  bladder,  otherwise  the  urine  will  very  soon  pass  in 
spite  of  her. 

Cystic  and  other  innocent  tumours  are  not  uncommon  in  the  tissue  of  the  Tumoan  of 
labium.  The  cysts  are  probably  always,  and  certainly  they  usually  are,  t^^Ubia. 
formed  by  the  obliteration  of  the  duct  of  a  mucous  follicle,  as  is  often  seen 
in  the  mouth.  This  is  sometimes  the  result  of  irritation,  so  that  they  are 
not  unfrequently  developed  soon  after  marriage.  They  contain  a  glairy 
mucus,  and  they  are  only  troublesome  if  the  patient  is  in  the  habit  of  sexual 
intercourse,  or  if  they  inflame  and  suppurate,  which  will  occur  occasionally. 
They  may  be  dissected  out  entirely,  or  they  may  be  often  cured  by  laying 
tliem  freely  open  and  stuffing  the  orifice  with  lint ;  or  still  more  certainly  by 

*  '  Syst.  of  Surg.'  3rd  ed.  toI.  iii.  p.  394. 
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fjhjr  of  the 
abia  and 
clitoris. 


Cancer 
of  the 
external 
parts. 


clearing  away  all  the  secretion  and  rubbing  the  interior  with  caustic.  The 
recommendation  of  the  treatment  by  laying  the  cyst  open  is  that  it  does  not 
render  the  employment  of  chloroform  necessary,  nor  are  any  assistants  re- 
quired. The  removal  of  the  entire  cyst  is,  of  course,  more  certainly  successful. 

Fibrous  tumours  also  form  in  the  labium,  and  are  frequently  allowed  to 
attain  an  enormous  size.  They  then  become  pendulous,  and  greatly  interfere 
with  all  movements,  as  well  as  with  the  functions  of  the  parts.  Their  re- 
moval is  sometimes  attended  with  much  haBmorrhage,  and  when  this  is  appre- 
hended in  consequence  of  the  size  of  the  mass  or  its  vascular  appearance,  it 
is  prudent  to  control  the  bleeding  by  a  temporary  ligature  or  clamp  passed 
round  the  base  of  the  tumour  beyond  the  part  at  which  it  is  removed. 

With  regard  to  condylomata,  mucous  tubercles,  and  other  syphilitic  affec- 
tions of  the  labium,  I  do  not  know  that  I  need  add  anything  to  what  will  be 
found  in  other  parts  of  the  work. 

The  tissues  of  the  labia  and  cHtoris  are  sometimes  so  much  hypertrophied 
by  the  constant  recurrence  of  inflammation  (whether  syphilitic  or  no),  or  by 
elephantiasis,  that  it  becomes  necessary  to  remove  the  diseased  part.  In 
such  a  case  the  surgeon  should  be  prepared  for  free  hemorrhage,  and  as  tlie 
base  of  the  growth  is  usually  too  extensive  to  be  included  in  a  clamp,  the 
best  plan  is  to  pass  a  munber  of  stout  harelip  pins  through  it,  and  having  re- 
moved the  diseased  tissue  pretty  close  to  these  pins,  and  tied  any  large  vessels, 
to  pass  the  twisted  suture  round  the  pins  tightly  enough  to  restrain  any 
further  oozrQg :  or  the  mass  may  be  removed  with  the  galvanic  ^raseur. 

Cancer  of  the  external  parts  is  almost  aJways  epithelial.  It  may  occur  as 
a  primary  disease,  and  then  usually  in  later  life,  or  it  may  be  developed  on  a 
venereal  ulcer.  It  rapidly  affects  the  inguinal  glands.  Its  diagnosis  from 
tertiary  syphilitic  affection  rests  on  the  diffused  hardness  and  irregular  sur&ce 
of  the  ulcer,  and  on  the  affection  of  the  glands,  as  well  as  on  the  history. 
From  rodent  ulcer,  wliich  is  sometimes,  though  rarely,  found  in  the  same 
situation,  it  is  distinguished  by  the  distinct  deposit  which  is  found  in  epithe- 
lioma ;  but  the  diagnosis  is  not  of  very  great  importance,  since  both  require 
the  same  treatment.  Early  and  complete  excision  is  urgently  demanded ; 
although  there  is  great  probability  of  return,  much  more  so  than  in  the 
analogous  disease  of  the  scrotum.  The  enlarged  glands  should  be  removed  at 
the  same  time,  if  they  are  decidedly  indurated.  When  the  patient  will  not 
submit  to  the  removal  by  the  knife,  the  use  of  caustics  must  be  substituted, 
but  is  decidedly  inferior. 


Accidents 
in  parturi- 
tion. 

Raptnred 
peruuBiim. 


Eupture  of  the  perinteum  is  an  accident  following  on  parturition,  and  in 
its  highest  grades  constitutes  a  serious  infirmity  which  imperatively  calls 
for  a  surgical  operation.  The  slighter  ruptures  can  often  be  brought  to 
heal  at  once  by  bringing  the  parts  together  with  a  stitch  and  keeping  the 
legs  together  for  some  time  after  parturition,  the  strictest  cleanliness  bein? 
enforced.  But  when  the  whole  tissue  of  the  perineum,  including  the 
sphincter,  has  been  lacerated,  so  that  there  is  little  or  nothing  to  separate 
the  vagina  and  rectum  this  will  probably  not  succeed,  though  even  in  each 
cases  the  attempt  should  be  made.  When  the  rupture  is  extensive  the 
patient  has  very  imperfect  control  over  the  feeces,  and  often  can  hardly  walk 
about,  from  a  sensation  as  if  the  uterus  were  coming  down.  Frequently  there 
is  a  considerable  amount  of  prolapsus.  The  operation  for  the  restoration  of 
the  perinsBum  relieves  the  prolapsus,  at  any  rate  for  a  time ;  and  in  some  ca:<es 
of  prolapsus,  where  the  vagina  is  very  wide,  an  operation  exactly  similar  nwy 
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be  performed  with  advantage,  even  if  there  has  been  no  rapture  of  the 
perinseum. 

The  operation  is  thus  performed.  The  patient  is  narcotised,  and  secured 
in  the  lithotomy  position ;  the  hair  is  removed  from  the  labia  as  fax  forward 
as  is  necessary ;  the  vagina  is  well  opened  by  means  of  a  duck-bill  speculum. 
Then  two  quadrangular  flaps  are  marked  out  with  the  knife  by  two  lines 
running  parallel  to  each  other  along  the  labia  about  three-quarters  of  an  inch 
from  the  orifice  of  the  vulva,  which  are  joined  by  a  transverse  incision  just 
in  front  of  the  anus.  Another  incision  is  drawn  in  the  middle  line  from  the 
centre  of  this  last  to  about  three-quarters  of  an  inch  inside  the  vagina,  and 
from  this  the  base  of  the  flap  extends  in  a  slanting  direction  forwards  and 
outwards  to  join  the  incision  on  the  labium  as  feur  forwards  as  the  surgeon 
thinks  fit.  The  further  forward  the  dissection  is  carried  the  more  firm  and 
reaisting  will  the  new  perin»um  be;  but  it  is,  of  course,  undesirable  to 
narrow  the  orifice  too  much.  After  marking  out  the  flaps,  the  surgeon 
proceeds  to  carefrdly  dissect  up  the  mucous  membrane  and  skin  from  the 
whole  of  the  part  so  marked  out.  On  the  rectovaginal  septum  this  is  facih- 
tated  by  an  assistant  putting  his  forefinger  in  the  bowel.  Great  care  must  be 
taken  to  remove  every  vestige  of  the  mucous  membrane.  Mr.  J.  Hutchinson 
inclines  to  Langenbeck*s  practice  of  preserving  the  flaps,  leaving  them  attached 
by  their  base  in  the  vagina,  paring  them  down  as  much  as  is  necessary,  and 
sewing  them  together  in  order  to  form  a  covering  for  the  wound.  I  have  not 
found  much  advantage  from  this  proceeding  in  the  cases  in  which  I  have  tried 
it.  When  the  denudation  is  complete,  and  the  bleeding  (which  is  often  free) 
has  been  checked  by  torsion  of  the  vessels  and  the  free  application  of  iced 
water,  the  parts  are  to  be  brought  together  with  the  quilled  suture.  For  this 
purpose  three  or  four  loops  of  strong  silk  or  whipcord  (according  to  the  depth 
of  the  new  perinaeum)  are  passed  through  the  whole  thickness  of  the  tissues. 
This  is  most  readily  effected  by  means  of  a  long  and  very  strong  deeply- 
curved  needle  on  a  handle— called  Baker  Brown's  needle.  The  point  of 
this  is  entered  just  inside  the  left  tuber  ischii  and  the  ligature  is  carried  to 
tlie  very  bottom  of  the  denuded  part,  and  the  point  brought  out  near  the 
right  tuberosity.  The  posterior  suture  should  not  cross  the  cleft  at  all,  but 
should  be  buried  in  the  rectovaginal  septum,  when  that  septum  exists.  K 
such  a  needle  is  not  at  hand,  the  loops  can  easily  be  passed  with  a  common 
carved  needle,  exactly  as  in  fissure  of  the  palate  (p.  682),  drawing  the  ligature 
across  from  one  side  to  the  other  by  passing  one  loop  inside  the  other. 
There  are  now  a  series  of  loops  on  the  right  side  of  the  perinaeum,  and  a 
series  of  double  ends  on  the  other.  A  piece  of  bougie  is  passed  through  all 
the  loops,  another  is  laid  between  the  double  ends,  the  patient's  thighs  are 
brought  together,  and  these  deep  sutures  are  tied  very  firmly.  The  pressure 
on  the  deep  parts  forces  the  cutaneous  edges  in  the  middle  outwards.  These 
must,  therefore,  be  attached  together  with  silver  sutures.  Finally,  if  the 
vaginal  flaps  of  mucous  membrane  have  been  preserved,  they  must  be  attached 
to  the  front  of  the  wound.  In  some  cases  where  the  rectum  has  been  much 
lacerated,  and  there  is  tension  on  the  parts,  it  is  necessary  to  make  free  lateral 
incisions  through  the  sphincter  on  either  side,  sloping  towards  the  tuberosities 
of  the  ischium ;  but  this  is  not  required  in  ordinary  cases,  and  should  always 
be  avoided  if  possible.  Ice  may  be  applied  in  the  vagina  if  oozing  of  blood 
occurs  after  the  operation.  Before  the  operation  the  patient  should  be  freely 
purged,  so  that  there  may  be  no  call  to  pass  motions  for  some  time,  and 
artificial  constipation  is  to  be  kept  up  for  about  a  fortnight  by  the  administra- 
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tion  of  about  ten  drops  of  laudanum  twice  a  day.  The  water  must  be  drawn 
off  carefully  by  the  surgeon  or  a  dexterous  attendant  twice  or  three  times  a 
day,  as  may  be  necessary.  On  no  account  should  the  patient  be  allowed  to 
pass  any  urine  for  about  ten  days.  Then  she  may  pass  it  in  the  prone 
position.  She  should  be  fed  as  well  as  her  appetite  permits.  It  is  scarcely 
necessary  to  say  that  the  period  immediately  succeeding  menstruation  should 
be  selected;  but  in  spite  of  this  the  operation  may  provoke  premature 
recurrence  of  the  flow,  and  this  may  prevent  the  healing  of  the  wound. 
There  is  usually  a  great  deal  of  foul  discharge,  which  should  be  carefully 
syringed  away  with  Condy's  fluid.  The  operation  is  a  very  successful  one. 
In  some  cases  fistulous  openings  are  left  in  the  new  perinseum  after  union, 
but  they  can  generally  be  easily  united  again.  In  one  unfortunate  case  1 
have  seen  death  from  phlebitis  and  pyaemia,  but  such  a  disaster  is  purely 
exceptional.  The  worst  which  is  to  be  apprehended  is  that  union  may  not 
occur,  and  this  will  not  generally  preclude  success  in  another  attempt. 

This  method  of  operating  is,  as  I  have  said,  usually  successful,  but  it  is  no 
doubt  liable  to  the  two  objections  raised  against  it  by  American  surgeons. 
1.  That  the  approximation  of  the  thighs  tends  to  encourage  and  retain  tlie 
foul  discharge.  2.  That  the  deep  sutures  being  passed  in  a  curved  direction 
tend  to  cut  their  way  out  to  the  skin,  and  so  to  cause  a  want  of  union  in  the 
deep  parts  of  the  wounds,  whereby  a  fistulous  opening  wiU  be  found.  To 
obviate  this,  a  new  procedure  has  been  devised  by  Dr.  Willard  Parker  of  New 
York,  which  maybe  thus  summarily  described.^  The  sphincter  ani  is  divided 
subcutaneously  and  then  stretched.  The  flaps  are  pared  off  the  rupture,  and 
the  edge  of  the  rectovaginal  septum  split,  so  that  raw  surfaces  can  be  obtained 
without  loss  of  substance.  Then  lateral  incisions  are  made  into  the  ischio- 
rectal fossa  parallel  to  the  cleft  on  either  side  and  carried  into  the  fossa  to  a 
sufficient  depth  to  enable  the  surgeon  to  press  the  deepest  parts  of  the  fissure 
together  with  his  fingers  passed  into  these  cuts.  Deep  sutures  are  then 
carried  straight  across  the  cleft  at  the  bottom  of  the  incisions,  and  secured 
over  pieces  of  elastic  catheter  laid  in  the  incisions,  while  the  edges  of  the 
cleft  are  united  by  superficial  sutures  both  in  the  vagina  and  rectum.  The 
flaps  pared  off  the  cleft  are  preserved,  as  in  Langenbeck's  method,  to  cover 
the  cleft.  Then  the  patient  is  arranged  in  bed  with  the  thighs  widely 
separated,  and  the  part  operated  on  only  covered  with  a  single  thickness  of 
sheeting,  air  being  freely  admitted  to  the  wound.  A  catheter  is  retained  in 
the  bladder. 

As  I  have  said  above,  the  same  operation — viz.  to  bring  the  lower  part  of 
the  vagina  together,  so  as  to  narrow  its  orifice  and  thicken  the  periuieum,  is 
sometimes  advisable  in  prolapsus  uteri ;  but  as  the  weakness  which  leads  to 
prolapsus  is  more  in  the  parts  above  the  uterus  than  in  those  below  it  can  only 
be  looked  on  as  an  accessory  measure.  The  most  important  part  of  the 
treatment  of  extreme  prolapsus  is  rest  in  the  horizontal  position  with  the 
uterus  completely  reduced.  If  this  can  be  insisted  on  for  a  sufficient  time, 
most  cases  of  prolapsus  will  be  found  to  be  manageable — i.e.  though  not 
cured,  the  patient  will  be  restored  to  fair  comfort  and  a  certain  amount  of 
activity  by  the  use  of  the  pessary.  If  the  orifice  of  the  vagina  is  very  wide, 
no  doubt  the  operation  above  described  will  assist  in  maintaining  the  position 
of  the  uterus ;  but  unless  care  is  taken  afterwards,  the  external  parts  will 
certainly  yield  to  the  pressure  of  the  uterus,  and  the  patient  will  be  as  bad  tf 
ever  again. 

*  See  a  case  reported  by  Dr.  Stimaon  in  the  *  New  York  ArebiTes  of  Clinioal  Sorgerr, 
vol.  i.  p.  26. 
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An  ingenious  and  very  promising  operation  has  recently  been  introduced 
into  practice  by  Dr.  Alexander,  of  Liverpool,'  with  a  view  of  bracing  up  the 
uterus  from  above — viz.  to  cut  down  on  the  external  abdominal  rings  and 

*  wind  up  the  slack '  of  the  round  ligaments  by  cautious  traction,  until  the 
position  of  the  uterus  is  felt  to  be  remedied.  The  ligament  is  then  stitched 
to  the  tissues  around  the  ring,  and  the  loose  ends  attached  to  each  other,  or 
rolled  round  two  pieces  of  wood,  which  are  fiAstened  together  in  the  middle 
Une.  Four  cases  are  referred  to  in  which  the  operation  was  performed  with 
success. 

The  stretching  of  the  vagina  in  parturition  or  some  accidental  imper-  Vaginal 
fection  of  its  muscular  structure  may  so  weaken  its  walls  that  a  kind  of  ^■^**^^*' 
partial   hernia   of  the  bladder  through  them  is  produced.     This  is  called 

*  vaginal  cystocele  *—  a  bulging  tumour  in  the  roof  of  the  vagina,  which 
disappears  when  the  catheter  is  used,  and  pressure  on  which  may  cause  the 
escape  of  urine.  The  patient  often  suffers  from  some  difficulty  in  making 
water  and  irritation  of  the  bladder.  The  remedy  consists  in  reducing  the 
projecting  bladder  entirely,  then  paring  a  lunated  edge  of  the  vagina  on  each 
side,  bringing  the  edges  together  in  the  median  line,  and  keeping  the  bladder 
empty  by  means  of  the  catheter  retained  in  the  urethra  till  the  vaginal  wound 
is  soundly  healed. 

Vesicovaginal  and  rectovaginal  fistulas  are  lesions  which  are  caused  by  Vaginal 
parturition,  and  generally  by  the  prolonged  pressure  of  the  foetal  head,  though  ^*'***- 
in  some  cases  by  direct  laceration,  either  in  the  passage  of  the  foetus  or  by 
instruments.^  As  most  of  these  injuries  are  accompanied  by  loss  of  substance 
cicatrisation  has  often  taken  place  around  the  seat  of  perforation,  and  the 
vagina  is  narrowed  and  puckered  by  scars.  In  such  cases  the  first  step  towards 
cure  is  to  divide  such  cicatrices  and  keep  the  vagina  dilated  until  the  parts 
have  healed.  Vesicovaginal  fistula  is,  on  the  whole,  easier  to  cure  than  recto- 
vaginal, at  least  in  uncomplicated  cases ;  but  it  is  sometimes  complicated 
with  injury  to  the  uterus  or  the  urethra,  which  hardly  permits  of  entire  re- 
covery. Thus  the  sloughing  may  have  implicated  the  os  uteri  so  that  the 
bladder  and  uterus  form  almost  one  cavity,  or  the  urethra  may  be  entirely 
separated  from  the  bladder  or  even  altogether  destroyed.  In  such  very  severe 
cases  it  may,  perhaps,  be  better  to  abstain  from  operation  altogether,  and 
merely  provide  the  patient  with  a  urinal,  giving  her  instructions  to  wash  the 
parts  well  out  with  dilute  mineral  acid  as  often  as  is  necessary  to  prevent  the 
formation  of  sabulous  concretions.  In  other  cases  an  imperfect  cure  may  be 
effected  by  uniting  the  back  wall  of  the  vagina  to  the  anterior  lip  of  the  fissure, 
so  that  the  uterus  and  bladder  fall  into  one  cavity  and  the  patient  menstruates 
through  the  urethra.  I  have  seen  cases  in  which  this  obliteration  of  the 
vagina  has  taken  place  spontaneously,  so  that  the  os  uteri  was  completely 
hidden.  But  in  the  common  cases  in  which  there  is  no  great  loss  of  sub- 
stance and  the  fistula  does  not  involve  the  uterus,  a  cure  may  generally  be 
obtained,  though  it  is  often  necessary  to  repeat  the  operation  several  times. 
The  operation  is  thus  performed:  the  patient  is  narcotised  and  placed  in  Operation 
the  lithotomy  position'  the  vagina  thoroughly  exposed  by  the  duck-bill  ^yl[^^^ 

fistnla. 
>  '  Hed.  Times  and  Gas/  April  1,  1882. 

*  In  one  very  singular  case  related  in  Dr.  Emmet's  work  on  '  Vesicovaginal  Fistula,'  that 
lesion  was  caused,  not  by  any  accident  of  parturition,  but  by  the  accidental  explosion  of  a 
pistol  which  had  fallen  on  the  ground  at  the  woman's  feet. 

*  In  America  the  prone  position  on  the  hands  and  knees  is  often  adopted,  and  the  patient 
is  fiEvquently  not  under 
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speculum,  and  the  os  uteri  is  gently  dragged  down  as  £Bur  as  possible  with  a 
vulsellum,  so  as  to  get  the  fistula  well  within  reach.  Then  the  whole  of  the 
mucous  membrane  of  the  vagina  is  pared  away  around  the  opening,  the  bladder 
being  interfered  with  as  little  as  possible,  and  the  sutures  are  passed  so  as 
to  take  up  only  the  tissues  in  the  vagina  and  not  lodge  the  sutures  in  the 
bladder.  The  object  is  to  bring  the  vesical  mucous  membrane  together  u 
closely  as  possible,  but  not  to  leave  any  suture  in  the  cavity  which  can 
conduct  the  urine  into  the  wound.  The  fistula  is  brought  together  longi- 
tudinally, transversely,  or  obliquely,  according  to  circumstances,  so  tb&t  there 
may  be  as  little  tension  as  possible  on  the  sutures.  The  sutures  can  be 
secured  by  twisting  them  with  the  '  wire  twister,'  which  is  a  stem  carrying  a 
small  cross-piece  of  metal  having  a  hole  on  each  side.  The  ends  of  the  wire 
are  passed  through  these  two  holes.  The  suture  is  run  up  as  tight  as 
necessary,  and  then  by  rotating  the  handle  the  ends  are  securely  twisted. 
This  instrument  enables  the  operator  to  tie  the  sutures  at  any  depth  where 
the  fingers  could  not  reach.  The  cleft  having  been  completely  closed,  if  anj 
tension  exists  it  may  be  possible  to  relieve  it  by  dividing  cicatricial  bands  in 
the  neighbourhood,  and  then  an  S -shaped  catheter  of  soft-metal  is  placed  in 
the  urethra,  and  will  keep  its  place  by  its  own  shape,  or  the  catheter  may  be 
tied  in :  a  bag  is  attached  to  it  and  changed  as  often  as  necessary,  or  the  tube 
is  left  opening  into  a  vessel  below  the  bed.  This  catheter  must  be  gentlv 
changed  twice  a  day  at  first,  and  then  every  day ;  but  the  sutures  need  not  be 
removed  for  an  unlimited  time.  After  a  fortnight  if  no  water  has  passed  into 
the  vagina  the  patient  may  be  relieved  from  the  catheter,  and  in  another 
week  the  sutures  may  be  examined  and  if  all  is  healed  may  be  gently  with- 
drawn. If  the  opening  is  narrowed  but  not  closed,  a  few  weeks  must  be 
allowed  to  elapse,  until  all  irritation  has  long  subsided,  before  the  operation  is 
repeated. 

The  operation  for  rectovaginal  fistula  is  exactly  the  same  in  principle,  the 
great  object  being  to  exclude  the  sutures  from  the  rectum,  so  that  no  air  or 
matter  from  the  bowel  may  get  into  the  vaginal  wound.  The  bowels,  as  in 
ruptured  perinaeum,  must  be  kept  from  action  for  about  a  fortnight,  and  if 
there  is  much  tension  on  the  sutures  it  may  be  necessary  to  divide  the 
sphincter.  Careful  syringing  of  the  vagina  is  very  necessary  to  prevent  the 
accumulation  of  foul  discharge  around  the  healing  wound. 


Poljrpiu 

uten. 


Uterine  polypi  are  sometimes  quite  small  and  almost  sessile,  growing 
from  one  of  the  lips,  or  near  the  cervix  uteri,  and  consisting  of  the  enlarged 
glandulsB  Nabothi,  or  of  hypertrophied  mucous  membrane,  or  cellnlar  tissue. 
These  tumours  bear  some  analogy  to  the  conmion  mucous  polypi  of  the  nose. 
They  never  attain  any  large  size ;  but  may  cause  a  good  deal  of  inconvenience 
from  hsemorrhage  at  irregular  intervals,  and  from  leucorrhoea.  Their  re- 
moval can  never  involve  much  difficulty  or  danger.  The  tumour  being  well 
exposed  is  to  be  twisted  off,  or,  if  more  sessile,  removed  with  the  scissors, 
bleeding  being  repressed  by  the  appHcation  of  perchloride  of  iron  or  the 
cautery,  before  the  patient  is  allowed  to  recover  &t>m  anarathesia. 

The  ordinary  polypi,  however,  consist  of  fibrous  tissue  mixed  with  nn- 
striped  muscle.  They  grow  from  the  muscular  wall  of  the  uterus,  and  oAen 
attain  an  enormous  size.  When  they  pass  into  the  cavity  so  as  to  assnme 
the  form  of  polypi,  they  usually  become  detached  from  the  muscular  tissoe 
of  the  uterus,  and  are  completely  covered  with  mucous  membrane,  though 
this  is  not  always  the  case.    Though  they  may  cause  very  great  hmmonhMge^ 
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they  are  not  usually  in  themselveB  very  vascular.  They  are  pecuharly  prone 
to  calcareous  degeneration,  and  preparations  exist  showing  such  tumours 
converted  almost  entirely  into  an  earthy  mass  covered  by  the  mucous 
membrane. 

There  are,  again,  other  polypi  much  looser  and  more  vascular  than  these, 
vrhich  are  sarcomatous  in  structure,  and  prone  to  obstinate  recurrence  after 
removal ;  and  malignant  disease  will  sometimes  grow  in  a  pendulous  form 
like  polypus ;  but  both  these  events  are  rare. 

The  general  subject  of  fibrous  or  fibromuscular  tumour  and  polypus  of 
the  uterus  belongs  more  to  obstetrics  than  to  surgery ;  but  a  few  words  must 
be  said  about  the  removal  of  these  tumours.  Polypi,  i.e.  the  pendulous 
tumours  attached  to  the  interior  of  the  uterus,  may  be  removed  with  ease 
when  their  attachment  can  be  exposed,  and  this  is  usually  near  the  os  uteri. 
And  even  if  the  surgeon  cannot  penetrate  to  the  seat  of  implantation  of  the 
polypus,  he  may  be  sure  that  any  small  remnant  of  the  neck  of  the  polypus 
which  he  may  have  been  obliged  to  leave  will  wither  away.  Small  polypi, 
or  those  whose  neck  is  thin,  may  be  safely  removed  by  torsion.  The  patient 
is  to  be  narcotised,  and  the  polypus  being  well  exposed  is  to  be  grasped  near 
its  root  with  a  vulseUum  forceps,  and  slowly  twisted  round  till  it  is  loose. 
If  the  neck  is  so  thick  that  this  would  not  be  expedient,  the  wire  ^craseur ' 
may  be  used  to  divide  the  neck,  or  the  galvanic  ^craseur  may  be  used 
with  still  less  risk  of  haBmorrhage  or  of  unhealthy  inflammation.  The 
old  plan  of  passing  a  ligature  round  the  base  with  Gooch's  double  canula, 
and  leaving  the  canula  containing  the  tightened  ligature  in  position,  is  now, 
I  believe,  almost  abandoned.  It  has  its  advantages,  however,  for  tumours 
with  a  very  thick  neck,  since  the  tension  of  the  ligature  can  be  gradually 
increased  as  it  cuts  into  the  base  of  the  tumour. 

Embedded  fibrous  tumours  may  be  removed  by  enucleation,  but  as  this  Enuole*- 
is  a  very  dangerous  and  uncertain  operation,  it  should  only  be  used  when  ^^^rou 
the  patient  is  in  great  danger  otherwise  of  dying  from  haemorrhage.    The  os  tumour. 
and  cervix  uteri  must  be  previously  dilated   with  tents,   and  the  uterus 
dragged  down  by  gradual  traction  as  near  the  external  parts  as  possible,  so 
as  to  bring  the  tumour  well  into  view.    If  the  latter  is  covered  by  uterine 
tissue,  this  must  be  divided  by  the  knife,  and  then  the  tissue  of  the  tumour 
most  be  separated  from  that  of  the  uterus  with  the  finger,  or  any  convenient 
blunt  instrument,  sufficiently  to  allow  of  the  implantation  of  a  strong  pair  of 
vulsellum  forceps  in  its  substance.     Then  the  tumour  is  to  be  gradually 
dragged  outwards,  the  uterus  being  pulled  down  and  everted  more  or  less 
until  the  whole  growth  can  be  separated,  when  the  uterus  is  to  be  returned. 

Again,  fibrous  tumours  of  the  uterus  may  grow  upwards  towards  the  Hjiteio- 
peritoneal  cavity,  and  these  sometimes  soften  and  simulate  ovarian  tumours,  *^^^* 
as  will  be  afterwards  pointed  out.  In  other  cases,  without  any  softening  the 
growth  proceeds  to  such  an  extent  as  to  become  dangerous  to  life  from  its 
pressure,  or  to  render  it  impossible  for  the  patient  to  perform  any  of  the 
ordinary  duties  of  life.  Under  such  circumstances  the  operation  of  removing 
the  tumour  together  with  a  portion  or  the  whole  uterus,  or  even  the  ovaries 
also,  has  been  often  performed  and  with  a  fair  amount  of  success,  though  I 
need  not  say  that  the  gravest  consideration  of  the  symptoms,  and  of  the 
probable  danger  of  leaving  the  case  to  itself,  is  necessary  before  so  very 
dangerous  an  operation  is  undertaken.    In  the  only  case  in  which  I  have 

*  This  18  an  ^cnseur  in  which  the  chain  shown  in  Fig.  2S6,  p.  615,  is  replaced  by  a  noose 
of  stoat  wire ;  in  using  this,  or  the  galyanic  Acraseur,  it  is  eswntial  to  divide  the  tissues  very 
slowly. 
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myself  operated,  the  operation  was  undertaken  in  the  mistaken  belief  thai 
the  tumour  was  ovarian,  and  it  proved  immediately  fatal. 

The  operation  resemhles  ovariotomy  in  its  early  steps.  The  tomour 
having  been  completely  exposed,  and  freed  from  adhesions,  if  it  has  any,  is 
to  be  tapped,  if  it  has  softened  in  any  part,  in  order  to  facilitate  its  ex- 
traction, or  if  lobulated,  portions  may  be  removed  with  the  6craseur  to 
diminish  its  bulk.  When  the  base  is  reached  it  may,  in  some  cases,  be  secured 
with  a  strong  clamp,  in  others  divided  by  means  of  the  6craseur.  The  opera- 
tion is  now  frequently  undertaken.  In  some  cases  it  necessarily  involves  the 
total  or  partial  removal  of  the  uterus  and  its  appendages.  The  indications 
for  its  performance  are  sometimes  (though  not  usually)  profuse  and  dangerous 
menorrhagia,  more  frequently  persistent  pain  in  the  tumour,  or  its  constaDt 
growth,  and  the  pressure  it  produces  on  neighbouring  parts.  Some  surgeous 
think  that  if  the  pedicle  can  be  drawn  up  into  the  wound  and  secured  outside 
the  abdominal  cavity,  the  patient's  chances  of  recovery  are  much  more 
promising.^  Sir  S.  Wells,  however,  teaches  that  the  great  element  of  safety 
in  these  operations  is  the  careful  closing  of  the  peritoneal  cavity  by  sewing 
together  the  divided  edges  of  the  peritoneal  coat  of  the  uterus,  in  situ,  as 
well  as  the  parietal  peritoneum,  so  as  to  obviate  any  percolation  of  fluid 
from  the  wound  into  the  peritoneum.^ 

Oophoiec-  The  growth  of  uterine  tumours  is  often  suspended  by  the  cessation  of 

^*  ovarian  activity,  and  from  the  observation  of  this  fact  it  has  been  proposed 

to  remove  the  ovaries  in  cases  in  which  the  patient  is  suffering  severely  from 
the  symptoms  of  fibrous  tumours  of  the  uterus,  which  it  seems  too  dangerous 
to  excise.  The  ovaries  have  also  been  removed  for  the  cure  of  neuralgia, 
menstrual  irregularities  and  aggravated  hysteria.  The  operation  is  called 
oophorectomy,  or  Battey's  operation.  The  ovaries  may  be  removed  by  an 
incision  though  the  vagina,  or  as  is  more  conunon  in  this  country,  by  cutting 
into  the  peritoneum  in  the  median  line,  as  in  ovariotomy.  Tlie  pedicles  are 
tied  with  carbolised  silk  or  gut,  and  dropped  back  into  the  abdomen. 

ExciBion  of  Cancer  of  the  uterus  commences  not  uncommonly  at  the  os,  and  in  some 
cases  it  is  detected  at  a  period  when  it  has  not  spread  too  far  for  removal. 
In  such  cases  much  benefit  has,  no  doubt,  sometimes  been  produced  by  the 
excision  of  the  diseased  structures.  The  operation  is,  however,  a  dangerous 
one,  and  in  most  cases  the  relief  is  only  temporary.  Still,  if  the  surgeon  can 
be  sure  of  the  diagnosis,^  if  the  disease  has  not  spread  to  the  vagina,  and  if 
the  general  health  is  still  good,  it  is  his  duty  to  make  the  attempt. 

The  parts  may  be  removed  with  the  knife  or  the  whipcord  or  galTanic 
^craseur,  and  the  preference  for  one  over  the  other  method  depends  in  a  great 
measure  on  the  shape  of  the  mass.  The  uterus  must  be  gently  drawn  down 
as  far  as  possible.    If  the  knife  or  scissors  is  to  be  used,  the  uterus  must  be 

1  Dr.  Bantock  reports  twelve  cases — in  fonr,  where  the  pedicle  was  seeimd  withia  the 
abdomen  death  took  place  in  every  case ;  while  eight,  where  the  pedicle  ww  kept  oatside  Btou^ 
at  the  lower  angle  of  the  wound  by  Koeberle's  serre-noeud,  supported  by  two  stoat  harelip 
pins,  recovered. — *Brit.  Med.  Joum.'  March  26,  1882. 

«  *Brit.  Med.  Joum.'  Sept.  4,  1880. 

'  Mr.  Hutchinson  says:  *  It  is  not  by  any  means  an  easy  matter  in  many  cases  to  make  • 
confident  differential  diagnosis  between  a  simple  or  venereal  ulceration  of  the  oe  uteri  axhI 
one  of  a  malignant  nature  in  an  early  stage.  The  tendency  of  the  latter  to  bleed,  its  wait j 
and  thickened  edges  and  foetid  discharge,  are  the  chief  symptoms  on  which  to  rtly.  Th^ 
surgeon  must  notice  especially  whether  there  be  any  tendency  to  new  growth,  and  if  pmetic- 
able  a  small  portion  of  the  edge  should  be  removed  for  mieroeoopie  ezaminaiion.  Bub,  if 
severe,  is  a  very  suspicious  sign.* 


OS  uteri  for 
cancer. 
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commanded  by  a  ligature  of  stout  wire  driven  through  both  its  lipa,  and  the 
part  in  front  of  the  wire  cut  awaj  in  a  conical  shape,  the  wound  being  be- 
villed  towards  the  uterus.  The  actual  caatery  and  perchloride  of  iron  must 
be  at  hand  to  represB  hsmorrhage,  and  the  wire  can  be  made  nse  of  to  tie  a 
compress  of  lint  steeped  in  the  perchloride  over  the  wound  if  ueceBsary. 

The  application  of  the  ^raseur  is  facilitated  by  passing  needles  through 
the  uterus  just  behind  the  part  to  be  removed  and  shpping  the  chain  over 
these  needles. 

Theovaryisliable  to  tumours  of  all  kinds.  The  solid  tumours  are  fibroid  c 
or  malignant.  The  fibroid  tumours  are  difficult  of  diagnosis  from  simUar  ^ 
tumonrs  of  the  uterus,  which  are  sometimes  pedunculated,  and  attain  a  very 
large  size.  The  fibroid 
tumours  also  are  at  first 
difficult  to  distinguish  from 
the  cancerous,  but  the  dif- 
ferent rate  of  growth  will 
settle  the  question  ulti- 
mately. No  surgical  in- 
terference is  advisable  in 
sohd  tumours  of  the  ovary. 
Those  which  are  innocent 
will  probablycease  to  grow, 
and  the  patient  will  nlti 
mately  become  accustomed 
to  their  presence,  while 
m  mahgnant  disease  an 
operation  would  do  nothing 
but  harm 

But  the  ovanan  tu  c 
mours  with  which  sur  J. 
geons  are  most  concerned 
are  cystic  These  cysts  are 
serous  colloid  or  dermal 
The  serous  cysts  are  um 
locular  or  multilocular 
The  unilocular  cysts  are  oc 
m.»».  A«t«,^toth.b™iiM,™»trtth.at.™..,hich  casionaUy  situated  not  in 

?^r^'^'S'l5^s,^«lnI,5rs;«^hX;s;s^  "^^  °™'7  i^^eif  but  in  the 

■Ide  nnt  Ibc  DUnu,  ua  Ihe  Fullopliui  tain  itnlched  orer  It  od    broad  ligament,  aud  result, 
tlw  «tlMt  side.   TbeoTU7k»(t«(JTiwniiU.-Bt  Onri^aHa*.    ..  -     .     i-         j,    ,  , 

piui  uaHam,  So.  iw.  Mo.  ill.  it  IB  believed,  from  degene. 

ration  of  the  remains  of  the 

Wolffian  body  or  of  the  duct  of  Miiller.'     They  seldom  attain  a  size  large 

enough  to  call  for  surgical  operation,  thoughonecontainingeighteen  pints  was 

successfully  removed  by  Ur.  Ctesar  Hawkins,  and  is  preserved  in  the  museum 

of  St.  George's  Hospital.    In  the  ovary  cystic  tumours  attain  an  enormous 

size.     Like  cystic  tumours  in  other  organs  they  are  either  simple  single 

cysts,  or  proliferous ;  and  the  latter  are  either  merely  cystigerous  (mnltilo- 

colar  cysts)  or  with  a  solid  intracystic  growth,  which  may  be  of  a  sareo- 

matona   nature.     Other  compound  cysts  contain  colloid  matter,  and  are 

Bometimes  spoken  of  as  instances  of  '  alveolar  cancer.'    Mr.  Hutchinson, 

■  Sm  Oaboro,  in  'St.  Thomw'a  Hoapitsl  Baporti,'  1875. 
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ovarian 
dropsy. 


Dia^oris. 


however,  points  out  that  there  is  no  proof  that  any  of  the  forms  of  ovarian 
tumours  are  really  cancerous  except  the  encephaloid,  although  the  moie 
compound  the  txmiour  is,  and  the  more  active  the  intracystic  growth,  the 
more  does  it  approach  in  clinical  characters  to  malignancy.  Dermal  cysts 
(p.  888)  occur  here  more  frequently  than  in  any  other  situation,  but  are 
indistinguishable  from  the  other  forms  before  operation,  unless  there  is  a 
history  of  congenital  origin. 

The  character  of  the  fluid  contained  in  ovarian  cysts  varies  greatly.  The 
cysts  in  the  broad  ligament  usually  contain  nearly  watery  fluid,  as  the  en- 
cysted hydroceles  of  the  testis  sometimes  do;  but  the  true  ovarian  cysts 
contain  a  fluid  rich  in  albumen,  which  is  generally  less  serous  than  the  fioid 
of  peritoneal  dropsy,  and  is  very  commonly  thick  and  glutinous,  like  thick 
gum.  It  also  often  contains  a  good  deal  of  cholesterine.  Often  it  is  very 
deep  in  colour.  Sometimes  it  is  seropurulent,  and  occasionally  is  unmixed  pus. 
Suppuration  in  an  ovarian  cyst  is  accompanied  in  some  cases  by  definite 
symptoms,  constant  pain,  acute  tenderness,  some  fever,  and  daily  rise  of 
temperature,  but  it  occurs  also  without  any  such  symptoms.  I  have  recorded 
one  such  case  in  the  '  Medico-Ghirurgical  Transactions,'  vol.  Iv.,  and  some 
time  since  I  assisted  at  the  removal  of  a  dermal  cyst  of  the  ovary  which 
contained  pure  pus,  and  in  which  there  had  been  no  suspicious  symptoms 
whatever.* 

The  gradual  growth  of  an  ovarian  cyst  produces  what  is  called  ovarian 
dropsy,  i.e.  a  distension  of  the  belly  with  a  very  large  quantity  of  fluid,  which 
occasions  much  the  same  symptoms  as  peritoneal  dropsy,  viz.  shortness  of 
breath,  inability  to  take  exercise,  oedema  of  the  lower  limbs  from  pressure 
on  the  large  veins,  and  sometimes  pressure  on  the  bladder,  causing  irritation* 
or  in  rare  cases  difficulty  in  making  water. 

If  the  disease  is  allowed  to  run  its  natural  course  it  may  prove  fatal  from 
the  effects  of  its  pressure,  causing  difficulty  in  taking  food,  and  wasting  in 
consequence  of  the  loss  of  albuminous  material  into  the  cyst ;  or  it  maj 
burst  into  the  peritoneal  cavity,  and  then  usually  causes  death,  though  a  few 
instances  have  been  recorded  in  which  the  fluid  was  absorbed  again  from  tlie 
peritoneum ;  and  it  is  even  possible  that  spontaneous  cure  may  thus  take 
place.  In  rarer  cases  the  tumour  may  ulcerate  into  the  bowel,  bladder,  or 
vagina,  and  this  also  is  almost  sure  to  produce  death.  In  some  rare  cases. 
as  it  seems,  the  tumour  may  cease  to  secrete,  and  the  fluid  even  may  be  to  a 
certain  extent  reabsorbed.  The  suppuration  of  the  tumour  will  probablv 
lead  to  its  ulceration,  and  this  must  almost  necessarily  be  &taL 

Thus  we  see  that  the  progress  of  ovarian  dropsy  is,  speaking  generallj. 
to  death,  though  its  rate  oi  progress  varies  greatly. 

The  diagnosis  of  ovarian  dropsy  is  not  by  any  means  easy  in  all  cases,  as 
is  seen  by  the  mistakes  which  are  known  to  occur  in  the  practice  of  even 
experienced  ovariotomists.  The  first  question  is  as  to  peritoneal  dropj. 
Peritoneal  dropsy  depends  on  disease  of  the  kidneys,  heart,  or  liver,  so  that 
it  is  necessary  in  first  taking  charge  of  a  case  of  supposed  ovarian  tumour  to 
ascertain  that  these  viscera  are  healthy.'    Then  the  physical  examination  of 


I  I  would  refer  the  reader  to  the  lectures  of  Sir  Spencer  Wells  at  the  College  of  Surg^'ors, 
for  the  chemical  and  microscopical  characters  of  ovarian  fluid. — See  *Brit  Xed.  Joiim.*inn« 

16.  22.  1878. 

*  It  is  true  that  disease  of  these  viscera  does  not  necessarily  preclude  the  oonureocv  nf 
ovarian  dropsy,  but  it  would  at  any  rate  in  most  cases  contraindicate  any  attenpt  at  ivmuv&l 
of  the  ovary. 
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the  abdomen  differs  in  peritoneal  and  ovarian  dropsy.  In  the  former  the 
whole  abdomen  is  uniformly  dull,  unless  the  abdomen  is  so  little  distended 
that  the  transverse  colon  floats  to  the  surface  and  its  resonance  is  perceptible. 
In  the  latter  the  transverse  colon  is  quite  buried,  but  the  flanks  are  resonant 
and  the  line  of  the  cyst  can  often  be  traced  by  making  the  patient  turn  from 
side  to  side,  and  observing  how  the  resonance  to  percussion  advances  or  recedes. 
The  tumour  can  also  in  many  cases  be  felt  in  the  pelvis  by  examination  from 
the  vagina  or  firom  the  rectum ;  and  very  frequently  the  surrounding  cysts 
can  be  felt  as  hard  masses  in  the  wall  of  the  principal  tumour.  In  cases  of 
doubt  decisive  information  may,  very  likely,  be  obtained  by  tapping,  for  the 
appearance  of  the  dense,  sticky,  gum-like,  and  often  deeply-coloured  fluid 
which  is  often  found  in  ovarian  cysts  is  quite  different  from  the  greenish 
serum  of  dropsy. 

Another  source  of  error  is  mistaking  a  softened  fibroid  tumour  of  the 
uterus  for  an  ovarian  cyst.  In  a  case  of  this  kind  which  happened  to  myself 
as  much  as  a  gallon  of  fluid  was  contained  in  the  softened  fibroid,  and  the 
mobility  and  relations  of  the  tumour  exactly  resembled  one  of  the  ovary. 
But  if  an  accurate  history  can  be  obtained  it  will  be  found  that  there  has 
been  flooding,  the  uterine  sound  will  probably  discover  that  the  cavity  of  the 
uterus  is  elongated,  and  the  tumour  is  not  fluid,  but  semi-fluid,  so  that, 
though  a  good  deal  of  fluid  can  be  obtained  from  it  by  tapping,  it  does  not 
run  out  freely  as  from  a  cyst. 

Large  cysts  are  also  found  in  the  kidney,  and  these  have  been  operated 
upon  by  mistake  for  ovarian  dropsy.      Such  tumours,  however,  generally, 
present  more  towards  one  flank  than  ovarian  tumours  do,  their  contents  are 
more  or  less  urinous,  and  if  the  hand  can  be  got  into  the  rectum  (page  629) 
the  difference  in  their  relations  may  probably  be  perceived. 

Pregnancy  has  been  mistaken  for  ovarian  dropsy,  but  in  most  cases  from 
haste  or  carelessness.  Whenever  the  patient  is  of  child-bearing  age  the 
possibility  of  pregnancy  should  not  be  overlooked,  and  careful  examination 
Rhould  be  made  for  its  usual  signs.  It  is  more  common  and  less  discreditable 
to  overlook  pregnancy  when  it  complicates  ovarian  dropsy  ;  but  even  in  cases 
of  decided  ovarian  tumour,  if  the  patient  is  married  or  is  likely  to  be  preg- 
nant— i.e.  if  the  menses  have  not  appeared  for  some  time — the  breasts  should 
l>e  inspected,  the  abdomen  carefully  auscultated,  the  os  uteri  examined,  and 
*  ballottement  *  searched  for.^ 

Lastly,  tumours  of  various  kinds,  chiefly  those  in  the  omentum,  and  even 
phantom  tumours,  have  been  mistaken  for  ovarian  cysts ;  but  a  careful 
surgical  examination  will  prevent  any  such  error.  Phantom  tumours  very 
commonly  disappear  under  ansBsthesia. 

When  the  diagnosis  is  settled  the  question  of  treatment  occurs.    There  Treatment, 
are,  in  the  present  day,  for  ordinary  cases  of  ovarian  tumour,  only  two  ^SsT*" 
methods  of  treatment  worth  discussing,  viz.  tapping  and  excision. 

In  selecting  between  these  two  plans  of  treatment  a  great  consideration 
18  the  age  of  the  patient.  Ovarian  cysts  are  sometimes  detected  in  early  life ; 
the  dermal  tumours  are  probably  always  congenital,  though  they  do  not 
nsually  show  till  later  in  life ;  and  other  cysts  may  be  developed  in  childhood. 
It  would  be  impossible  to  expect  prolonged  life  in  such  cases,  except  after 
ovariotomy.  When,  on  the  other  hand,  ovarian  disease  appears  late  in  life, 
which  is  rare,  the  patient  is  probably  better  advised  in  avoiding  ovariotomy 

*  Pregnancy  does  not  contraindicate  the  performance  of  ovariotomy  when  the  aymptoma 
are  urgent. 
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z-      --==il1=.    7  IT  Trrarh  -vul  tegaad  on  the  seqaelffi  of  a  first  tapping,  which 

(.  uiii  bardly  e^«r  causes  any  bad  symptoms.    After- 
1^  cmly  ilowly,  the  patient  may  be  better  advised  in 


zz^^i  ^^r^i^skrZ"  Tadi^r  rhan  nmning  the  risk  of  the  radical  opera- 
:  "50bta«c*L  :k7i::^  is  by  no  means  devoid  of  danger,  and  in  cases 
-  'n^    t-^r  "  ^g^TTr^   rrarfccomy  is  on  the  whole  far  preferable,  and 

: -  -^.il::  ":r*l  i£  .tis.-*?  ^siihiiiis  any  preliminary  paracentesis. 

""Lc     -ZL"  ^  :.i5^  T^rOLcnfid.    The  patient  should  have  been  well  purged, 

r^  rjrer»*i  wish  a  pair  of  warm  drawers.     The  room 


r^  -  .it»^-  ^  *.  A  jirjre  band  is  to  be  passed  round  the  belly  of 

,,  -T—  :    ..-:!.  ■^•-ii  »  •'■;ins3:r  ;Iie  ineision.    She  should  be  in  the  recmn- 

-..  ■  :    -  •  :l-=.  Ti.. -e.  Tnft^rLiiMer  should  be  empty.   FuU  ansesthesift 

■:  _    -^..i  -r--*"  •*-»^    ^  :rdicr.  m  incision  is  made  in  the  linea  alba  £roma 

_.     -     -.-    _'•  ziL Tfr  :%:  A  'iriltf  above  the  pubes,  and  this  is  deepened  by 

r  i.-  1  ~-  vziTfc  ill  :Iii»  pioiioneum  is  exposed.     The  peritonenm 

i-  •-..  -^.nitr  ifi^-ini:  dTui  Tuy  commonly  escapes.   Thesui^eon 
--    .-     -■  _  1  :r-. lJ.t-  iiuwrsw  and  sweeps  them  round  over  the  cysi 

: i_      :    -  -    r>«    ^Ijce  liiafi  he  is  really  in  the  peritoneal  cavity, 

.  ,.-  --r   -c   wlit-^i'iLi**    These,  if  present,  are  gently  separated 

=.     .    :>--    ■-'<.  mil  lie  whole  hand  is  introduced,  and  the  cyst  is 

•  ,.    -  .;    ._    -.    .>   u  iJ -ider?.    Now  the  trocar  is  plunged  into  the  cyst. 

- .  •/  •?  >  ■:  .c*i  -viiicii  •z'.^es  into  a  pail  on  the  floor.     As  the  cyst 

....  >^_-,:^«  u  *u?:s  ::  wiih  a  vulseUum  and  draws  it  forward,  sc> 

.  .    r  •-i^"    -^ru^:!  iB?  xnucli  as  possible  outside  of  the  wound  in 

.  «r  ^  .  ..>  42^i^;2?c&:Irs  take  care  that  the  trocar  does  not  slip. 

^  *     -      \      ^  -jib^  iizr.M^ic^d  a  trocar  the  end  of  which  is  hollow  and  can 

w_^  .  ^  «        :   :.t:  r&^L!:ft.  and  which  has  a  set  of  hooks  on  each  side. 

>     .^  1^...   •  .  i^-^<  w:iii  ;i:e  escape  of  the  fluid  it  is  dravni  into  the 

^:jo     .    .  •?    .-.•  Ac-v  u  d  lii:*  ;ii^  canula  is  firmly  fixed.    I  have  used  this 

^  *^    ...    c*  ^u  -^>4i-t^  .  Ja:  if  the  cyst  wall  is  thin  the  hooks  are  liable  to 

^     .    ^  .    >t'i   .  >  \:Ct«iC  a>  tmst  to  gentle  traction  with  blunt  forceps. 

M.^'^c^  ft^!^  '~^«j  v*T^  collapses  the  surgeon  passes  his  hand  gently 

.  ^  ...^  w.'i  i^u  .*c  ii'«?  sumour  to  ascertain  that  there  are  no  adhe- 

^    »        ..  V    ^  *c«    -ltd  carefully  if  there  are,  and  to  deliver  the  cyst. 

^      ^  ^^.^    »!  u*«  ?c*f«t£on  the  operator  may  find  reason  to  extend 

^   .     ^,.  »-i.^.>  i'sc    as  high  as  the  ensiform  cartilage.'    At  the 

^ .  .^   ^^  «ste«iii2S  .*nje  on  each  side)  keep  up  guarded  pressure  on 

^  B«»  -  t«f  ^toiVriie  of  methylene ;  but  ether  seems  to  hAye  all  tht 

4  i^  >  '  t.-  ^:iii:af  t.>  caase  sickneas  and  not  producing  depresdon,  vhil< 

<»vc«-:*»^^^  s»^  s5f7  thaift  methylene. 

1       ^  «^.   ^  xtiOKUB3«  tke  presence  or  absence  of  adhesions  in  most  es5e^ 

^    w .   ^     H  A«t.<w«t.  jv  n  «Ktam  crackling  of  fluid  in  them,  and  may  often  he 

^"    '*^^  w     >7vvc«    k>' Tcnvnntf  pain  or  other  symptoms  of  peritonitis.     But  in  ai^ 

"*^"     "  ^^^     ^,    r.-^'  Vv  4X5*k'C^    Their  existence  to  a  moderate  extent  does  ot>t 

,^     >^    ^wlsiu  ^  wi^^rt*    Sir  Spencer  Wells  is  in  favour  of  opening  auJ 

'^  *  V   •■*  v«.^>   «<^    H<*^r*  vdJksvaay  attempt  to  separate  the  adhesions,  belierin? 

•*■  *      *^     -fc  <*.  ^  «««^  "^^  •»^  TiiscaJfcsar  tb«  pstitonenm  for  the  cyst-walL     Other  opeimiors 

^  >tt,*ik^-k'  •»,.  ti*  fUiw^awB- »  front  before  opening  the  cyst.    Doubtleos  wtb** 

i^  fti^cftaiCafes  in  appropriate  cases. 
M   iiv't{!3».*a  Wnger  than  nece»ary.     It  is  true  that  it  Uhr 

(N»   ^oi£»  -t  ic'  iaKtsioB  than  tiy  to  lemoye  a  large  tumour  throiMrii 

^  ,.     .    ,s.mr  ^^         ^^  ^^  ^  W-Hj*  afctfire  that  when  the  mass  can  be  remored  throwrb 
"*  ^*~'     *     ^       ^  ^   iK<)«»  'uQ|p  Ui»  mMtality  is  oonsidezably  less  than  when  the  voaoJ 
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cither  side  of  the  abdomen,  so  that  the  intestines  may  not  protrude.  When 
the  first  cyst  has  been  emptied  it  may  be  necessary  to  puncture  others  in  the 
same  way  before  the  tumour  can  be  dehvered,  and  in  doing  so  the  escape  of 
cyst-fluid  into  the  peritoneal  cavity  is  still  more  probable.  Or  the  tumour 
may  be  adherent  to  the  liver  or  omentum  above,  to  the  intestines  behind,  or 
to  the  wall  of  the  abdomen  or  pelvis.  These  posterior  adhesions  are  the  most 
formidable  compHcation  in  ovariotomy,  especially  those  to  the  intestine.  The 
omentum  contains  large  vessels,  and  it  may  be  necessary  to  tie  it  with  catgut 
before  freeing  it  from  the  tumour ;  otherwise  there  is  little  trouble  in  dealing 
with  omental  adhesions.  Adhesions  to  sohd  viscera  are  not  generally 
very  formidable,  but  the  intestine  is  sometimes  almost  imbedded  in  the 
wall  of  the  tumour.  In  such  a  case  the  peritoneal  lining  of  the  tumour 
must  be  slowly  and  carefully  peeled  off  along  with  the  bowel.  Clamps  of 
various  forms  should  be  at  hand,  so  that  any  broad  band  of  adhesion  may 
be  securely  clamped  while  it  is  divided  and  its  vessels  tied  with  catgut. 
This  appears  preferable  to  searing  the  bleeding  surface  with  the  actual 
cautery,  though  this  is  a  plan  adopted  with  success.  Finally,  the  tumour 
having  been  freed  and  its  remains  delivered  through  the  wound,  its  pedicle 
must  be  secured.  Three  ways  are  in  use  for  this  purpose,  viz.  to  fix  a  clamp 
on  the  pedicle,  outside  the  wound,  to  divide  the  pedicle  with  an  ^craseur, 
cauterise  it  if  necessary  and  drop  it  back  into  the  pelvis,  or  to  tie  the  pedicle 
with  carbolised  silk,  out  the  ligature  short,  and  remove  the  tumour.  The 
use  of  the  clamp  was  at  one  time  almost  universal,  but  it  is  now  I  beUeve 
entirely  given  up;  nor  do  I  know  that  anyone,  at  least  in  this  country, 
employs  the  ^craseur.  The  intraperitoneal  ligature  of  the  pedicle  has  not 
only  been  found  to  be  perfectly  safe,  but  there  seems  no  question  that  the 
great  diminution  in  the  mortality  after  ovariotomy  in  recent  times  is  to  be 
ascribed  in  very  great  part  to  this  change  in  treatment.  The  tumour  having 
been  removed,  the  surgeon  passes  down  his  finger  to  the  other  ovary  to  assure 
himself  that  it  is  healthy.  If  so,  the  wound  is  united,  after  any  cyst-fluid  which 
has  got  into  the  pelvis  has  been  gently  removed  with  a  perfectly  clean  new 
sponge.  In  uniting  the  wound  stout  gilt  harelip  needles  used  to  be  much  used. 
These  are  passed  from  the  left  to  the  right  Hp  of  the  wound,  about  an  inch  from 
its  edge,  and  embrace  the  whole  tissue  down  to  the  peritoneum ;  and  it  is  well, 
I  think,  that  the  pin  should  take  up  a  small  piece  of  the  peritoneum  on  either 
side  (p.  214).  Sir  Spencer  Wells,  however,  prefers  sutures  of  pure  silk,  each 
piece  of  silk  being  threaded  on  two  needles  which  are  passed  in  from  the 
peritoneal  edges  on  either  side  of  the  wound  to  the  skin.  This  way  of 
passing  the  sutures  has  the  advantage  that  the  edges  of  the  wound  can  be  so 
drawn  up  with  the  sutures  which  have  been  already  passed,  that  in  placing 
the  later  ones  the  surgeon  cannot  wound  the  bowels  or  other  viscera— an 
accident  which  is  known  to  have  taken  place  with  the  hareHp  suture.  The 
wound  is  then  dressed,  and  a  broad  flannel  roller  applied,  and  the  patient 
cleaned  from  any  stains  of  the  operation,  and  put  into  a  warmed  bed.  About 
^  of  a  grain  of  morphia  should  be  injected  subcutaneously,  or  double  the 
quantity  introduced  as  a  suppository. 

In  cases  where  there  is  '  a  great  probability  of  blood,  serum,  or  pus  collect- 
ing in  such  quantity  as  to  require  removal,*  Sir  Spencer  Wells  is  in  favour  of 
drainage  of  the  peritoneal  cavity  by  a  glass  tube  passed  behind  the  uterus  to 
the  bottom  of  Douglas's  pouch,  and  secured  in  the  wound,  through  which 
the  peritoneal  fluid  can  be  removed  with  a  syringe,  or  antiseptic  injections 
practised  {*  Med.-Chir.  Trans.*  vol.  Ix). 
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if  possible.  But  much  will  depend  on  the  sequelas  of  a  first  tapping,  which 
is  useful  in  many  ways,  and  hardly  ever  causes  any  bad  symptoms.  After- 
wards, if  the  tumour  refills  only  slowly,  the  patient  may  be  better  advised  iu 
having  it  tapped  repeatedly  rather  than  running  the  risk  of  the  radical  opera- 
tion. But  repeated  tapping  is  by  no  means  devoid  of  danger,  and  in  cases 
of  young  healthy  women  ovariotomy  is  on  the  whole  far  preferable,  and 
should  be  performed  at  once  without  any  preliminary  paracentesis. 
Orario-  Ovariotomy  is  thus  performed.     The  patient  should  have  been  well  purged, 

™^*  and  should  have  her  legs  covered  with  a  pair  of  warm  drawers.     The  room 

should  be  warm — nearly  70°.  A  large  band  is  to  be  passed  round  the  belly  of 
waterproof  cloth,  with  a  hiatus  for  the  incision.  She  should  be  in  the  recom- 
bent  position  on  a  firm  table.  The  bladder  should  be  empty.  Full  anaesthesia 
having  been  produced  by  ether,'  an  incision  is  made  in  the  linea  alba  from  a 
little  below  the  umbilicus  to  a  little  above  the  pnbes,  and  this  is  deepened  by 
successive  strokes  of  the  knife  till  the  peritoneum  is  exposed.  The  peritoneum 
having  been  opened,  some  ascitic  fluid  very  commonly  escapes.  The  surgeon 
introduces  his  fore  and  middle  fingers,  and  sweeps  them  round  over  the  cvbt 
to  ascertain  in  the  first  place  that  he  is  really  in  the  peritoneal  cavitj, 
and  secondly  to  feel  for  adhesions.'  These,  if  present,  are  gently  separated 
from  the  wall  of  the  cyst,  until  the  whole  hand  is  introduced,  and  the  cyst  is 
freed  from  adhesions  on  all  sides.  Now  the  trocar  is  plunged  into  the  cyst. 
To  the  trocar  a  tube  is  fixed  which  goes  into  a  pail  on  the  floor.  As  the  cys» 
is  punctured  the  surgeon  seizes  it  with  a  vulsellum  and  draws  it  forward,  s> 
as  to  keep  the  trocar  opening  as  much  as  possible  outside  of  the  wound  in 
the  belly,  and  he  and  his  assistants  take  care  that  the  trocar  does  not  slip. 
Sir  Spencer  Wells  has  introduced  a  trocar  the  end  of  which  is  hollow  and  caii 
be  retracted  within  the  canula.  and  which  has  a  set  of  hooks  on  each  side. 
As  the  cyst-wall  collapses  with  the  escape  of  the  fluid  it  is  drawn  into  the 
grasp  of  the  hooks,  and  thus  the  canula  is  firmly  fixed.  I  have  used  this 
trocar  with  good  results  ;  but  if  the  cyst  wall  is  thin  the  hooks  are  liable  to 
tear  it,  and  then  it  is  better  to  trust  to  gentle  traction  with  blunt  forceps. 
As  the  fluid  escapes  and  the  cyst  collapses  the  surgeon  passes  his  hand  gentiy 
round  the  sides  and  top  of  the  tumour  to  ascertain  that  there  are  no  adhe- 
sions behind,  to  divide  them  carefully  if  there  are,  and  to  deliver  the  cyst. 
And  at  this  stage  of  the  operation  the  operator  may  find  reason  to  extend 
his  incision  upwards  even  as  high  as  the  ensiform  cartilage.'  At  the 
same  time  the  assistants  (one  on  each  side)  keep  up  guarded  pressure  on 

>  Sir  Spencer  Wells  uses  the  bichloride  of  methylene ;  but  ether  seems  to  have  all  the 
necessary  properties,  being  little  liable  to  cause  sickness  and  not  producing  depressioD,  vhil>: 
it  is  by  most  surgeons  regarded  as  safer  than  methylene. 

*  I  know  of  no  way  of  determining  the  presence  or  absence  of  adhesions  in  most  oiff^ 
Sometimes  they  may  be  detected  by  a  certain  crackling  of  fluid  in  them,  and  may  ofteo  l« 
suspected  from  the  history  of  previous  pain  or  other  symptoms  of  peritonitis.  But  in  aH 
old-«tanding  cases  they  may  be  expected.  Their  existence  to  a  moderate  extent  does  n«rt 
seem  to  prejudice  the  patient's  prospect.  Sir  Spencer  Wells  is  in  favour  of  opening  ainl 
emptying  the  principal  cyst  before  making  any  attempt  to  separate  the  adhesions.  beli«Tii.c 
that  thus  there  is  less  risk  of  mistaking  the  peritoneum  for  the  cyst-walL  Other  operatorn 
are  in  favour  of  separating  the  adhesions  in  front  before  (^ning  the  c>'8t.  Doubtlcas  eitln  r 
the  one  or  the  other  course  has  its  advantages  in  appropriate  cases. 

'  It  is  well  not  to  make  the  incision  longer  than  necessary.  It  is  true  that  it  U  fitr 
better  to  make  any  necessary  length  of  incision  than  try  to  remove  a  large  tumour  throturH 
too  small  an  opening — but  Sir  S.  Wells  shows  that  when  the  mass  can  be  removed  throuj^ 
an  incision  only  6  or  6  inches  long,  the  mortality  is  oonsideiably  less  than  when  the  wwb4 
extends  to  9,  10,  or  11  inches. 
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either  side  of  the  abdomen,  so  that  the  mtestines  may  not  protrude.  When 
the  first  cyst  has  been  emptied  it  may  be  necessary  to  puncture  others  in  the 
same  way  before  the  tumour  can  be  delivered,  and  in  doing  so  the  escape  of 
«yst-fluid  into  the  peritoneal  cavity  is  still  more  probable.  Or  the  tumour 
may  be  adherent  to  the  liver  or  omentum  above,  to  the  intestines  behind,  or 
to  the  wall  of  the  abdomen  or  pelvis.  These  posterior  adhesions  are  the  most 
formidable  complication  in  ovariotomy,  especially  those  to  the  intestine.  The 
omentum  contains  large  vessels,  and  it  may  be  necessary  to  tie  it  with  catgut 
before  freeing  it  from  the  tumour ;  otherwise  there  is  little  trouble  in  dealing 
with  omental  adhesions.  Adhesions  to  solid  viscera  are  not  generally 
very  formidable,  but  the  intestine  is  sometimes  almost  imbedded  in  the 
wall  of  the  tumour.  In  such  a  case  the  peritoneal  lining  of  the  tumour 
must  be  slowly  and  carefully  peeled  off  along  with  the  bowel.  Clamps  of 
various  forms  should  be  at  hand,  so  that  any  broad  band  of  adhesion  may 
be  securely  clamped  while  it  is  divided  and  its  vessels  tied  with  catgut. 
This  appears  preferable  to  searing  the  bleeding  surface  with  the  actual 
cautery,  though  this  is  a  plan  adopted  with  success.  Finally,  the  tumour 
having  been  freed  and  its  remains  delivered  through  the  wound,  its  pedicle 
must  be  secured.  Three  ways  are  in  use  for  this  purpose,  viz.  to  fix  a  clamp 
on  the  pedicle,  outside  the  wound,  to  divide  the  pedicle  with  an  ^craseur, 
cauterise  it  if  necessary  and  drop  it  back  into  the  pelvis,  or  to  tie  the  pedicle 
with  carbolised  silk,  cut  the  ligature  short,  and  remove  the  tumour.  The 
use  of  the  clamp  was  at  one  time  almost  universal,  but  it  is  now  I  believe 
entirely  given  up;  nor  do  I  know  that  anyone,  at  least  in  this  country, 
employs  the  6craseur.  The  intraperitoneal  ligature  of  the  pedicle  has  not 
only  been  found  to  be  perfectly  safe,  but  there  seems  no  question  that  the 
great  diminution  in  the  mortality  after  ovariotomy  in  recent  times  is  to  be 
ascribed  in  very  great  part  to  this  change  in  treatment.  The  tumour  having 
been  removed,  the  surgeon  passes  down  his  finger  to  the  other  ovary  to  assure 
himself  that  it  is  healthy.  If  so,  the  wound  is  united,  after  any  cyst-fluid  which 
has  got  into  the  pelvis  has  been  gently  removed  with  a  perfectly  clean  new 
sponge.  In  uniting  the  wound  stout  gilt  harelip  needles  used  to  be  much  used. 
These  are  passed  from  the  left  to  the  right  Up  of  the  wound,  about  an  inch  from 
its  edge,  and  embrace  the  whole  tissue  down  to  the  peritoneum;  and  it  is  well, 
I  think,  that  the  pin  should  take  up  a  small  piece  of  the  peritoneum  on  either 
side  (p.  214).  Sir  Spencer  Wells,  however,  prefers  sutures  of  pure  silk,  each 
piece  of  silk  being  threaded  on  two  needles  which  are  passed  in  from  the 
peritoneal  edges  on  either  side  of  the  wound  to  the  skin.  This  way  of 
passing  the  sutures  has  the  advantage  that  the  edges  of  the  wound  can  be  so 
drawn  up  with  the  sutures  which  have  been  already  passed,  that  in  placing 
the  later  ones  the  surgeon  cannot  wound  the  bowels  or  other  viscera— an 
accident  which  is  known  to  have  taken  place  with  the  harelip  suture.  The 
wound  is  then  dressed,  and  a  broad  flannel  roller  applied,  and  the  patient 
cleaned  from  any  stains  of  the  operation,  and  put  into  a  warmed  bed.  About 
^  of  a  grain  of  morphia  should  be  injected  subcutaneously,  or  double  the 
quantity  introduced  as  a  suppository. 

In  cases  where  there  is  '  a  great  probability  of  blood,  serum,  or  pus  collect- 
ing in  such  quantity  as  to  require  removal,*  Sir  Spencer  Wells  is  in  favour  of 
drainage  of  the  peritoneal  cavity  by  a  glass  tube  passed  behind  the  uterus  to 
the  bottom  of  Douglases  pouch,  and  secured  in  the  wound,  through  which 
the  peritoneal  fluid  can  be  removed  with  a  syringe,  or  antiseptic  injections 
practised  ('  Med.-Chir.  Trans.*  vol.  Ix). 
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tomy. 


The  after-treatment  of  the  ease  should  be  simple.  For  about  twelve  hours 
nothing  should  be  given  by  the  mouth.  The  patient,  if  restless,  should  be 
quieted  by  subcutaneous  injections  or  suppositories  of  morphia,  some  pieces  of 
ice  should  be  given  to  suck,  and  she  may,  if  much  exhausted,  require  stimulant 
enemata ;  but  as  a  general  rule  the  less  that  is  given  in  any  way  at  first  the 
better.  The  room  should  be  kept  warm  but  fresh,  and  the  pulse  and  tempera- 
ture carefully  watched ;  and  as  soon  as  the  tendency  to  vomiting  has  passed 
away,  nourishment  and  stimulants  should  be  given  as  the  state  of  the  pulse 
indicates.  The  urine  must  be  evacuated  with  the  catheter  for  several  days  at 
any  rate  after  the  operation.  The  wound  must  be  treated  on  general  principles. 
In  favourable  cases  it  will  not  want  touching  for  about  eight  days,  when  it 
will  be  found  completely  united. 

Acute  and  general  peritonitis  is  almost  always  rapidly  fatal.  Its  treatment 
must  be  the  same  as  after  herniotomy.  Limited  inflammation  and  suppuration 
sometimes  occurs  around  the  pedicle,  and  by  no  means  precludes  the  hope  of 
a  successful  issue,  though  it  will  retard  union. 

No  operation  has  been  more  conspicuously,  and  I  may  say  more  wonder- 
fully, improved  in  its  results  by  the  modem  methods  of  treatment  than 
ovariotomy.  Introduced  into  general  practice  at  a  time  which  is  still  very 
recent,  it  was  at  first  vehemently  denounced  (and  that  by  some  of  the  best  and 
most  experienced  surgeons  and  obstetricians  of  the  day)  on  account  of  its  hope- 
less character  and  excessive  mortality.  It  is  now  practised  with  a  success  far 
above  that  of  most  of  the  capital  operations,  as  far  as  its  immediate  mortality 
goes,  and  has  the  great  additional  advantage  that  it  leaves  the  patient 
unmutilated  and  unimpaired  in  function  or  constitution,  with  the  normal 
expectation  of  life  ;  and,  if  one  ovary  only  has  been  removed,  apparently  as 
fertile  as  before.  This  improvement  in  the  results  of  the  operation  has  been 
gradual,  as  may  be  seen  from  the  interesting  paper  ('  Med.-Chir.  Trans.' 
vol.  Ixiv.)  in  which  Sir  Spencer  Wells  sums  up  the  results  of  1,000  cases  of 
ovariotomy  in  his  own  practice  from  1859  to  1880.  *  The  number  of  deaths 
in  each  series  of  100  cases,  from  84  in  the  first  100  and  28  in  the  second, 
was  28,  22,  20,  28,  24,  17,  and  11.'  This  progressive  diminution  was  due  in 
part  no  doubt  to  increased  familiarity  with  the  operation,  and  in  great 
part  to  the  intraperitoneal  method  of  securing  the  pedicle,  which  has 
now  become  the  rule  both  with  Sir  S.  Wells  and  all  other  operators ;  but  in 
great  part  also  to  that  minute  attention  to  scrupulous  cleanliness  which  con- 
stitutes the  antiseptic  method.  In  fact,  Sir  S.  Wells,  while  allowing  the 
great  effect  which  the  intraperitoneal  method  has  had  in  reducing  the 
mortality,  says  that  the  success  of  this  method  is  only  possible  provided  that 
putrefactive  changes  can  with  certainty  be  avoided  in  and  about  the  tied 
pedicle ;  and  so  far  as  this  goes  all  surgeons  are  agreed.  W^hether  the  special 
precautions  which  are  comprised  under  the  term  *  Listerism '  be  or  be  not 
advisable,  is  however  a  question  by  no  means  settled,  and  especiaUy  as  to  the 
use  of  the  spray.  In  the  volume  of  the  *  Med.-Chir.  Trans.'  above  referred 
to  (vol.  Ixiv.),  are  two  papers  by  experienced  ovariotomists,  Dr.  Bantock  and 
Mr.  Knowsley  Thornton,  the  former  of  whom  rejects  the  carbolic  spray  and 
all  the  other  special  details  of  Lister*s  method,  trusting  merely  to  the  most 
scrupulous  cleanliness ;  while  the  latter  is  an  ardent  follower  of  Mr.  Lister. 
Mr.  Knowsley  Thornton  uses  all  the  Listerian  precautions,  and  claims  a 
mortality  of  four  per  cent.  Mr.  Lawsou  Tait  (*  Med.-Chir.  Trans.'  Ixiii. 
p.  161)  rejects  them  all,  and  claims  the  same  success.  Mr.  Lawson  Tail 
agrees  with  Dr.  Bantock  m  thinking  that  the  carbolised  spray  is  deleterious. 
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and  in  fact  it  is  now  seldom  used.  At  St.  George's  Hospital  a  spray  of 
solphuroos  acid  was  at  first  substituted  for  it ;  but  now  cases  seem  to  do 
equally  well  without  any  spray  at  all.  But  the  precautions  against  any 
accidental  impurity  being  brought  into  contact  with  the  peritoneum,  or  any 
putrefying  or  putrescible  matter  being  left  in  the  peritoneal  cavity,  must  be 
very  thorough.  The  incision  is  to  be  made  slowly,  and  all  bleeding  vessels  to 
be  commanded,  either  with  clamp  or  carbolised  ligature  at  once,  so  that  no 
blood  runs  into  the  deep  parts.  In  dividing  adhesions  similar  precautions  are 
to  be  taken.  All  the  instruments  and  sponges  are  to  be  carefully  cleaned  and 
then  soaked  for  a  proper  time  in  carbolic  lotion  before  use.  No  sponge  which 
has  been  used  should  be  used  again  that  day,  and  every  instrument  is  to  be  im- 
mediately replaced  in  the  lotion.  The  operator  should  frequently  clean  his 
hands,  so  as  to  avoid  as  &r  as  possible  inoculating  the  parts  exposed  with  any 
blood  or  fragments  of  decomposable  matter ;  and  if  any  cyst-fluid  or  blood 
has  got  into  the  peritoneal  cavity,  it  should  be  carefully  removed  before  the 
wound  is  sewed  up.  Whether  the  dressing  should  be  '  antiseptic '  in  Lister's 
sense,  i.e.  containing  carboHc  acid  or  other  volatile  antiseptic  for  the  destruc* 
tion  of  the  germs  in  the  air  which  reaches  the  wound,  is  another  moot  point. 
Several  operators  claim  as  much  success  with  ordinary  dry  dressings  as  others 
do  with  carbolic  and  other  antiseptic  gauze.  The  wound  is  united  through- 
out, no  drainage  being  ever  thought  necessary,  except  in  some  rare  cases  of 
tendency  to  oozing  of  blood,  or  in  cases  where  some  adherent  portion  of  the 
cyst  is  necessarily  left  behind.  No  second  dressing  will  be  required  usually 
till  about  the  eighth  day,  when  the  wound  will  be  found  united  and  the 
patient  practically  well.  In  such  cases,  which  are  now  becoming  the  rule 
instead  of  the  exception,  there  is  very  little  and  sometimes  no  fever,  nor  any 
necessity  for  special  treatment. 

Another  gratifying  feature  in  this  improvement  in  our  experience  of 
ovariotomy  is  that  the  operation  is  performed  in  general  hospitals  and  by 
the  ordinary  surgeons  of  those  hospitals  with  perfect  success,  and  that  no 
special  institutions  or  special  operators  are  required.  The  patient  merely 
wants  a  room  and  a  nurse  to  herself,  and  to  be  attended  by  persons  who  know 
how  to  take  the  proper  precautions  and  are  careful  to  do  so. 

I  have  spoken  of  cases  of  ordinary  ovarian  tumour  in  which  the  surgeon  Malignant 
believes  the  disease  to  be  of  a  non-malignant  nature.  When  the  rapid  growth  JJ[^*"* 
of  the  mass,  and  the  constitutional  condition  of  the  patient  excite  a  suspicion 
of  cancer,  it  is,  as  a  general  rule,  advisable  to  abstain  from  operating.  Yet 
Sir  Spencer  Wells  has  shown  ^  that  in  some  cases  where  the  growth  seemed 
undoubtedly  malignant,  the  operation  has  succeeded,  and  the  patient  been,  at 
any  rate  for  10  or  11  years,  free  from  any  return. 

The  more  strictly  obstetric  operations,  viz.  the  Cffisarian  section  and  those 
for  extra-uterine  pregnancy,  are  not  treated  of  in  this  work. 

»  *Brit.  Med.  Journ/  1878,  vol.  i.  p.  927. 
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CHAPTER  XU. 


DISEASES  OF  THE  B£EAST. 


Hyper- 
trophy'. 


Atrophy. 


The  female  breast  is  occasionally  affected  with  simple  hypertrophy.  It  is  a 
rare  disease  which  commences  generally  soon  after  puberty,  in  single  women 
as  well  as  married.  It  is  distinguished  from  tumour  of  the  breast  partly  by 
its  perfectly  even  and  homogeneous  feel,  partly  by  the  absence  of  aU  symptoms, 
and  partly  by  the  fact  that  it  usually  affects  both  breasts,  which  tunoan 
hardly  ever  do.  The  diagnosis  is  generally  obvious  if  careful  examination  be 
made.  In  some  cases  large  tumours  of  the  breast  have  been  earelesaly 
classified  as  '  hypertrophy ; '  but  the  error  is  one  easily  avoided.  Nor  should 
the  genuine  hypertrophy  be  confounded  with  the  temporary  enlargement 
which  sometimes  accompanies  amenorrhoea.  The  differences  are  well  described 
by  Mr.  Birkett. 

When  the  breasts  are  seen  to  be  enlarging  gradually,  and  to  an  incon- 
venient extent,  the  surgeon's  first  care  is  to  inquire  into  the  general  health, 
and  to  attempt  to  stop  the  progress  of  the  affection  by  correcting  anything 
that  may  be  amiss.  Carefully  applied  pressure  may  also  be  tried.  But  it 
must  be  allowed  that  Httle  good  is  usually  done  by  any  measure  short  of  am- 
putation,  and  to  this  no  surgeon  would  willingly  resort  unless  it  is  absolutely 
necessary  in  order  to  allow  the  patient  to  go  about.  It  is  said  that  sometimes 
after  the  removal  of  one  breast,  the  other  has  become  smaller. 

Atrophy  of  the  breast  is  natural  in  the  later  period  of  life,  though  usually 
it  is  not  much  noticed,  as  the  place  of  the  gland-tissue  is  occupied  by  &t;  but 
atrophy  also  takes  place  sometimes  without  any  known  cause,  or  in  connection 
with  the  growth  of  a  tumour  in  some  part  of  the  breast,  or  from  excessiTe 
lactation.  But  it  must  be  remembered  that  a  good  deal  of  wasting  of  the 
breast  is  quite  consistent  with  the  perfect  integrity  of  the  gland-tissue  as 
evidenced  by  the  secretion ;  and  it  is  noticed  that  women  with  breasts  which 
are  very  small,  and  have  been  supposed  to  be  atrophied,  often  have  a  fuller 
supply  of  milk  than  others.  Sometimes,  however,  there  is  genuine  atrophy 
with  consequent  want  of  milk.    Nothing  can  be  done  to  avert  it. 


Inflamma- 
tion. 


Chronic 
abscess. 


Inflammation  of  the  rudimentary  breast  in  infancy  is  not  uncommon  in 
both  sexes,  perhaps  more  so  in  boys  than  girls.  It  produces  redness  and  ten- 
derness, with  a  serous  or  even  milky  secretion  from  the  nipple.  Nurses  are  in 
tlie  habit  of  aggravating  the  mischief  by  rubbing,  to  *  rub  away  the  milk/  as 
they  phrase  it.  This  ought  never  to  be  permitted ;  the  irritation  will  soon 
subside  under  soothing  lotions  and  cataplasms,  with  attention  to  the  state  of 
the  bowels. 

Inflammation  also  occurs  sometimes  at  puberty,  and  here  also  in  the  male 
as  well  as  the  female ;  though  in  boys  it  is  usuaUy  insignificant  and  transient. 
In  females  it  sometimes  lays  the  foundation  of  chronic  abscess,  an  affection 
often  mistaken  for  tumour ;  and,  in  fact,  not  easy  to  distinguish  from  a  solid  tu- 
mour by  palpation.  But  in  all  cases  where  a  perfectiy  healthy  young  woman 
presents  a  rounded  elastic  lump  in  the  breast,  the  idea  of  chronic  abscess 
should  occur  to  the  surgeon's  mind,  and  he  should  be  cautious  of  giving  an 
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opinion  without  an  exploratory  puncture.  I  have  seen  several  such  cases 
brought  into  operating  theatres,  a  mistake  which  indeed  involves  no  bad  con- 
sequences, since  the  abscess  is  opened  by  the  incision  made  to  expose  the 
supposed  tumour ;  but  which,  at  any  rate,  involves  unnecessary  alarm  to  the 
patient,  and  is  as  well  avoided. 

I  have  heard  of  breasts  having  been  removed  for  chronic  abscess,  a  grave 
and  a  disgraceful  mistake. 

The  common  cause  of  inflammation  of  the  breast  is  irritation  in  suckling,  Lacteal 
and  usuaUy  in  women  who  persist  in  doing  so  when  in  too  weak  a  condition  to  * 
bear  it.  Its  cause  is  often  to  be  found  in  an  imperfect  development  of  the  nipple. 
The  woman  is  generally  a  pnmipara,  and  the  abscess  usually  occurs  within 
about  a  month  after  delivery.  But  the  inflammation  sometimes  commences 
with  the  secretion  of  the  milk  or  even  before  this,  with  the  vascular  excitement 
preliminary  to  the  secretion,  especially  if  the  breast  has  been  irritated  or 
injured.  Abscess  soon  forms,  sometimes  with  much  fever  and  constitutional 
disturbance.  The  abscess  presents  in  one  of  three  situations ;  over  the  breast, 
in  it,  or  behind  it.  Superficial  abscess  produces  generally  only  slight  symp- 
toms ;  the  pus  lies  near  the  surface,  and  a  simple  puncture  suffices  for  its 
evacuation.  The  true  mammary  abscess  is  usually  accompanied  by  more  fever 
than  superficial  abscess,  and  by  much  tension,  heat,  and  pain  in  the  breast.  As 
soon  as  fluctuation  can  be  felt,  or  even  before,  if  the  symptoms  be  decided,  a 
free  incision  should  be  made  into  it,  in  a  direction  radiating  from  the  nipple. 
The  evacuation  of  the  matter  gives  great  relief,  and  prevents  the  abscess 
from  burrowing  about  in  the  gland  or  behind  it.  Cases  in  which  incisions 
have  been  neglected  or  refused  are  often  seen,  in  which  the  breast  is  riddled 
with  sinuses,  indurated  in  various  parts,  and  probably  permanently  damaged 
as  a  secreting  organ.  Li  the  deep  or  submammary  abscess  the  whole  g]and 
is  raised  from  the  surface  of  the  chest,  and  floats  on  the  subjacent  matter  as 
on  a  water  bath.  In  this  form,  the  patient  should  be  brought  under  anass- 
thesia,  and  an  incision  made  under  the  breast  into  the  collection  of  matter, 
so  as  to  afford  a  depending  opening,  which  is  to  be  kept  patent  with  oiled 
lint.  Or  it  is  sometimes  useful  to  pass  a  drainage-tube.  It  saves  subsequent 
cutting  to  make  a  satisfactory  opening  at  first,  or  even  to  open  the  abscess  in 
eeveral  places. 

Patients  with  abscess  after  lactation  should  give  up  suckling  entirely;  they 
require  good  diet,  full  doses  of  quinine  are  often  very  beneficial,  and  a  moderate 
allowance  of  wine  or  porter ;  care  being  taken  not  to  overload  the  digestive 
organs. 

Precautionary  measures  may  sometimes  avert  abscess  in  parturient  or 
pregnant  women  whose  breasts  are  much  congested  with  milk,  or  in  whom  the 
large  milk-ducts  are  obstructed.  These  consist  in  free  purging,  soothing  warm 
applications  to  the  breast,  drawing  off  the  superfluous  milk  with  a  pump,  and 
opening  any  ducts  which  are  found  to  be  obstructed  with  epithelium.  The 
careful  application  of  pressure  also,  bymethodical  and  evenly  applied  strapping, 
may  succeed  in  averting  the  formation  of  abscess,  if  used  at  a  sufficiently  early 
period  when  the  patient  can  tolerate  it.' 

Hypertestliesia  of  the  breast,  with  chronic  induration  of  various  parts  of  Lobular 
it,  is  extremely  common,  and  is  very  liable  to  be  mistaken  for  tumour.     In  *»'*"'***o»' 
some  cases  the  whole  breast  remains,  after  an  acute  attack  of  inflammation, 
hard,  heavy,  and  somewhat  tender.    These  cases  are  not  so  difficult  of  diag- 

*  See  a  quotation  in  the  '  Medical  Press  and  Circular/  Jan.  26,  1876,  from  a  paper  by 
Dr.  Monaon  in  the  '  New  York  Med.  Joum.' 
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nosis,  but  when  only  a  portion  of  the  breast  is  indnrated  the  hardened  part 
much  resembles  a  scirrhous  or  glandular  tumour.  The  diagnosis  can  only  be 
made  by  the  fact  that  various  separate  lobules  are  usually  affected  and  often  in 
both  breasts,  and  by  the  general  aspect  of  the  case,  and  of  the  patient,  to  which 
Mr.  Birkett  adds  as  diagnostic  signs  that  in  these  cases  the  pain  usually  follows 
the  course  and  distribution  of  one  or  more  nerves,  and  that  if  these  nerves 
be  sought  for  and  pressed  upon  as  they  issue  from  the  thorax,  the  slightest 
pressure  will  induce  acute  pain,  sometimes  confined  to  a  single  branch  distri- 
buted to  the  indurated  part  while  the  rest  are  unaffected.  This  induced  pain 
is,  he  says,  almost  pathognomonic  of  the  disease.  Another  diagnostic  sign  on 
which  he  also  lays  stress  is,  that '  when  the  hand  is  pressed  gently  over  the 
gland,  nothing  indicating  the  existence  of  a  new  growth  is  felt,  which  always 
happens  when  one  exists — the  induration  is  very  distinct  if  compressed  between 
the  fingers  and  thumb,  but  imperceptible  with  the  hand  placed  flatly  on  the 
part,' 

In  treating  this  affection  the  first  point  is  to  improve  the  general  health,  to 
insist  on  healthy  habits  of  exercise,  to  cure  any  menstrual  irregularities,  and 
to  dissipate  the  apprehensions  of  tumour  and  cancer  which  the  patient  probably 
entertains.  Quinine,  iron,  and  mineral  acids  often  do  good  if  the  digestion  be 
attended  to,  and  iodine  internally  is  highly  thought  of  by  some  surgeons. 
Local  applications  are  always  useful  in  removing  the  part  from  the  patient^s 
own  constant  inspection  and  handling,  for  which  purpose  a  belladonna  plaster 
may  be  used ;  the  breast  if  heavy  and  pendulous  must  be  supported  from  the 
opposite  shoulder.  In  some  cases,  where  pressure  can  be  tolerated,  strapping, 
appHed  over  a  layer  of  mercurial  ointment,  removes  the  induration.  Where 
the  evidences  of  inflanmiation  are  more  distinct,  evaporating  and  soothing 
lotions  must  be  employed. 
Neuralgia,  In  other  cascs,  even  without  any  swelling  or  induration,  the  breast  is  the 

cai  pab."'  ^^^  ^^  almost  intolerable  pain,  sometimes  constant,  sometimes  periodic,  and 
usually  accompanied  by  hyperaesthesia  of  the  skin  of  the  breast,  as  well  as  by 
pain  in  the  neighbouring  parts.  The  affection  is  more  conunon  in  young  girls 
than  in  elderly  persons,  and  in  the  unmarried  than  the  married.  It  is  usually 
associated  with  deranged  menstruation,  and  probably  with  other  disorders  of 
health  and  digestion ;  and  those  who  suffer  from  it  may  sometimes  be  found 
to  be  addicted  to  depraved  practices.  The  treatment  consists  in  protecting  the 
breast  from  all  contact  or  examination.  The  organ  will  often  be  found  to  be 
hard,  prominent,  and  congested  ;  and  in  this  condition,  I  believe,  relief  will 
often  be  obtained  by  tolerably  firm  strapping,  which  may  be  applied  under 
anaesthesia  if  necessary.  The  bowels  and  the  state  of  the  menstrual  secretion 
must  be  carefully  attended  to,  and  the  moral  treatment  recommended  for  other 
nervous  disorders  must  be  strictly  enforced,  and  it  is  unnecessary  to  say  that 
any  secret  practices  which  may  be  detected  must  be  put  a  stop  to. 

Functiunal  The  secretion  of  milk  may  be  disordered  in  various  ways.  It  is  said  that 
ISO  en.  ^  ^^^  cases  the  breasts  have  been  known  to  secrete  milk  quite  independent 
of  pregnancy ;  in  old  women,  children,  and  virgins.  Atrophy  of  the  breast- 
tissue,  causing  absence  of  the  secretion,  has  been  referred  to  above.  Tlie 
opposite  state,  in  which  the  secretion  is  excessive  (galaotorrhoea),  or  in  which 
it  does  not  cease  on  tlie  cessation  of  suckling,  is  connected  with  derangement 
of  the  general  health,  and  will  subside  as  this  is  restored.  The  only  derange- 
ment of  secretion  which  constitutes  a  specific  disease  is  congestion  with  mittt 
which  sometimes  leads  to  so  much  solidity  and  brawniness  of  the  organ  as  to 
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be  taken  for  cancer,  especially  as  the  raising  of  the  gland  causes  the  nipple  to 
be  buried.  The  diagnosis  is  settled  by  observing  that  there  was  no  tumour 
before  delivery,  and  that  cancer  hardly  ever  begins  during  suckling.  Abscess 
is  to  be  apprehended,  yet  cases  occur,  according  to  Mr.  Birkett,  in  which  the 
congestion  subsides  and  the  breast  is  again  quite  useful.  Only  one  breast  is 
usually  affected.  The  improvement  of  the  general  health,  weaning  the  child, 
pressure  with  carefully  applied  strapping,  or  the  application  of  tincture  of 
iodine,  or  iodide  of  lead  ointment,  are  the  measures  prescribed  for  the  treat* 
ment  of  this  condition. 

The  disease  described  by  Sir  A*  Cooper  as  '  chronic  mammary  tumour,'  Tumoan  of 
and  formerly  regarded  as  a  fibrous  growth,  is  now  usually  denominated  by  ^«  breaat 
some  name  such  as  Adenoma,  Adenosarcoma,  Adenoid  tumour,  or  Mammary  Adenoma, 
glandular  tumour,  in  order  to  mark  the  isuci  that  in  its  structure  tissue  is 
found  which  bears  considerable  resemblance  to  that  of  the  gland  itself.   Simple  • 
adenoma  forms  a  firm,  lobulated  tumour,  surrounded  by  a  capsule  of  fibrous 
tissue,  in  which,  on  microscopic  examination,  rudimentary  breast-tissue  is 
found,  i.e.  the  ctecal  pouches  in  which  the  ducts  commence,  and  in  some 
cases,  according  to  Mr.  Birkett,  rudiments  of  the  ducts  themselves.    He  also 
describes  tumours  in  which  '  the  observer  may  detect  ducts,  sinuses,  and  even 
the  secretion  peculiar  to  this  gland.' 

Adenoma  is  more  common  at  an  early  period  of  adult  life,  the  decade  from 
twenty  to  thirty  years  of  age  forming  the  majority,  and  it  commences  more 
commonly  in  single  than  in  married  life. 

Closely  connected  with  this  disease  is  the  form  of  new  growth  described  Serocystic 
by  Sir  B.  Brodie  as  serocystiCf  and  by  Mr.  Cfesar  Hawkins  as  tuberoq/stic  °™°**''* 
tumour.  In  this  disease  cysts  are  found  into  each  of  which  a  new  growth 
projects.  The  cysts  contain  a  tenacious  viscid  fluid,  often  more  or  less  dark 
in  colour  from  the  admixture  of  some  of  the  elements  of  the  blood.  Very 
commonly  there  are  many  such  cysts,  and  the  growth  of  the  solid  matter 
into  them  gradually  fills  them  up,  until  at  length  they  are  almost  altogether 
obliterated  ;  and  then  the  growth  projects  through  the  cyst,  presses  on  the 
skin,  bursts  it  and  fungates.  Two  views  prevail  of  the  origin  of  these  growths. 
In  Sir  B.  Brodie's  view  the  cyst  was  the  original  formation,  being  produced 
either  by  the  obstruction  of  one  of  the  ducts  of  the  gland  (which,  however, 
seems  to  be  very  rare),  or  in  the  connective  tissue  of  the  part,  in  the  same 
way  as  cysts  form  in  any  other  part  of  the  body.  The  solid  tumour  then 
grows  from  the  tissue  which  forms  the  wall  of  the  cyst.  But  in  Mr.  Birkett's 
view  the  so-called  cyst  in  these  compound  tumours  is  a  secondary  formation, 
and  is  really  only  a  space  in  the  capsule  of  the  tumour,  the  layers  of  which 
are  separated  by  fluid  which  has  accumulated  probably  in  consequence  of  the 
pressure  of  the  solid  growth  below  it.  Mr.  Birkett,  therefore,  describes 
seroeysticor  tuberocystic  tumour  as  merely  a  variety  of  the  adenoid  tumour; 
and  he  separates  the  cystoid  cavities  which  form  parts  of  such  tumours 
entirely  from  the  true  cysts,  likening  them  rather  to  'the  arrangement  of  the 
capsular  ligaments  of  joints  attached  around  the  articular  ends  of  the  long 
bones  than  to  genuine  cysts.*  The  solid  matter  which  forms  the  growing 
portion  of  such  tumours  consists  in  large  proportion  of  cells,  usually  spindle 
or  awn-shaped,  and  rapidly  growing  into  imperfect  fibrous  tissue,  constituting 
the  '  fibro-plastic  tumour  '  of  Lebert,  or  the  '  spindle-celled  sarcoma '  of  later 
pathologists.  The  imperfect  imitation  of  the  gland-tissue  characteristic  of 
adenoma  is  also  often  met  with  in  portions  of  these  tumours,  and  this  fact. 
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together  witli  the  occasional  co-existence  of  the  firm  adenoma  (or  chronic 
mammary  tumour)  with  such  serocystic  growths,  of  which  an  excellent 
drawing  will  be  found  in  Mr.  Birkett*6  essay  ('  Syst.  of  Surg.'  Srd  ed.  vol.  iii. 
p.  448),  has  led  him  to  classify  the  serocystic  tumour  as  a  variety  of  adenoma. 

At  the  same  time,  even  if  we  allow  that  the  two  are  varieties  of  the  same 
form  of  tumour,  they  are  varieties  which  are  characterised  by  the  very  im- 
portant difference  that  in  the  firm,  hard,  lobulated  tumour  which  Sir  A. 
Cooper  described  as  chronic  mammary,  in  which  there  are  no  cysts,  in  which 
the  fibrous  tissue  forming  the  framework  of  the  adenoid  growth  is  well  de- 
veloped, and  the  whole  mass  free  from  juice,  recurrence  after  removal  hardly 
ever  takes  place ;  nor  is  it  necessary  to  remove  more  than  the  tumour  itself. 
A  free  incision  having  been  made  through  the  capsule  of  the  new  growth,  the 
latter  should  be  enucleated,  the  breast  being  preserved,  and  especial  care 
being  taken  not  to  interfere  with  the  nipple  or  the  large  ducts  converging  to 
it,  particularly  if  the  patient  is  likely  to  have  children.  She  may  then  be 
confidently  assured  that  no  recurrence  is  probable. 

But  in  the  serocystic  tumours,  when  the  fibro-plastic  or  sarcomatous 
element  prevails  in  the  solid  growth,  the  case  must  always  be  looked  upon 
with  apprehension ;  for  such  tumours  do  unquestionably  recur,  and  they  are 
the  more  prone  to  do  so  the  more  succulent,  loose,  and  imperfect  their  tissue 
is,  and  perhaps  the  older  the  patient  is  at  the  time  of  their  formation.  This 
recurrence  takes  place  generally  only  in  the  scar  itself,  and  I  have  seen 
several  cases  in  which  the  patient  has  preserved  her  general  health  entirelj 
unaffected  after  the  disease  had  recurred  many  times.  In  one  remarkable  case 
in  Mr.  Caesar  Hawkins's  practice  at  St.  George's  Hospital,  it  was  not  till  after 
ten  recurrences  and  eighteen  years'  duration  of  the  case  that  the  patient  finally 
succumbed  to  exhaustion  produced  by  the  sloughing  of  the  tumour,  which  at 
length  it  became  impracticable  to  extirpate.  But  I  have  known  one  instance 
in  which  a  serocystic  tumour  recurred  in  the  other  breast.  These  circom- 
stances  should  teach  caution  in  prognosis,  and  should  incline  the  surgeon 
rather  to  remove  the  whole  breast  than  merely  extirpate  the  tumour 
whenever  the  growth  is  large  and  advancing  rapidly,  and  particularly  if  the 
patient  be  somewhat  advanced  in  years,  or  be  from  any  cause  unlikely  to 
suckle. 

The  diagnosis  between  simple  adenoma  and  lobular  induration  has  been 
given  under  the  latter  head.  From  cancer  there  is  usually  no  difiiculty  in 
distinguishing  it,  if  the  case  be  kept  for  some  time  under  observation,  looking 
to  the  age  of  the  patient,  the  non-implication  of  the  axillary  glands  or  of  the 
skin,  the  absence  of  the  stabbing  pain  of  cancer,  the  more  lobulated  feeling 
and  less  firm  consistence  of  the  tumour,  and  the  almost  imperceptible  progresit 
of  the  disease,  though  an  incipient  cancer  is  not  uncommonly  mistaken  for 
adenoma  on  a  single  examination.  The  diagnosis  between  the  serocystic 
tumours  and  the  softer  forms  of  cancer  is  sometimes  by  no  means  easy; 
for  even  if  the  presence  of  cysts  has  been  ascertained,  such  cysts  may  exist 
in  a  mass  of  medullary  cancer.  But  the  rate  of  growth  of  the  two  diseases 
is  very  different — the  skin  is  unaffected  in  the  serocystic  tumour,  or  if 
adlierent  is  not  infiltrated  and  brawny  as  in  cancer ;  nor  are  there  the  large 
superficial  veins,  and  the  great  general  vascularity  which  is  found  in  cancer. 
However,  if  the  growth  be  advancing  rapidly,  it  is  better  to  pronounce  a  vert 
guarded  diagnosis  before  removal,  and  to  insist  on  the  necessity  of  extir- 
pating the  whole  breast ;  and  when  the  skin  has  given  way  and  the  tumour 
is  fungating  out  of  a  large  opening,  the  diagnosis  is  the  more  difficult,  and 
the  removal  of  the  entire  breast  more  ob\'iously  necessary.     The  condition 
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of  the  surrounding  skin  is  the  chief  element  in  diagnosis  during  this  stage 
of  a  serocystic  tumour.  The  edges  of  the  ulcer  are  sharp-cut,  and  the  neigh- 
bouring skin  thinned  ;  while  in  the  cancerous  ulcer  the  edges  are  prominent 
and  hard,  and  the  cancerous  matter  is  infiltrated  for  some  distance  around. 

Simple  cysts  also  occur  in  the  breast,  in  which  no  solid  growth  ever  takes  Simple 
place.  Some  depend  on  obstruction  of  the  ducts  of  the  gland  and  contain  a  ^^^' 
tenacious  mucoid  fluid.  Such  obstructed  ducts  forming  small  cysts  will  very 
often  be  found,  on  careful  examination  of  the  breasts  of  women  who  have 
borne  children,  and  in  whom  the  cysts  have  remained  so  small  as  never  to 
occasion  any  symptoms.  At  other  times,  oftener  in  those  who  have  borne 
children,  one  or  more  of  them  increase  till  they  project  under  the  skin  and 
attract  the  patient's  attention.  Other  cysts,  also,  sometimes  form  in  the 
neighbourhood  of  the  nipple,  usually  earlier  in  life  than  the  duct-cysts,  and 
in  women  who  have  not  borne  children,  containing  a  simple  watery  serum, 
with  only  a  slight  proportion  of  albumen.  These  simple  cysts  require  only  a 
puncture,  with  pressure  or  stimulating  lotion  afterwards.  The  puncture  may 
be  repeated  if  the  cyst  Alls  again,  or  it  may  be  laid  open  and  made  to  granu- 
late.   Sometimes  the  tumour  bursts  of  itself,  and  then  usually  disappears. 

Milk-cysts,  or  '  galactoceles,'  are  tumours  which  form  during  lactation.  Milk-cysts. 
either  from  mere  dilatation  of  an  obstructed  duct,  or  from  its  rupture  and 
effusion  of  the  milk  into  the  neighbouring  tissue.  They  may  subside  on  the 
cessation  of  suckling,  to  recur  at  each  of  the  following  pregnancies,  of  which 
Mr.  Birkett  gives  a  remarkable  instance ;  and  as  the  contents  thicken  they 
may  present  a  considerable  resemblance  to  a  sohd  tumour.  The  cases  are 
rare  and  the  diagnosis  will  be  difficult  unless  the  patient  has  been  under 
observation,  and  the  sudden  development  of  the  tumour  during  suckling  has 
been  noticed.  Generally  they  are  not  diagnosed  till  after  a  puncture  has  been 
made,  when  the  cyst  must  be  emptied  and  made  to  heal  by  granulation. 

Innocent  tumours  of  other  forms  are  met  with,  though  very  rarely,  in  the  Rarer 
female  breast.  The  expression  '  hydatid  disease  '  in  the  older  authors  usually  tamoun 
means  cystic  or  serocystic  tumour ;  but  echinococci  are  sometimes  found  in 
laying  open  what  have  been  taken  for  common  cysts  or  abscesses.  Common 
fibrous  or  fibro-cellular  tumours  are  also  found,  but  can  hardly  be  diagnosed 
before  removal.  Fatty  tumour  may  of  course  form  in  the  adipose  tissue  over 
the  breast,  though  I  cannot  remember  to  have  seen  ft  case  ;  and  a  few  cases 
of  enchondroma  are  on  record. 

The  main  point  in  these  cases  is  to  distinguish  them  from  cancer,  in  order 
to  preserve  the  breast  if  possible.  The  precise  anatomical  form  of  the  tumour 
is  generally  only  ascertained  after  removal. 

Scirrhus  is  the  form  of  cancer  most  commonly  met  with  in  the  female  <^oer- 
breast,  though  medullary  or  soft  cancer  is  hot  very  uncommon.  Isolated 
examples  of  colloid  are  to  be  found  here  and  there,  and  have  been  known  to 
run  a  definitely  malignant  course  :  but  the  nature  of  the  disease  can  hardly  be 
diagnosed  before  removal,  nor  is  the  prognosis  by  any  means  certain.  As 
usually  seen,  cancer  of  the  breast  presents  itself  as  a  small,  hard,  stony  lump 
situated  in  the  thickness  of  the  gland,  and  the  size  of  the  breast  is  noticed  not 
to  be  much  increased,  even  as  the  tumour  enlarges,  since  the  tissues  around 
shrink  as  they  become  adherent  to  the  tumour.  This  same  shrinking  of  the 
tissues  and  the  adhesion  of  the  cellular  tissue  to  the  tumour  produce  the  dimp* 
ling  of  the  skin  and  the  retraction  of  the  nipple  which  are  so  often  seen  in 
cancer.  The  adhesion,  however,  may  take  place  in  the  other  direction,  causing 
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the  tumour  to  become  attached  to  the  pectoral  muscle,  or  even  to  the  ribs. 
Later  on  the  cancer  infiltrates  the  skin,  and  then  ulcerates,  fungating  out  of 
the  ulcer  in  large  bleeding  masses  if  it  be  of  the  soft  kind,  or  else  producing 
the  scirrhous  ulcer.  Cancer  of  the  breast  is  accompanied  by  lancinating 
pain  in  the  chest  and  neck  and  down  the  arm,  by  wasting  and  ultimately  by 
cancerous  cachexia.  The  axillary  glands  become  enlarged,  and  sometimes 
also  the  subclavian  and  other  cervical,  or  even  the  mediastinal  glands.  The 
arm  often  becomes  oedematous  from  the  pressure  of  these  enlarged  glands  on 
the  veins ;  and  in  some  cases  the  skin  becomes  extensively  infiltrated  and 
matted  to  the  deeper  parts — '  hidebound  cancer.* 

Cancer  in  the  breast  appears  either  in  the  form  of  a  defined  mass  separated 
from  the  gland  by  a  distinct  capsule,  or  infiltrated  throughout  the  gland- 
tissue,  or  containing  cysts  which  may  be  formed  by  the  softening  of  its  texture, 
and  according  to  Mr.  Birkett  by  the  effusion  of  the  juices  of  the  cancer  into 
the  envelope  of  the  tumour.  It  occurs  usually  between  the  ages  of  thirty  and 
fifty.  Out  of  458  cases  tabulated  by  Mr.  Birkett,  100  occurred  in  the  decade 
between  thirty  and  forty,  and  198  between  forty  and  fifty.  This  shows  that 
the  occurrence  of  the  disease  is  relatively  most  common  towards  the  period  of 
the  cessation  of  the  catamenia ;  yet  in  examining  the  particulars  of  100  cases, 
Mr.  Birkett  failed  to  detect  any  connection  between  the  two  events,  and  he 
equally  failed  to  prove  the  correctness  of  the  common  opinion  that  cancer  is 
more  frequent  in  the  single  than  the  married,  and  in  the  sterile  than  in  those 
who  have  borne  children ;  or  any  connection  between  the  growth  of  cancer 
and  imperfection  in  suckling.  It  is  noticed  that  cancer  hardly  ever  begins 
during  pregnancy  or  suckling,  though  it  is  not  rare  to  see  cancer  in  a  suck- 
ling woman,  the  disease  having  begun  before  pregnancy. 
DiagnosU,  The  diagnosis  of  cancer  from  innocent  tumour  rests  on  the  more  advanced 

age  of  the  patient,  on  the  hardness  of  the  tumour  in  scirrhus,  its  rapid  growth 
and  great  vascularity  in  the  soft  form  of  cancer,  the  early  implication  of  the 
skin  and  cellular  tissue  around,  leading  to  dimpling  and  retraction  of  the 
nipple,^  the  affection  of  the  glands,  the  state  of  the  general  health,  the  cha- 
racteristic pain  (which,  however,  like  pain  of  all  other  kinds  is  liable  to  be 
simulated  by  mere  nervous  affection),  and,  lastly,  by  the  occasional  deposit 
of  cancer  in  temoter  organs. 
Qttcfition  of        When  the  diagnosis  has  been  made  the  question  of  the  removal  of  the 
operation,     disease  has  to  be  discussed.     There  is  not,  I  think,  any  convincing  evidence 
either  way  as  to  whether  the  operation  prolongs  life,  or  shortens  it,  on  the 
average  of  a  large  number  of  cases,  but  I  do  not  see  that  this  tells  conclu- 
sively either  for  or  against  the  operation.    The  operation  frees  the  patient 
for  a  time  from  the  oppression  of*  a  disease  which  is  known  to  be  gradually 
advancing  to  a  fatal  issue ;  it  renders  the  interval  (allowing  that  the  cancer 
recurs)  one  of  complete  health  for  the  greater  part  of  the  time,  instead  of 
being  a  period  of  pain  and  anxiety ;  it  gives  the  patient  a  chance,  however 
slender,  of  immunity  from  recurrence,  and  in  many  cases  the  cancer  recur- 
ring in  an  internal  organ,  such  as  the  liver,  terminates  life  in  a  less  painful 
manner  than  by  the  spread  and  ulceration  of  an  external  tumour.    The  opera- 
tion, in  these  days  of  anaesthesia  and  of  rapid  healing  of  wounds,  is  not  one 
of  much  danger  or  suffering. 

'  HetmotioQ  of  the  nipple,  though  far  more  common  in  scirrhus,  is  met  with  ooeudon- 
ally  in  iion-canceroua  tumours,  from  adhesion  of  the  cellular  tissue  of  the  nipple  to  tamt 
portion  of  the  tumour  which  becomes  buried  by  the  growth  of  neighbouring  portions,  so 
that  the  nipple  remains  in  the  pit  formed  by  the  growing  tumour. 
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The  contraindications  to  the  removal  of  the  breast  for  cancer  are  either 
absolute  or  partial.  The  spreading  of  the  cancer  so  far  into  the  skin  or  neigh- 
bouring parts  that  the  surgeon  cannot  operate  through  healthy  tissue,  the 
implication  of  the  glands  beyond  the  axilla  (in  the  subclavian  triangle,  or 
higher  in  the  neck),  the  deposition  of  cancer  in  other  parts,  or  an  advanced 
condition  of  cancerous  cachexia,  are  absolute  contraindications.  The  infil- 
tration of  the  skin  to  any  extent,  however  small,  the  ulceration  of  the  tumour, 
or  any  implication  of  the  axillary  glands,  are  very  unfavourable  conditions, 
though  under  certain  circumstances  the  surgeon  may  be  justified  in  operating. 
It  is  true  that  all  the  visibly  diseased  skin  may  be  removed  with  the  breast ; 
that  the  removal  of  an  ulcerated  and  bleeding  mass  may  produce  great  tem- 
porary relief;  and  that  all  the  visibly  enlarged  axillary  glands  may  possibly 
be  excised.  The  latter  point,  however,  is  always  doubtful,  and  the  surgeon 
will  often  discover  when  he  opens  the  axilla,  expecting  only  to  find  one  or 
two  small  scirrhous  glands,  that  in  reality  the  whole  chain  of  glands  is  im- 
plicated, and  that  he  is  cpnmiitted  to  a  deep  and  dangerous  dissection,  which 
possibly  has  ultimately  to  be  abandoned  without  the  whole  of  the  diseased 
glands  having  been  removed.  But,  however  complete  the  apparent  removal 
may  have  been,  a  speedy  return  of  the  disease  in  the  cicatrix  may  always  be 
prognosticated  under  the  conditions  specified,  so  that  the  operation  must 
under  such  circumstances  at  the  best  be  regarded  as  only  a  palliative. 

With  regard  to  the  repetition  of  an  operation,  the  same  considerations  Repetition 
exactly  apply.     Under  circumstances  which  would  have  justified  the  original  ®f  opera- 
operation  it  may  be  repeated,  and  even  more  than  once,  in  the  cicatrix. 

That  cancerous  breasts  may  be  successfully  removed  by  caustics  is  amply  use  of 
proved  by  experience.  The  method  is  much  inferior  to  removal  by  the  knife,  caustics, 
being  slower,  more  painful,  and  less  certain  to  expose  healthy  tissue  ;  but  the 
fear  of  a  cutting  operation  renders  the  alternative  acceptable  to  many,  and 
the  cancer-curing  quacks  make  a  livelihood  chiefly  by  concealing  some  of  the 
common  potential  cauteries — generally  chloride  of  zinc — with  some  inert 
nostrum.  On  the  whole,  the  chloride  of  zinc  is  the  best  of  these  caustics, 
and  is,  I  think,  best  used  on  the  method  of  Maisonneuve,  *  cauterisation  en 
filches,'  which  will  be  found  described  in  chap.  xliv.  The  method  introduced 
by  Fell,  of  destroying  the  skin  by  means  of  some  strong  acid,  then  scoring 
the  exposed  surfjB.ce  and  stuffing  the  incisions  with  the  chloride  of  zinc  paste, 
saves  some  time  and  pain. 

It  is,  however,  in  the  treatment  of  cancerous  ulceration  that  the  appHca-  Treatment 
tion  of  caustics  is  most  frequently  advisable.  When  the  ulcer  is  of  limited  J^^"^^*, 
extent  the  caustic  often  gives  little  pain,  and  the  separation  of  the  eschar  is 
sometimes  followed  by  temporary  cicatrisation.  Otherwise  nothing  can  be 
done  in  ulcerated  cancer,  except  to  keep  the  part  as  free  from  odour  as  pos- 
sible with  some  of  the  tarry  solutions,  and  to  soothe  pain  with  morphia.  I 
have  found  nothing  better  than  the  carbolic  lotion  covered  with  carded 
oakum.  But  the  patient  may  get  tired  of  the  odour  of  this  dressing,  and  then 
solution  of  chloride  of  zinc,  or  Condy's  lotion,  or  solution  of  terchloride  of 
carbon  or  chlorate  of  potash  may  be  used,  mixed  with  laudanum  or  bella- 
donna. The  balsam  of  Ourjon,  recently  introduced,  and  the  boracic  acid 
lately  recommended  by  Prof.  Lister  for  its  deodorising  qualities  have  not 
answered  in  the  trials  I  have  made  of  them. 

In  amputating  the  mamma  it  is  always  advisable,  whenever  it  can  be  done  Semoval 
consistently  with  removing  the  whole  disease,  to  leave  sufficient  skin  to  cover  lumma. 
the  wound  without  any  tension.    The  nipple  should  be  included  between  two 


896  DISEASES  OP  THE  BREAST. 

curvilinear  incisions,  whicli  are  generally  made  to  lie  above  and  below  it, 
thongh  this  is  a  matter  almost  of  indifference.  The  angle  of  jonotion  of  the 
incisions  outwards  can  easily  be  prolonged  into  the  axilla,  if  any  glands  are 
to  be  removed  from  thence,  and  this  is  better  than  to  make  a  separate  small 
incision  over  the  glands  themselves.  The  lower  flap  is  to  be  first  dissected 
back,  down  to  the  base  of  the  tumour  or  of  the  breast,  then  the  upper,  these 
flaps  being  made  as  thick  as  is  consistent  with  keeping  well  away  from  the 
disease.  The  breast  being  now  folly  exposed  is  to  be  forcibly  drawn  away 
from  the  pectoral  muscle,  and  the  cellular  tissue  which  unites  them  divided 
by  rapid  strokes  of  the  knife,  the  assistant  putting  his  fingers  on  the  bleeding 
vessels,  which  should  then  be  rapidly  secured  with  carbolised  catgut  ligatures. 
When  all  bleeding  has  been  thus  commanded,  the  wound  is  to  be  united  by 
sutures,  and  dressed  according  to  any  plan  which  the  surgeon  prefers  as  likely 
to  procure  speedy  union.  Very  often  a  large  part,  and  in  some  rare  cases  the 
whole,  of  the  woimd  imites  by  primary  union. 

DiseaMs  Malformations  are  common  in  the  nipple.    It  is  sometimes  bifid,  some- 

mammilla,  times  multiple,  far  more  often  deficient  or  ill-developed,  and  such  ill-developed 
nipples  are  fruitful  causes  of  trouble  in  suckling,  as  pointed  out  above.  It 
may  be  possible,  in  some  cases,  where  the  nipple  is  merely  short  but  otherwise 
natural,  to  draw  it  out  by  constant  well-directed  pressure  by  means  of  a 
breast-pump,  and  the  attempt  is  worth  making  in  a  married  wom'en  before  she 
becomes  pregnant,  or  during  pregnancy.  Inflammation  of  the  nipples  and 
small  ulcers  or  cracks  on  them  are  very  conmion,  especially  during  a  first 
suckling.  The  ulcers  should  be  carefully  cleaned,  covered  with  fine  powder, 
as  oxide  of  zinc,  dusted  on  them  through  a  muslin  bag ;  or  coated  with  col- 
lodion, and  protected  by  a  shield  from  direct  contact  with  the  infiemt's  mouth. 
When  abscess  forms  near  the  nipple  it  should  be  allowed  to  burst,  or  at  least 
to  come  close  to  the  surface,  for  fear  that  in  opening  it  the  milk-sinus  should 
be  wounded. 

The  nipple  and  areola  are  occasionally  found  to  be  the  seat  of  epithelioma. 
I  once  treated  a  case  of  this  kind  in  a  married  lady,  who  from  some  malfor- 
mation had  (as  I  was  informed)  never  been  capable  of  complete  sexual  inter- 
course. The  nature  of  the  disease  was  indubitable,  and  was  proved  afterwards 
by  microscopic  examination.  There  was  a  small  hard  gland  in  the  axilla, 
which  was  not  removed ;  but  the  nipple  and  areola  were  fully  excised.  I  saw 
her  five  years  afterwards  in  perfect  health,  and  the  gland  had  quite  disappeared. 
Such  a  case,  however,  should  be  carefully  watched ;  and  on  the  appearance 
of  any  recurrence  and  extension  of  disease  to  the  breast  the  whole  organ 
should  be  removed. 

Sir  J.  Paget  has  lately  called  attention '  to  the  frequency  with  which  an 
obstinate  eruption  of  the  nipple  and  areola,  resembling  eczema  or  psoriasis, 
is  the  precursor  of  cancer  in  the  mammary  gland.  The  eruption  is  very 
rebellious  to  treatment,  and  usually  persists  till  the  period  at  which  the  cancer 
appears.  He  has  noticed  fifteen  cases,  in  all  of  which  the  cancer  showed  it- 
self within  two,  and  in  most  within  one  year  after  the  eruption.  The  cancer 
is  not  continuous  with  the  diseased  nipple,  but  grows  in  a  remote  part  of  tbe 
gland.  In  such  cases,  particularly  when  cancer  ia  known  to  have  existed  in 
the  patient^s  family,  he  believes  the  diseased  skin  ought  to  be  removed  or 
destroyed. 

The  nipple  is  sometimes  the  seat  of  oommon  sebaceous  or  cystic  tomoors 

*  *  St.  Bartholomew's  Ho«p.  Beporta,'  vol.  x.  p.  87. 
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and  of  neevi,  but  tlieir  treatment  is  the  same  as  in  other  regions.  Great  care, 
however,  must  be  taken  not  to  induce  deformity  by  any  operative  measures 
undertaken  for  their  cure. 

Analogous  affections  sometimes,  though  rarely,  attack  the  male  breast.  Diseaaei 
Tlie  irritation  which  in  male  infants  sometimes  leads  to  a  secretion  of  milk  b„^gt.* 
has  been  spoken  of.  In  later  life  tumours  form  in  the  male  breast  which  are 
usually  of  a  scirrhous  nature,  sometimes  fibrous,  and  I  have  once  seen  a  case 
of  serocystic  tumour,  precisely  like  the  same  disease  in  the  female.'  The 
disease  occurred  in  a  man  aged  54.  The  diagnosis  of  these  affections  is  much 
the  same  in  the  male  breast  as  in  the  female.  Any  growth  which  forms  in 
this  situation  should  be  at  once  removed. 

'  St.  George's  Hospital  Museum,  Ser.  xv.  No.  oO. 
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CHAPTER  XLII. 


DISEASES   OP   THE   THYROID   BODY. 


Endemic 
goitre. 


Sporadic 
or  common 
broncho- 
cele. 


Removal 
of  bronchc- 
cele. 


The  thyi'oid  gland  is  liable  to  an  endemic  enlargement,  which  is  called  goitre* 
and  which  prevails  extensively  in  the  valleys  of  many  mountain  regions  in 
various  parts  of  the  globe,  from  some  cause  which  is  not  completely  under- 
stood.  Cretinism  also  prevails  usually  in  the  same  locality » either  in  the  same 
or  different  persons.  In  this  country  the  endemic  form  of  bronchocele  is  known 
as  *  Derbyshire  neck/  from  the  place  where  it  chiefly  prevails.  This  endemic 
disease  seems  susceptible  of  little  alleviation,  either  from  prophylaxis  or  treat- 
ment, nor  can  it  be  till  its  cause  has  been  discovered. 

More  important  in  practical  surgery,  though  far  less  so  in  public  hygieut* , 
are  the  sporadic  cases  of  bronchocele  which  are  seen  pretty  commonly  in  all 
parts  of  the  country.  Most  of  the  patients  are  females,  and  usually  unmarrie<i. 
There  is  very  commonly  some  menstrual  irregularity ;  yet  the  general  health 
is  often  perfectly  good.  The  disease  consists  in  an  enlargement  of  one  or 
both  sides  of  the  thyroid  body  along  with  its  isthmus,  the  enlargement  bein;; 
generally  most  marked  on  the  right  side.  Sometimes  it  extends  behind  the 
sternum.  It  often  causes  distressing  dyspncea  from  pressure  on  the  trachea^ 
and  has  been  known  to  produce  death  from  this  cause.*  Sometimes,  also,  it 
seems  to  cause  loss  of  voice  from  pressure  on  the  recurrent  laryngeal  nene>, 
or  even  spasm  of  the  glottis  from  irritation  of  the  same  nerve,  and  I  liave 
known  a  case  where  the  tumour  burst,  and  suppuration  threatened  to  prove 
fatal.  The  structure  of  the  tumour  usually  consists  of  one  or  more  lar^^v 
cysts,  surrounded  by  the  hypertrophied  gland- structure,  or  it  may  be  entinly 
solid  (fibrous  bronchocele). 

The  treatment  of  the  disease  which  is  most  relied  upon  is  by  the  external 
and  internal  use  of  iodine,  due  attention  being  given  to  the  general  healtli, 
and  especially  the  menstrual  functions.  Dr.  Morell  Mackenzie  has*  imIK^I 
attention  to  the  benefit  which  may  be  produced  in  cystic  bronchocele  by  tl.t* 
injection  of  perchloride  of  iron.  His  plan  is  to  tap  the  cyst,  then  to  injwt  ji. 
or  3ij.  (according  to  the  size  of  the  cyst)  of  a  solution  of  perchloride  of  iron 
( 5ij. :  Ji.)  which  is  left  in  the  cyst  for  about  three  days,  the  canula  Wuv^ 
plugged  and  retained,  when  the  iron  is  allowed  to  escape,  and  the  part  ii 
poulticed,  the  plug  beiiig  still  retained  until  suppuration  is  fairly  establishtil, 
when  it  may  be  removed.  I  have  followed  his  directions  witli  much  succt  ^- 
in  a  case  of  very  large  thyroid  cyst.  In  fibrocystic  bronchoceles  after  the  cv'^:.'? 
have  been  thus  obliterated  the  solid  part  is  treated  by  subcutaneous  injection 
of  iodine,  but  this  is  undeniably  dangerous.  These  cysts  are  often  treatt^l  by 
seton,  a  practice  which,  though  it  is  sometimes  very  successful,  is  not  withovii 
its  dangers.  Latterly  the  injection  of  thyroid  tumours  with  ergotine,  or  with 
the  fluid  extract  of  ergot,  has  been  tried,  and  I  have  treated  a  few  ca.<t*s  iii 
this  way,  but  hitherto  with  no  decisive  benefit. 

In  some  cases  it  seems  to  me  justifiable  to  remove  such  tumours,  i.e.  eithir 
where  they  threaten  to  prove  fatal  by  great  and  increasing  pressure  on  tl.e 

*   See  a  case  n-lnted  by  Dr.  Dickinson,  •  Path.  Tran»/  vol.  xii.  p.  229. 
«  •  Clin.  Soc.  Trans.'  vol.  vii.  p.  116. 
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windpipe  or  other  structures  in  the  neck,  or  when  as  in  my  case  (recorded  in 
the  *  Amer.  Joum.  of  Med.  Sci/  Jan.  1873)  the  tumour  has  burst,  and  the 
suppuration  is  exhausting  the  patient.  The  operation  is  a  formidable  one,  but 
has  often  been  performed  with  success.*  In  cases  where  the  tumour  is  so  very 
large  as  it  was  in  the  one  which  I  operated  upon  (where  it  hung  down  below 
the  manuna)  flaps  must  be  carefully  dissected  off  it,  and  its  base  must  be  com- 
manded by  an  6craseur,  or  some  form  of  clamp,  while  the  mass  is  removed. 
In  smaller  tumours,  the  best  plan  seems  to  be  to  lay  open  the  capsule  freely 
and  enucleate  the  mass  with  the  fingers  as  rapidly  as  possible,  without  paying 
any  attention  to  the  bleeding  till  the  tumour  is  removed.  Dr.  P.  H.  Watson 
has  called  attention  to  the  advisability  of  securing  the  vessels  which  nourish 
the  tumour  before  laying  open  its  capsule  or  attempting  its  removal.  They 
can  usually  be  felt  pulsating  deep  down  at  its  lower  angles,  when  an  aneurism 
needle  should  be  passed  beneath  them  ;  or  if  the  individual  vessels  cannot  be 
isolated,  the  base  of  the  tumour  may  be  transfixed  and  tied  in  a  mass. 

A  singular  malady  affects  the  thyroid  body  amongst  other  parts,  which  is  Exoph. 
generally  called  exophthalmic  bronchocele,  from  the  protrusion  of  the  eyes,  goure.^ 
which  is  one  of  the  prominent  symptoms.  There  is  palpitation  of  the  heart, 
great  rapidity  of  the  pulse,  extreme  prominence  of  the  eyes,  and  a  large  soft 
pulsating  swelling  of  the  thyroid  body,  in  which  a  musical  bruit  can  often  be 
heard,  and  which  varies  greatly  in  size.  Another  prominent  symptom  is  the 
jerking  pulse  in  the  carotid  arteries.  In  one  unfortunate  case  I  saw  both 
corneas  slough  and  the  eyeballs  wither  away  in  consequence  of  their  continued 
exposure.  This  form  of  bronchocele  is  sometimes  accompanied  by  organic 
disease  of  the  heart ;  otherwise  it  is  not  very  dangerous  to  Ufe,  and  under 
proper  treatment  there  is  a  good  chance  of  recovery.  It  often  depends  in  some 
measure  on  mental  causes,  and  is  frequently  associated  with  irregular  men- 
struation. All  concomitant  circumstances  of  this  kind  being  ascertained  and 
treated  as  best  may  be,  digitalis  and  iron  seem  to  be  the  most  promising  in- 
ternal remedies,  and  ice  to  the  thyroid  tumour  the  best  local  application. 
The  reader  is  referred  to  works  on  Medicine  for  a  fuller  account  of  this 
affection,  which  falls  more  commonly  under  the  physican's  care. 

Cancer  occurs  in  the  thyroid  body  ;  but  it  is  very  rare.     Mr.  Haward  *  Cancer  of 
refers,  however,  to  a  few  cases  recorded  by  Mr.  Cipsar  Hawkins  and  other  {jj^j  ***•  "^"* 
authors  ;  but  the  disease  is  not  witlim  the  range  of  surgical  treatment. 

'  See  oHpecially  a  pifjcr  by  Dr.  Gre<»ne  of  Portland,  Maine,  in  the  'Am.  Journ.  Med.  Sci.* 
Jan.  1871.  I>r.  P.  H.  Watwm  ('  Brit.  Med.  Jouru.'  Sept.  25,  1875)  relates  the  history  of  six 
eases,  with  only  one  death.  Billroth  ('  Clin.  Surpery,  New.  Syd.  Soc.  Trans.*  p.  162)  refers 
to  ten  casew,  of  which  only  four  recovered.  A  very  interesting  piimphlet  on  this  subject  has 
Litely  Ijeen  published  by  M.  Riverdin  (extracted  from  the 'Revue  MMicale  do  la  Suisse 
Romande,'  April  lo,  1833),  containing  the  historj*  of  22  openitions,  only  two  of  which  proved 
fatal,  and  very  valuable  data  as  to  their  after-progress,  and  as  to  the  indications  for  and 
method  of  operating. 

•  •  Syst.  of  Surg.'  3rd  ed.  vol.  iii.  p.  596. 
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CHAPIER  XLIIl. 

DISEASES   OF   THE   SKIN   AM)    ITS   APPENDAGES. 

It  seems  necessary  to  give  in  this  work  a  general  idea  of  the  diseases  of  the 
skin,  although  the  suhject  is  so  extensive,  and  the  practical  considerations 
connected  with  the  treatment  of  skin-diseases  are  so  very  numerous  and  com- 
pUcated,  that  it  is  quite  impossible  for  me  to  attempt  anything  here  beyond  the 
barest  outline,  and  this  chiefly  with  the  view  of  rendering  what  has  been  said 
in  previous  pages  intelhgible.  But  in  order  to  acquire  a  useful  knowledge 
of  the  matter  and  to  be  able  readily  to  distinguish  the  various  eruptions  from 
each  other,  it  is  absolutely  necessary  to  study  these  diseases  in  the  living 
body,  comparing  the  eruptions  seen  in  the  out-patient  rooms  or  in  the  wards 
with  the  drawings  and  descriptions  which  are  given  in  approved  authors,  and 
with  the  models  to  be  found  in  the  Museum  of  the  College  of  Surgeons  and 
elsewhere. 

Affections  of  the  cutaneous  system  are  divided  into  those  of  the  skin 
itself,  and  those  of  its  appendages,  the  hair,  nails,  and  cellular  tissue.  We 
will  speak  first  of  the  eruptions  of  the  skin  itself. 

The  anatomical  classification  of  these  eruptions  is  the  most  obvious  and 
the  most  useful  in  practice — viz.  into  1.  Exanthemata,  or  rashes;  2, 
Haemorrhages;  8.  Vesicles;  4.  Blebs;  5.  Pustules;  6.  Papules;  7.  Scales; 
8.  Tubercles ;  9.  Stains  ;  and  10.  Parasites — to  which  certain  conditions  are 
to  be  added,  named  *  Xerodermata,*  resulting  from  unnatural  dryness  of  the 
skin. 


Exanthe- 
mata, or 
rashes. 


fioseola. 


Exanthemata — or  rashes — are  eruptions  characterised  by  the  occurrence 
of  patches  of  skin  which  are  injected  and  red,  and  thickened  in  consequence 
of  being  injected,  but  in  which  there  is  not  necessarily  any  inflammatory 
effusion.  The  epidermis  usually  desquamates  on  the  subsidence  of  an  exan- 
thematous  eruption. 

The  skin-eruptions  which  are  properly  classed  as  exanthemata  are  roseola 
and  erythema.  Urticaria  so  closely  resembles  some  varieties  of  erythema 
that  it  is  usually  described  along  with  it,  though  it  is  not  truly  an  exanthem. 
Many  fevers  are  accompanied  by  exanthematous  eruptions  ;  but  they  are 
not  spoken  of  here,  since  in  them  the  eruption  is  only  a  subordinate  symp- 
tom. 

I  have  enumerated  and  described  the  varieties  of  erythema  in  a  previous 
chapter  (pp.  89,  40)  in  connection  with  erysipelas,  so  that  the  only  true  exan- 
thematous disease  left  for  description  here  is  roseola. 

This  arises  from  various  causes,  but  is  always  of  constitutional  origin.' 
It  is  characterised  by  small  rose-coloured  spots  or  a  roseate  mottling  of  tlie 
skin.  Some  of  its  varieties  (B.  infantilis  and  B.  aestiva)  approach  verv 
nearly  in  character  to  the  eruption  of  measles,  and  are  accompanied  by  some 
fever  and  sore-throat,  but  are  not  marked  by  the  coryza  of  measles.  Thesv 
varieties  sometimes  bear  the  name  of  *  morbilli  nothi ' — bastard  meaale?. 

'  *  The  eruptions  proper  to  typhus  fever,  inea.Hle8,  German  measles,  typhoid  ferer,  fotrlet 
fever,  and  cholera  ar«  in  reality  ro»eohi.' — Bristowe. 
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Another  form  of  roseola  is  that  which  sometimes  precedes  the  small-pox 
eruption,  and  occasionally  that  of  cow-pox.  Roseola  also  is  found  in  gout 
and  rheumatism.  Another  form  of  roseola  is  found  in  definite  rings — roseola 
annulata — ^hardly  to  be  distinguished  from  erythema  marginatum.  This 
ia  merely  a  symptom  of  deranged  digestion.  In  fact,  all  these  varieties  of 
roseola  are  in  themselves  insignificant,  although  the  constitutional  condition 
on  which  they  depend  may  be  of  the  gravest  possible  import.  The  varieties 
of  roseola  which  constitute  substantive  diseases  require  only  attention  to 
the  state  of  the  digestive  organs,  and  in  infancy  to  that  of  the  dentition,  with 
moderate  purging  and  free  action  of  the  skin. 

In  young  persons,  especially  girls,  suffering  for  the  first  time  from  syphilis,  STphiUtic 
an  eruption  is  constantly  seen  which  is  classed  by  many  under  the  name  of  "^*®^^*' 
roseola,  less  red  in  colour  than  the  non-syphilitic  varieties  of  the  disease, 
and  nearly  allied  to  pityriasis.    Like  the  latter  eruption  its  favourite  seat  is 
the  chest.     It  will  rapidly  disappear  under  the  endermic  use  of  mercury. 

Urticaria,  or  nettle-rash,  is  usually  described  along  with  the  exanthemata,  Urticaria, 
though  not  properly  belonging  to  that  class  ;  since  in  urticaria  there  is  not 
only  redness  fading  on  pressure,  as  in  the  exanthematous  eruptions,  but  also 
elevated  flat  patches  of  skin  called  wheals  or  *  pomphi.'  These  wheals  are 
seated  on  the  red  patch  of  skin,  and  they  testify  to  the  effusion  of  serum  into 
the  tissue  of  the  cutis,  just  as  the  wheals  which  occur  in  insect-bites  do,  and 
as  the  wheals  which  follow  a  lash  testify  to  effusion  into  the  substance  of  the 
skin.  These  wheals  tingle  and  bum  like  the  stings  of  nettles.  Urticaria  is 
excited  by  all  sorts  of  causes  which  disturb  digestion ;  errors  in  diet, 
especially  the  eating  of  shell-fish  by  those  with  whom  it  acts  as  a  kind  of 
poison,  or  from  local  irritation  of  the  skiu.  These  kinds  of  urticaria  are  acute 
and  transitory,  and  can  be  cured  by  the  withdrawal  of  their  causes,  an  emetic 
if  needful,  and  a  mercurial  purge.  There  are  other  varieties  of  urticaria 
which  are  chronic.  In  some  of  these  the  individual  wheals  disappear  while 
others  come  out — U.  evanida  ;  in  others,  on  the  contrary,  they  are  persistent 
— U.  perstans ;  other  minuter  differences  in  the  arrangement  and  size 
of  the  wheals  are  expressed  by  the  terms  U.  conferta,  U.  tuberosa ;  and 
a  kind  in  which  the  causes  and  the  symptoms  of  urticaria  are  present, 
the  burning,  tingling,  Ac,  but  no  wheals  are  seen,  is  called  U.  subcutanea. 
In  these  more  obstinate  cases  of  urticaria  the  first  care  is  to  soothe  the 
irritation  of  the  skin  by  some  wash.  Lemon-juice  or  vinegar  often  succeed. 
Sir  Erasmus  Wilson  prescribes  hydr.  perchlor.  gr.  v-x.,  sp.  roris  marini, 
sp.  vin.  tenuior.  a&,  Jj.  emuls.  amygdal.  amar.  Jyj.  A  dilute  solution  of 
prussic  acid  and  almond  emulsion  is  often  very  grateful.  The  next  point  is 
to  discover  and  correct  any  error  in  diet  or  regimen,  and  to  try  the  effect  of 
copious  diaphoresis,  combined  with  change  of  air,  active  exercise,  and  sea- 
bathing. In  other  cases,  arsenic,  quinine,  colchicum,  or  alkaline  medicines 
have  acted  beneficially. 

The  hiemorrhagic  diseases  of  the  skin  are  purpura  and  scur>'y.     Purpura  Hmnor- 
18  characterised  by  spots  (petechiie)  or  large  patches  (vibices)  of  ecchymosis  jj^^gi*- 
under  the  skin,  which  are  easily  distinguished  from  every  other  form  of  spot  Soorbatn$. 
by  their  persistence  under  pressure,  and  by  their  changing  colour  with  time, 
as  bruises  do.     Purpura  hfemorrhagica  is  a  severer  form  of  the  disease,  in 
which  blood  exudes  from  the  mucous  cavities,  as  in  haemophilia  (p.  79). 
Purpura  is  merely  a  symptom  of  some  disorder  of  the  health  or  the  blood, 
and  its    treatment  must  depend  on  a  thorough  knowledge  of  its  cause. 
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Without  this  the  ordinary  astringents  and  hemostatics  will  be  prescribed  in 
Tain. 

Scurvy  is  a  specific  disease,  and  in  no  other  sense  a  disease  of  the  skin 
than  that  one  of  its  symptoms  is  subcutaneous  hsemorrhage  in  the  form  of 
Tibices  and  petechifiB,  just  as  the  bleeding  of  the  gums  is  another  and  stiU 
more  prominent  symptom. 


Ycsiculse, 


Sudsmina 
and  milia- 
ria. 


Eczema. 


Syphilitic 
eczema. 


A  vesicle  is  a  small  elevation  of  the  epidermis,  which  is  separated  from 
the  true  skin  by  the  effusion  between  them  of  a  clear  serum.  This  is  usually 
the  result  of  inflammation,  and  accordingly  the  neighbouring  skin  is  generally 
seen  to  be  red  and  congested. 

The  vesicular  eruptions  are  sudamina,  miliaria,  eczema,  and  herpes. 

The  two  first  fall  within  the  province  of  the  physician,  sudamina  bong 
the  small  clear  vesicles  which  appear  in  the  course  of  certain  fevers,  appa- 
rently only  as  the  result  of  obstruction  of  the  sweat-ducts  ;  and  vanish  in  a 
day  or  two.  Miliaria  are  vesicles  which  are  found  in  acute  rheumatism,  and 
in  chUdren  or  adults  with  very  tender  skin  in  the  summer  months,  often 
mixed  with  roseola,  and  display  more  distinct  traces  of  inflammation  than 
sudamina  do,  being  surrounded  by  a  red  halo,  and  easily  passing  on  to 
suppuration.  In  some  cases  a  fever  accompanied  by  miliary  vesicles  (miliary 
fever)  prevails  as  an  epidemic. 

Eczema  is  the  commonest  of  all  skin-diseases.  It  is  characterised  by  the 
eruption  on  patches  of  inflamed  skin  of  a  thick  crop  of  small  vesicles, 
together  with  scattered  vesicles  each  surrounded  by  its  halo  of  vascularity, 
but  unaccompanied  by  any  diffused  inflammation  of  the  skin.  The  vesicles 
burst  and  the  epidermis  then  may  form  scabs  or  scales  on  the  surface,  so  that 
the  eruption  in  this  state  may  appear  to  be  squamous ;  or,  on  the  other  hand, 
the  fluid  in  the  vesicles  may  become  purulent,  and  then  the  eruption  will 
resemble  the  pustular — impetigo.  Successive  crops  of  vesicles  may  make 
their  appearance  as  the  former  die  away.  The  fluid  is  strongly  alkaline  in 
reaction,  and  often  as  it  oozes  away  it  seems  to  scald  or  bum  the  skin,  and 
a  smarting  sensation  in  the  parts  often  accompanies  the  eruption  and  justifies 
its  appellation.  It  is  a  very  common  eruption  on  the  leg,  and  is  often 
accompanied  by  an  ulcer — the  eczematous  ulcer  above  described  (p.  400). 
Eczema  is  often  nearly  allied  to  gout,  and  the  urine  accordingly  will  be  found 
to  contain  lithic  acid  or  oxalate  of  lime. 

Varieties  of  eczema  are  described  by  Hebra  without  any  vesicular  eruption 
— i.e.  a  diffused  inflammation  of  the  skin  resembling  eczema  in  its  constitutional 
complications  (or  rather  causes)  and  in  its  seat,  but  characterised  by  the 
separation  of  the  epidermis  from  the  skin  in  papules,  scales,  or  pustules* 
instead  of  vesicles.  Tlie  papular  form  would  be  classed  by  others  as  lichen 
eczematodes,  the  scaly  as  pityriasis  rubra,  the  pustular  as  impetigo  or  eczema 
impetiginodes  ;  but  the  differences  are  obviously  immaterial. 

The  recognised  varieties  of  eczema  are  E.  simplex,  when  the  inflamma- 
tion of  the  neighbouring  skin  is  not  severe ;  £.  rubrum,  when  the  skin  is 
much  inflamed;  and  E.  impetiginodes,  when  the  vesicles  rapidly  suppurate 
or  are  mixed  with  pustules.  Hebra  describes  a  form  as  £.  marginalnm, 
which  is  by  many  writers  considered  to  be  syphihtic,  and  there  is  no  question 
that  eczema  may  appear  as  a  secondary  syphihtic  eruption,  tliough  it  is  not 
a  common  symptom  of  syphilis. 

Eczema  appears  at  all  periods  of  life  and  in  all  parts  of  the  body.  *  The 
face,  the  hairy  scalp,  and  the  skin  behind  the  ears  are  all  common  seats  of 
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eczema;  but  there  is  no  part  of  the  trunk  or  extremities  which  it  may  not, 
nay  does  not,  frequently  affect.  Before  and  during  the  first  dentition,  eczema 
is  by  far  the  most  common  of  the  diseases  of  the  scalp.*— Jenner.  It  is 
never  contagious. 

Its  causes  are  constitutional  and  local ;  the  latter  depending  sometimes 
on  the  irritation  of  itch,  or  parasitic  animals,  or  on  that  of  the  material  in 
which  the  patient  works,  as  the  *  bakers'  itch.*  These  varieties  are  the  most 
easily  cured  by  withdrawing  the  irritation  on  which  the  disease  depends.  The 
kinds  of  eczema  which  depend  on  gouty,  strumous,  diabetic,  and  other  con- 
stitutional conditions  are  often  excessively  obstinate. 

The  treatment  will  consist  in  the  first  place  in  discovering  and,  if  possible, 
counteracting  the  causes  on  which  the  inflammation  depends,  then  in  dimin- 
ishing the  inflammation  of  the  skin  by  soothing  and  slightly  astringent 
lotions  or  ointments,  accompanied,  of  course,  by  suitable  position  of  the  parts, 
with  moderate  purgation  and  an  antacid  regimen  if  the  condition  of  the  urine 
indicates  it ;  and  in  the  more  chronic  condition,  when  the  disease  approaches 
more  to  the  scaly  eruptions,  by  the  appHcation  of  some  of  the  tarry  substances 
*  such  as  the  ung.  picis  liquids  or  the  petroleum  Barbadense)  with  a  course 
of  arsenic.  If  sypliilis  be  present  or  suspected,  a  mild  and  prolonged  course 
of  mercury  or  mercurial  fumigation  should  be  tried.  When  the  scalp  is 
affected,  the  hair  must  be  most  thoroughly  and  carefully  removed  with 
scissors,  and  the  scales  and  scabs  detached  by  a  cap  of  gruel  or  a  bread  and 
milk  poultice  or  linseed  oU  ;  after  which  Hebra  recommends  the  application 
of  liquid  pitch  if  there  is  not  much  inflanunation.  While  the  eruption  is  in 
the^*  weeping  '  stage  the  discharge  must  be  absorbed  by  blotting-paper,  or 
wet  strapping,  or  soda  lotion  (sodas  subcarbonat.  3ij.,  aquie  Ojss). 

Herpes  is  an  eruption  of  vesicles  situated  in  small  groups  on  slightly  in*  Herpes, 
flamed  skin.  It  differs  from  eczema  in  many  respects,  chiefly  in  the  fe^ct 
that  the  vesicles  form  a  far  more  prominent  feature  of  the  eruption  than  in 
eczema,  and  the  inflammation  of  the  skin  is  far  less  marked.  The  vesicles 
also  are  usually  larger  than  in  eczema,  and  the  fluid  which  they  contain  is 
less  alkaline.  There  is  also  no  such  connection  with  chronic  constitutional 
disease,  or  with  any  abiding  local  irritation,  as  is  constantly  found  in  eczema. 

The  varieties  of  herpes  are  as  follows : — 

Herpes  labialis  is  a  very  common  affection  which  occurs  sometimes  from 
cold,  but  often  with  no  affection  of  the  health  whatever.  The  vesicles  become 
more  or  less  pustular,  then  crack,  and  the  scabs  fall  off  and  leave  the  skin 
below  a  little  irritable  for  a  few  days,  the  whole  affair  being  generally  over  in 
about  a  week.  The  prepuce  is  another  common  seat  of  herpes,  and  when 
these  little  cracks  occur  after  a  suspicious  coimection  they  often  cause  the 
patient  much  alarm.  Their  number  and  their  perfectly  superficial  situation 
^ill  disclose  their  nature,  and  the  appHcation  of  a  httle  mild  mercurial  oint- 
ment will  in  a  few  days  remove  all  cause  for  apprehension.  No  treatment  is 
required  for  these  simple  forms  of  herpes  beyond  a  purge,  some  care  in  diet, 
and  the  use  of  citrine  ointment,  or  an  ointment  of  grey  oxide  of  mercury, 
gr.  x-xv.  to  the  oz.  Lemon-juice  is  a  favourite  application  in  herpes  labialis, 
and  there  are  a  thousand  domestic  remedies  for  what  is  after  all  a  sponta- 
neously curable  affection. 

Another  form  of  herpes  follows  the  distribution  of  one  of  the  sensory 
ner\'e8,  and  is  often  complicated  by  severe  neuralgia  of  that  nerve.  The  best 
known  example  is  herpes  zoster  or  shingles  {cifigulum,  a  girdle)  which  follows 
the  distribution  of  one  of  the  intercostal  ner\'es,  extending  from  the  back  to 
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the  sternum.^  This  is  generally  preceded  by  some  fever  aud  severe  pain  in 
the  part,  and  often  neuralgia  persists  in  the  part  for  some  time  afterwards. 
In  some  few  cases  the  herpetic  patches  ulcerate  or  even  slough.  The  erup- 
tion runs  its  course  in  about  a  fortnight,  and  is  said  seldom  to  affect  the  same 
individual  twice.  It  requires  in  itself  no  treatment  beyond  a  purge  and  some 
soothing  application.  The  neuralgia  which  it  leaves  behind  may  require 
prolonged  and  careful  management.  Other  forms  of  neuralgic  herpes  occur 
in  the  face,  following  the  distribution  of  the  fifth  nerve,  and  sometimes  com- 
plicated with  iritis,  and  in  other  nerves  also,  but  more  rarely. 

Herpes  phlyctenodes  is  a  variety  found  on  the  feice,  in  which  the  vesicles 
are  unusually  large.  H.  iris  is  a  rare  variety  in  which  there  is  a  ring  of 
vesicles  arranged  around  a  central  one,  and  each  surrounded  by  concentric 
circles  of  various  shades  of  red.  It  is  found  usually  on  the  back  of  the 
hand. 

H.  circinnatus  is  when  the  eruption  occurs  in  a  red  ring  and  spreads  from 
the  centre.  Sometimes  the  vesicles  are  large,  and  it  runs  the  ordinary  oounie 
of  herpes  in  other  parts,  disappearing  in  about  a  fortnight.  Bat  the  form 
of  the  disease  in  which  the  vesicles  are  so  minute  that  they  often  pass  un- 
noticed, and  the  eruption  appears  to  be  of  a  furfuraceous  character,  is  exceed- 
ingly obstinate,  and  is  one  of  the  eruptions  known  in  popular  parlance  as 
'  the  ringworm.'  It  occurs  on  the  face,  trunk,  and  extremities,  and  is  con- 
tagious ;  is  often  mixed  with  the  parasitic  disease — tinea  tonsurans — on  the 
scalp ;  and  its  secretions  seem  to  afford  a  nidus  in  which  the  parasite  grows. 
The  eruption  spreads  centrifugally ;  the  original  ring  disappearing  and  giving' 
place  to  a  larger  one,  and  so  on.  Its  causes  are  local,  and  it  is  curable  by 
local  treatment — the  application  of  strong  astringents,  as  sulphate  of  iron 
or  gallic  acid — of  strong  acetic  acid,  nitrate  of  silver,  or  blistering  fluid. 

Bullae.  A  bulla  or  bleb  differs  from  a  vesicle  only  in  size.    It  is  a  ca^-ity  between 

the  skill  mi  epidermic  filled  with  serous  fluid. 

The  bullotiiS  eruptions  are  tw6 — pemphigus  and  rupia. 

l*emplii-  Pemphigus,  otherwise  called  pompholyx,  is  an  eruption  of  large  bullae. 

S^'  often  in  small  numbers,  sometimes  even  soUtary,  with  little  or  no  inflamma- 

tion around  them,  attaining  in  some  cases  an  enormous  size,  and  containing 
pure  serum,  alkaline  at  first,  which  may  turn  acid  and  become  purifonn. 
The  bullae  burst  and  the  epidermis  dries  down  into  a  scab,  while  fresh  bull» 

probably  form. 

Syphilitic  Pemphigus  is  sometimes  due  in  infancy  no  doubt  to  congenital  syphilis. 

pemphigus.  ^^^  ^j^.g  .g  distinguished  from  the  ordinary  eruption  by  appearing  on  the  feet 
and  hands,  and  in  some  other  cases  it  may  be  a  tertiary  symptom  in  later 
life.  It  occurs  also  as  an  acute  disease  attended  with  a  febrile  disturbance — 
febris  bullosa.  It  also  occurs  in  an  acute  form  in  old  and  cachectic  persons ; 
but  more  commonly  it  is  a  chronic  eruption,  and  depending  on  usceral 

disease. 

The  treatment  must  be  directed  mainly  to  the  constitutional  condition. 
In  the  syphilitic  variety  iodide  of  potassium  is  indicated,  with  generous  ditl 
and  opium.  In  cachectic  persons  the  treatment  must  vary  with  the  nature 
of  the  cachexia. 

The  blebs  should  be  pricked  ;  the  part  pencilled  with  a  strong  solution  of 
nitrate  of  silver  ( 5j. :  |j.),  and  after  the  cuticle  has  been  thus  hardened  into  a 

»  In  some  cases  it  is  fuurul  id  the  course  of  the  intercobto-humeral  branch  as  vtll  »>  '-^ 
iutercobtal  trunk. 
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scab,  this  should  be  detached  by  a  poultice.     If  the  cutis  be  ulcerated  below, 
the  ulcer  should  be  stimulated  with  nitrate  of  silver. 

Bupia  originates  as  a  bullous  eruption,  the  bullae  being  comparatively  small  Rupia* 
and  seated  on  an  inflamed  base ;  but  the  contents  of  the  bullas  soon  become 
purulent,  and  the  pus  dries  up  into  a  rough,  coarse,  prominent  scab  which 
remains  attached  for  some  time,  and  when  it  falls  off  leaves  a  circular  ulcer 
— the  rupial  ulcer.  Sometimes  the  ulcer  spreads  without  any  falling  off  of 
the  scab,  and  then  a  larger  scab  forms  under  the  original  one  and  raises  it  up, 
and  80  on  until  a  projecting  mass  of  scab  is  formed  like  a  limpet-shell.  This 
variety  is  called  B.  prominens.  Other  varieties  are  B.  escharotica,  marked 
by  a  spreading  or  phagedtenic  condition  of  the  rupial  ulcer,  and  B.  gangree- 
nosa,  when  the  surface  of  the  ulcer  sloughs. 

Bupia,  particularly  the  B.  prominens,  is  a  frequent  symptom  of  tertiary  Sjpbiiltic 
syphilis,  especially  in  cachectic  or  dissipated  persons,  but  it  occurs  also  in  ^^^  '' 
other  conditions  of  general  cachexia. 

In  its  second  stage,  when  the  contents  of  the  buUsB  have  become  purulent, 
it  is  hardly  to  be  diagnosed  from  ecthyma,  except  by  the  more  decided  inflam- 
mation round  the  pustules  in  the  latter  disease.  Later  on,  the  prominence 
of  the  scab  in  rupia  is  plainly  distinguished  from  the  sunken  adherent  scab 
of  ecthyma. 

The  treatment  of  all  forms  of  rupia  must  be  by  supports  and  stimulants ; 
for  the  patients  are  always  broken  down  in  health.  In  the  syphihtic  variety, 
rest,  shelter,  equable  temperature,  good  diet,  opium,  and  sarsaparilla  should 
precede  any  specific  treatment.  Then  iodide  of  potassium  may  be  administered 
for  a  long  time,  followed  by  mild  mercurial  fumigation.  In  other  cases 
various  tonics  and  stimulants  will  be  found  serviceable.  In  the  earher  stage 
of  the  eruption  the  bullae  should  be  punctured  at  once.  When  scabs  are  formed 
they  should  be  removed,  and  the  exposed  surface  dressed  with  some  stimulant. 

A  pustule  is  a  small  collection  of  pus  under  the  epidermis,  and  generally  Pustuiie^ 
seated  in  tiie  substance  of  the  true  skin.  '  The  inflammation,  on  which  the 
formation  of  pus  depends,  extends  some  depth  into  the  cutis,  so  that  the 
collection  of  pus  which  constitutes  the  pustule  is  situated  in  the  cutis,  and 
not  merely  on  it  immediately  beneath  the  cuticle.'  Pustules  are  divided  into 
three  sorts,  viz.,  psydracia,  in  which  the  pustule  forms  in  a  hair-follicle,  and 
the  hair  is  seen  passing  through  the  pustule,  the  skin  around  being  inflamed ; 
phlyzacicBt  which  are  rather  large  collections  of  pus  seated  on  inflamed  bases, 
which  burst  and  form  thin  brown  scales  ;  and  achores,  which  are  small  pus* 
tules,  usually  in  considerable  numbers,  with  much  redness  of  the  inter\'ening 
skin.  Their  secretion  dries  up  into  thick  yellow  crusts  like  dried  honey. 
They  are  formed  by  the  inflammation  of  the  hair  and  sebaceous  foUicles. 

Impetigo  and  ecthyma  are  the  only  diseases  which  are  to  be  described 
here.  Equinia  and  variola  are  added  in  the  formal  classifications,  but  the 
former  is  a  special  lesion  treated  of  elsewhere  (p.  74),  and  the  latter  is  not 
properly  a  skin-disease. 

Impetigo  is  almost  as  common  a  disease  as  eczema.  It  is  characterised  Impetigo. 
by  a  copious  eruption  of  pustules  both  psydracife  and  achores,  and  by  the 
thick  honey-hke  crusts  which  they  leave,  as  well  as  by  the  glandular  enlarge- 
ment which  always  (according  to  Sir  W.  Jenner)  accompanies  the  eruption. 
The  seat  of  the  suppuration  is  in  the  hair-foUicles,  at  any  rate  in  the  great 
majority  of  cases  ;  though  in  some  instances  impetigo  may  be  found  in  places 
where  there  is  no  hair,  as  beneath  the  nails. ^    The  comiection  between  eczema 

*  See  Nayler,  op.  cit.  p.  170. 
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and  impetigo  is  a  very  dose  one.  True  impetigo  often  follows  eczema,  and 
often  also  a  mixtore  of  the  two  eruptions  is  met  with  ;  the  vesicles  of  eczema 
either  suppurating  rapidly,  or  being  mixed  in  places  with  the  pustules  of 
impetigo.  To  this  form  of  eruption  the  name  eczema  impetiginodes  is 
properly  applied. 

Impetigo  is  divided  into  a  great  number  of  species  derived  either  from  its 
seat  (I.  capitis,  faciei,  &c.) ;  from  the  arrangement  of  the  pustules,  I.  spana, 
I.  figurata,  where  the  pustules  are  approximated  on  a  defined  patch  of  inflamed 
skin ;  from  the  nature  of  the  crusts  left,  I.  larvaJis,  when  the  fiice  is  oovered 
by  a  thick  crust,  like  a  mask ;  I.  scabida,  an  obstinate  affection  seen  in  the 
lower  limbs  of  adults,  and  often  combined  with  anasarca ;  I.  granulata,  when 
the  crust,  after  separating  from  the  skin,  remains  attached  as  a  small  lump 
to  the  hair;  or  from  the  course  of  the  disease,  I.  acuta,  I.  chronica.  These 
are  only  some  of  the  many  subdivisions  which  have  been  made  of  this 
eruption.  Impetigo  is  in  some  measure  contagious,  i.e.  the  disease  may  be 
implanted  by  means  of  the  pus,  from  the  pustules  or  crusts.  Thus  it  may 
be  transferred  from  one  child  to  another  by  wearing  the  same  cap.  Its 
contagion,  however,  is  conveyed  by  actual  contact,  not  through  the  air,  as  a 
fungus  may  be  carried. 

Impetigo  capitis,  one  of  the  most  common  varieties  of  the  disease,  is  still 
sometimes  called  Porrigo,  a  term  used  by  WiUan  and  Batemanin  a  somewhat 
indefinite  manner.  It  is  well  therefore  to  explain  that,  as  Sir  W.  Jenner  says, 
'  Willan  figures  six  varieties  of  his  genus  porrigo ;  of  these,  P.  larvalis  and  P. 
favosa  are  merely  varieties  of  impetigo.  P.  furfurans  is  a  species  of  eczema, 
P.  scutidata  is  tinea  tonsurans.  P.  lupinosa  is  tinea  &»vosa,  and  P.  decalvaiis 
is  tinea  decalvans.'  But  that  Willan's  description  is  not  absolutely  clear 
may  be  inferred  from  Uie  &ct  that  other  recent  writers  interpret  these  tenus 
somewhat  differently. 

Impetigo  occurs  as  a  syphilitic  eruption,  but  is  not  a  common  one,  and 
usually  in  persons  whose  general  health  is  bad.  It  is  remarkable  for  the 
large  extent  of  its  patches,  and  is  usually  mixed  with  syphihtic  tubercle. 

Other  causes  of  impetigo  are  the  irritation  of  the  hands  by  sugar — *  grocers' 
itch ' — the  irritation  of  dirt  or  stone-grit ;  and  of  lice  in  the  head.  Eqoinia  is 
only  a  variety  of  this  local  impetigo. 

The  distinctive  characters  between  impetigo  and  sycosis  are  given 
below  (p.  915).  From  ecthyma  it  may  be  distinguished  by  the  smaller 
size  of  the  pustules  in  impetigo,  and  by  their  having  no  base ;  from  &vas, 
by  the  absence  of  any  parasite ;  from  eczema,  by  the  implication  of  the  hair- 
foUicles. 

Its  treatment  should  be  to  cut  the  hair  off  as  completely  as  possible,  and 
remove  the  crusts  by  poulticing,  and  then  apply  some  slightly  stimulalinf? 
ointment — *  ung.  zinci,  ung.  hydr.  nitratis,  ung.  hydr.  nitr.oxydi,ung.fliilpb. 
iod.,  and  ung.  sulph.  hypoclilor.,  are  all  occasionally  useful,  and  one  vill 
sometimes  answer  when  the  others  have  failed,  and  without  the  reason  being 
apparent.* 

But  combined  with  this  local  treatment  must  be  general  regimen  and 
medicine  appropriate  to  the  individual  case.  Alteratives  and  tonics  are  almost 
always  required,  quinine  being  the  most  useful.  Change  of  air,  sulphnroos 
waters,  and  sulphur  baths — especially  when  the  disease  is  syphilitic— are  ofttfi 
of  great  service. 

Ecthyma  is  a  disease  difficult  to  distinguish  from  the  early  stage  of  rupist 
if  indeed  tliere  be  any  distinction.    Many  authors  (e.g.  Mr.  Nayler)  include 
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the  two  eruptions  in  a  common  description ;  others,  as  Dr.  Bristowe,  regard 
ecthyma  as  being  another  form  of  impetigo.  Ecthyma  consists  in  an  eruption 
of  large  phlyzacious  pustules  on  a  red,  elevated,  and  indurated  base,  which 
burst  and  leave  a  brown  scab.  When  this  separates  a  red  inflamed  portion  of 
•cutis,  or  a  small  ulcer,  is  left*  The  pustules  and  crusts  are  never  so  large  as 
those  of  rupia  are,  nor  do  the  latter  assume  the  prominent  adherent  shape  of 
rupia.  It  is  a  cachectic  affection,  frequently  depending  on  syphilis ;  often 
preceded  by  burning  pain  in  the  part  from  which  the  pustules  afterwards  spring. 
The  usual  duration  of  the  disease  when  due  simply  to  depression  of  the 
g^ieral  health  is  only  about  a  fortnight :  but  it  is  apt  to  recur  or  to  propagate 
itself  in  the  form  of  a  constant  succession  of  crops  of  pustules,  and  so  becomes 
chronic.  In  the  variety  which  is  complicated  with  purpura  (E.  luridum),  the 
pustules  are  surrounded  with  an  areola  of  a  purple  colour,  in  consequence  of 
luemorrhage.  The  eruptions  which  follow  on  the  irritation  of  tartar  emetic 
or  sugar,  applied  to  the  skin,  are  variously  classed  as  impetigo  or  ecthyma, 
according  as  the  affection  of  the  hair  follicle  is  or  is  not  regarded  by  the 
classifier  as  an  essential  character  of  impetigo. 

Little  local  treatment  is  required  in  ecthyma.  The  crusts  should  not  be 
detached,  as  they  protect  the  skin  below.  The  part  should  be  defended  from 
friction  or  irritation  by  some  simple  ointment,  and  the  same  general  treatment 
pursued  as  in  rupia. 

A  papule,  or  pimple,  is  an  elevation  of  the  cutis  covered  by  its  cuticle  ;  Papule, 
the  elevation  being  due  to  effusion  of  inflammatory  lymph  into  the  substance 
of  the  true  skin. 

A  pimple  differs  from  a  vesicle  not  so  much  in  its  cause  as  in  its  extent 
of  development.  Both  are  due  to  inflammatory  effusion  in  the  substance  oi 
the  skin  :  when  this  effusion  separates  the  epidermis  from  the  cutis  a  vesicle 
results  ;  when  it  is  confined  to  the  substance  of  the  cutis  the  result  is  a  papule. 
Hence  some  excellent  dermatologists  (among  whom  I  may  refer  to  Dr. 
Bristowe')  consider  all  the  following  papular  eruptions  as  only  different  forms 
of  the  same  disease  with  eczema. 

The  diseases  classed  as  papular  are  strophulus,  lichen,  and  pnurigo. 

Strophulus,  the  common  '  red-gtun,*  is  a  disease  of  infancy  characterised  Strophn- 
by  the  eruption  of  small  pimples,  usually  red  and  close  together,  S.  confertus  "*' 
— sometimes  white  and  rather  large,  S.  candidus^ — sometimes  with  red  spots 
intermixed,  S.  intertinctus.  The  eruption  is  generally  due  to  disorder  of  the 
bowels,  or  irritation  about  the  gums,  and  is  accompanied  by  sUght  itching  in 
most  cases  ;  sometimes,  in  S.  confertus,  by  a  good  deal  of  distress  from  irri- 
tation and  cracking  of  the  skin.  It  will  in  most  cases  subside  in  a  few  days 
with  some  aperient,  and  attention  to  the  state  of  the  gums  and  of  the  diges- 
tion. Care  should  be  taken  not  to  confound  this  fugacious  affection  with  the 
permanent  lichen  of  congenital  syphilis  (see  p.  8-4),  and  not  to  mistake  flea* 
bitee,  or  irritation  of  the  skin  from  dirt,  for  strophulus. 

Lichen  is  characterised  by  the  eruption  of  a  large  number  of  red  prominent  Lichen, 
hard  papules  which  retain  their  shape,  and  to  a  great  extent  their  colour,  under 
pressure.     There  is  often  some  itching  and  tingUng  about  the  part,  and  occa- 
sionally so  much  febrile  distmrbance  that  it  is  taken  for  an  attack  of  measlee. 

'  See  the  chapter  on  Diseaaea  of  the  Skin,  in  Bristowe'b  'Theory  and  Practice  of 
jSedtcine. 

*  Thflxe  is  an  eruption  of  larger  white  papules  called  S.  albidns,  which,  however,  has  baen 
fihowD  to  be  a  form  of  acne,  the  elevations  being  really  di^teudt^d  sebaoeous  follicles. 
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SvphOitic 
licnen. 


Prurigo. 


It  is  sometimes  mixed  with  urticaria  (L.  urticatus),  the  papules  becoming  ap- 
parent as  the  wheals  subside.  It  is  a  frequent  syphilitic  eruption,  generallj 
in  the  earlier  stages  of  the  constitutional  affection,  often  becoming  tubercular 
in  its  progress.  Syphilitic  hchen  is  known  by  its  coppery  colour,  its  appear- 
ance in  curved  figures  (L.  gyratus),  its  occasional  presence  on  the  soles  of  the 
feet,  especially  in  infants,  its  tendency  to  crack  at  the  base,  and  the  history 
or  concomitant  symptoms  of  syphilis. 

Other  forms  of  lichen  are  the  L.  tropicus  or  *  prickly  heat,*  a  familiar  dis- 
ease in  hot  countries,  and  often  seen  here  in  hot  summers,  though  in  a  milder 
form  ;  L.  circumscriptus,  where  the  pimples  appear  in  defined  patches ;  L. 
pilaris,  where  each  papule  is  found  on  a  hair  foUicle,  and  has  a  hair  running 
through  it ;  L.  agrius,  characterised  by  the  numerous  hard  rough  pimples, 
generally  on  the  &ce,  where  the  skin  feels  like  a  nutmeg-grater,  and  by  the 
excessive  itching ;  L.  hvidus,  a  step  between  lichen  and  purpura,  where  the 
pimples  are  dusky  red  or  livid,  and  purpuric  spots  may  be  interspersed,  showing 
much  cachexia  and  generally  occurring  in  old  broken-down  patients ;  and, 
finally,  the  L.  ruber  of  Hebra,  in  which  large  portions  of  the  skin  become 
inflamed  and  thickened,  with  a  copious  eruption  of  dark  red  papules  on  it,  tlie 
thickening  of  the  skin  impeding  motion,  and  the  disease  generally  running 
on  to  a  fatal  termination. 

Simple  cases  of  lichen  will  be  cured  by  purgatives,  the  avoidance  of  all 
sources  of  heat,  simple  unstimulating  diet,  and  tepid  or  cold  bathing,  muci- 
laginous baths  being  most  to  be  reconunended.  In  the  chronic  forms  arsenic 
(as  in  other  dry  eruptions)  is  of  the  greatest  service.  The  syphilitic  variety 
is  under  the  control  of  mercury,  and  Mr.  Nayler  regards  mercury  in  small 
doses  as  being  of  service  in  all  forms  of  hchen.  The  itching  is  allayed  by 
sponging  the  parts  with  vinegar  or  lemon-juice,  and  anointing  them  with 
dilute  citrine  ointment,  or  by  a  prussic  acid  lotion — sjss.  or  5ij.  of  the  dilute 
acid  to  six  ounces  of  almond  emulsion,  or  of  rose  water  to  which  a  drachm  of 
liq.  potassee  may  be  added. 

Prurigo  is  an  eruption  characterised  by  its  itching  and  by  the  presence  of 
flattened  papules,  so  much  the  colour  of  the  skin  as  to  be  with  difficulty  per- 
ceived in  some  cases.  The  itching  is  increased  by  any  stimulant  or  by  beat. 
so  that  it  often  becomes  intolerable  in  bed.  Prurigo  is  often  mixed  with  urti- 
caria. Sometimes  there  is  a  sensation  as  of  insects  crawling  over  the  skiot  P* 
formicans.  Old  persons  suffer  from  prurigo,  which  is  then  called  P.  senihs.  ami 
is  often  very  obstinate.  In  younger  subjects  it  usually  disappears  in  a  short 
time.  There  is  no  doubt  that  in  many  cases  the  complaint  is  caused  by  the 
presence  of  lice,  and  such  cases  may  be  cured  at  once  by  destroying  or  baking 
the  clothes,  and  by  free  bathing  and  the  application  of  the  white  precipitate 
ointment.  There  are  other  cases  in  which  the  prurigo  is  local,  usually  about 
the  genitals  or  anus — P.  podicis,  vulvte,  scroti,  &c.  In  these  cases  the  dosi::- 
nation  is  usually  a  misnomer.  The  disease  should  be  called  pruritus,  for 
there  is  intolerable  itching,  so  that  the  patient  is  sometimes  withdrawn  from 
society  by  the  impossibility  of  abstaining  from  scratching  the  part,  but  no 
pimples  can  be  seen.  Prurigo  or  pruritus  is  also  sometimes  a  sequela  of 
another  eruption,  i.e.  intolerable  itching  in  the  part  is  left,  after  theprerions 
eruption  has  disappeared.     This  is  most  common  after  eczema  and  scabies. 

The  first  principles  of  treatment  in  prurigo  are  precisely  similar  to  tha^  i" 
lichen.  The  patient's  bowels  must  be  cleared,  his  digestion  regulated,  and  all 
causes  of  heat  and  irritation  avoided.  In  pruritus  ani,  vulvap,  kc,  any  un- 
natural condition  which  can  be  detected  must  be  remedied.  The  former  aom^ 
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times  depends  on  ascarides,  or  on  fissure,  the  latter  on  the  presence  of  a  vas- 
-cnlar  tumour  of  the  meatus,  or  on  the  habit  of  self-abuse.  The  most  various 
local  appUcations  are  in  use  and  appear  of  advantage ;  of  these  the  mercurial 
lotions  and  ointments,  or  lotions  of  sulphuret  of  potassium,  sulphur  baths  and 
ointments,  and  prussic  acid  lotions  have  the  greatest  reputation.  Whatever 
is  found  best  to  allay  the  itching  should  be  kept  at  hand  for  immediate  appli- 
cation when  the  patient  becomes  warm  in  bed,  and  he  should  abstain  as  much 
.as  possible  from  scratching. 

Squamsd  or  scales  are  collections  of  dry  epithelium,  loosely  connected  to  Sqn*n>«. 
the  subjacent  skin,  so  that  they  may  be  easily  rubbed  off. 

The  squamous  diseases  are  pityriasis  and  psoriasis.  One  form  of  pity-  Pltyriaaia. 
riasis  due  to  the  presence  of  a  parasite  has  already  been  spoken  of  as  chloasma. 
The  characteristic  of  pityriasis  is  the  smallness  of  the  scales,  like  those  of 
bran,  and  the  ease  with  which  in  most  cases  they  fall  off.  The  common 
pityriasis,  or  dandriff  of  the  scalp,  is  the  most  famihar  example  of  the  disease. 
Pityriasis  is  also  often  produced  by  drying  the  skin  imperfectly  after  washing, 
-and  then  exposing  it  to  the  sun  or  wind.  In  these  cases  the  skin  is  often  a 
good  deal  reddened,  and  the  disease  is  then  called  P.  rubra.  Pityriasis  has 
the  closest  relation  to  roseola,  and  is  regarded  by  Dr.  Bristowe  as  merely  the 
desquamative  stage  of  that  eruption. 

In  the  treatment  of  pityriasis  the  object  is  to  slightly  astringe  the  vessels 
of  the  skin  and  soften  the  epidermis,  protecting  the  part  from  any  irritation 
by  some  mild  ointment.  Borax  is  the  lotion  generally  used,  and  diluted 
white  precipitate  ointment.  The  hair  ought  to  be  cut  short  and  very  gently 
brushed,  and  if  it  falls  out  (as  is  very  common),  a  liniment  of  equal  parts  of 
acetum  cantharidis  and  spirit  of  rosemary  may  be  apphed.  Any  derange- 
ment of  health  or  digestion  must  be  at  the  same  time  attended  to.  The  hair 
may  always  be  expected  to  grow  again. 

Psoriasis  is  an  exceedingly  common  disease,  both  without  and  with  spyhilis.  P^oriuiB, 
It  is  characterised  by  shining  white  scales  situated  on  slightly  inflamed  por- 
tions of  skin.     In  the  ordinary  non*83rphilitic  psoriasis  these  patches  have  no 
definite  figure :  they  are  situated  mainly  on  the  coarser  parts  of  the  skin, 
chiefly  on  the  outer  sides  of  the  limbs,  the  elbows,  and  the  knees.    Another 
-form  is  called  P.  guttata,  in  which  the  patches  are  very  small  and  seem  as  it 
were  to  have  been  dropped  or  dredged  on  the  skin.     When  the  affected 
portions  of  skin  assume  a  circular  form  the  disease  used  to  be  called  lepra ;  Lepra, 
by  others  this  appellation  is  reserved  for  syphilitic  psoriasis,  which,  like  other  piUJi^JJ^.^ 
syphilitic  eruptions,  is  prone  to  assume  a  circular  or  curved  shape,  and  which 
does  not  show  any  such  preference  for  one  over  the  other  aspect  of  the  limbs 
as  P.  vulgaris  does. 

The  other  varieties  of  psoriasis  are  of  less  importance.  When  very  ex- 
tensive it  is  called  •  diffusa ; '  when  peculiarly  obstinate,  *  inveterata ;  *  &c. 
Psoriasis  is  often  an  accompaniment  of  struma,  and  is  habitual  with  some 
persons,  who  suffer  firom  it  regularly  at  intervals. 

The  syphilitic  variety  requires  mercury  in  some  form.  It  is  a  secondary 
eruption  in  most  cases,  and  is  usually  rapidly  cured  by  fumigation.  In  non- 
syphilitic  cases  the  great  remedy  is  arsenic,  which  should  be  pushed  till  the 
characteristic  effects  of  the  poison  begin  to  be  manifested,  or  arsenic  may  be 
exhibited  in  combination  with  mercury,  as  in  Donovan's  solution.  In  cases 
which  are  not  cured  by  arsenic,  cantharides  or  pil.  picis  may  be  tried,  and 
copaiba  is  said  sometimes  to  succeed.    Tar  in  some  form  is  the  best  local 
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application,  as  the  unguentum  piois,  or  the  Barbadoes  tar.    Sulphur  baths 
and  vapour  baths  are  also  often  useful. 


Tuber- 
culatA. 


Acne. 


Syphilitic 
acne,  or 
syphilitic 
tubercle. 


)IolIiis- 
ouin. 


Tubercles  are  pimples  on  a  larger  scale,  i.e.  solid  hard  elevations  of  the 
cutis. 

The  tuberculous  diseases  are  of  the  most  varied  clinical  characters.  Ther 
are  acne,  lupus,  molluscum,  elephantiasis,  frambiesia,  and  keloid.  Cancer  is 
sometimes  added,  which  indeed  forms  tubercles  in  the  skin  in  some  rare  cases, 
but  cannot  properly  be  classed  as  a  skin-disease. 

In  acne  the  tubercles  are  caused  by  obstruction  of  the  sebaceous  follicles 
and  effusion  into  the  skin  around  them.  Suppuration  often  occurs  at  the 
apex  of  the  tubercle,  constituting  acne  simplex  vel  punctata,  so  frequently 
seen  on  the  neck,  face,  and  shoulders,  intermixed  with  black  p<HDt8,  which 
are  the  orifices  of  the  sebaceous  follicles,  from  which  a  worm-like  mass  of 
secretion  may  be  pressed,  which  is  popularly  regarded  as  a  parasitic  animal, 
and  which  does  often  contain  a  microscopic  parasite,  the  acarus  folliculorum. 

In  acne  indurata  the  hardening  and  thickening  around  the  tubercles  is 
greater,  the  tubercles  coalesce,  causing  great  deformity,  and  there  is  httle 
tendency  to  suppuration. 

Acne  rosacea  is  chiefly  seen  on  the  nose  and  parts  adjacent,  and  has  been 
spoken  of  on  p.  601. 

Acne  sebacea  is  a  rare  form  of  acne,  characterised  by  a  superabundance^ 
of  the  sebaceous  secretion,  which  sometimes  covers  the  skin,  dries  upon  it, 
and  turns  hard  and  black,  constituting  what  is  called  (not  very  accurately » 
spurious  or  sebaceous  ichthyosis. 

The  treatment  of  acne  is  in  great  measure  local,  consisting  in  opening  the 
sebaceous  follicles  by  bathing  and  friction,  pressing  out  the  secretion  from 
them,  and  puncturing  the  tubercles  which  have  suppurated.  The  tubercles 
may  be  lightly  touched  with  acid  nitrate  of  mercury,  or  strong  nitric  acid. 
Lotions  of  bismuth  and  mercury,  or  mercurial  and  sulphur  ointments,  may 
then  be  useful  as  permanent  applications. 

At  the  same  time  much  care  must  be  used  in  regulating  the  diet,  correct- 
ing any  excesses  in  it,  and  forbidding  the  use  altogether  of  anything  which 
can  promote  acidity. 

The  tenn  syphilitic  acne  used  to  be  applied  to  the  tubercular  eruption  so 
often  seen  on  the  face  in  the  later  stages  of  secondary  sjrphilis,  but  inoarrectly 
if  the  word  acne  is  restricted  to  an  affection  of  the  sebaceous  follicles.  Tlit" 
colour  of  the  eruption,  its  dense  arrangement  over  the  face,  and  the  presence 
of  other  syphilitic  symptoms  sufficiently  mark  its  nature.  There  is  not  the 
tendency  to  suppuration  which  is  seen  in  true  acne,  and  a  mercurial  eoorse  i^ 
tjenerally  followed  by  its  rapid  subsidence. 

Molluscum  is  a  singular  disease,  seen  usually  in  children,  in  which  there 
is  a  crop  of  large  tubercles,  frequently  of  a  dead  white  or  of  the  natural  colour 
of  the  skin,  many  of  them  presenting  a  dark  point  with  a  depression,  and  re- 
garded as  being  obstructed  sebaceous  follicles,  others  having  no  such  <le- 
pression.  ^lolluscum  is  regarded  by  many  authors  as  contagious,  and  Hanly 
teaches  that  a  eryptogamic  plant  is  to  be  found  in  it,  but  others  doobt  that 
the  eruption  possesses  any  such  property.  The  only  treatment  required  is  t(» 
lay  the  tubercles  open  and  rub  their  interior  with  caustic,  or  to  snip  them  off* 
There  is  no  constitutional  affection. 

Mr.  Pollock  has  lately  communicated  to  the  profession  two  eases  of  a  very 
peculiar  affection  in  women,  bearing  some  resemblance  to  moUuscQittt  ^ 
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which  large  pendulous  fibro-fatty  masses  occupied  a  great  part  of  the  neck, 
chest,  and  other  portions  of  the  body.  In  one  of  these  cases  much  benefit 
followed  on  the  removal  of  some  of  the  largest  of  these  pendulous  masses ; 
in  the  other  case  the  patient  died  from  the  effects  of  the  operation.^ 

Lupus  is  a  disease  characterised  by  a  tubercular  eruption  which  in  most  Lupusw 
forms  of  the  disease  perishes  in  a  destructive  ulceration,  leading  to  the  '  lupous 
ulcer '  spoken  of  on  p.  408.  Various  forms  of  lupus  are  described,  all  of 
which  are  most  frequent  on  the  face,  and  chiefly  on  or  near  the  alae  nasi, 
though  all  may  occur  on  other  parts  of  the  body.  Lupus  is  never 
contagious ;  it  shows  little  tendency  to  recovery  except  under  careful  and 
often  protracted  treatment.  The  varieties  described  by  Mr.  Nayler  are  as 
follows : — 

1.  Tubercular  lupus  (or  lupus  non-exedens),  in  which  there  is  an  eruption 
of  pale  tubercles  which  become  red  under  excitement,  and  which  remain  in 
much  the  same  condition  for  years,  crusts  like  those  of  eczema  forming  on 
them,  occasionally  but  very  rarely  ulcerating.  *  It  is  not  infrequent  to  find 
the  disease,  after  the  lapse  of  twenty  years  and  more,  not  exceeding  in 
diameter  that  of  a  crown-piece.'  This  is  essentially,  as  it  seems,  a  strumous 
affection,  and  leads  naturally  to  the  mention  of — 

2.  Strumous  lupus,  in  which  the  tubercles  rapidly  give  rise  to  a  superficial 
painless  ulceration,  which  slowly  advances  for  an  indefinite  time,  cicatrising 
in  parts,  and  often  causing  ectropium  or  other  deformities. 

8.  Lupus  exedens  is  a  form  in  which  the  destruction  of  parts  is  much 
more  active  than  in  strumous  lupus.  It  commences  with  a  small  hard 
tubercle ;  and  as  other  tubercles  form,  the  original  ones  break  down  into  a 
rapidly  spreading  ulcer  with  a  light  yellowish  surface,  which  perforates  all 
the  tissues  and  sometimes  destroys  the  nose  altogether,  at  other  times  heals, 
or  is  brought  to  heal,  and  leaves  a  peculiarly  sharp  or  pointed  edge  with  a 
purplish  colour. 

4.  Syphilitic  lupus  is,  in  fjEict,  syphihtic  tubercle,  complicated  with  ulcer- 
ation, or  syphilis  attacking  a  person  affected  with  one  of  the  previous  forms 
of  ulcerating  lupus,  which  generally  adds  to  the  severity  of  the  disease  and 
the  destructive  nature  of  the  ulceration. 

5.  Impetiginous  or  papulo-pustular  lupus  is  a  name  given  by  Mr.  Startin 
to  a  form  of  the  strumous  variety  in  which  numerous  pustules  resembling 
those  of  impetigo  are  foimd  on  the  part  affected. 

The  treatment  of  all  these  forms  of  lupus  is  by  some  powerful  escharotic. 
For  the  tubercular  and  exedent  forms  nitric  acid,  the  acid  nitrate  of  mercury, 
or  potassa  fusa  is  appropriate,  any  scabs  being  removed,  the  siu-face  carefully 
dried,  and  the  caustic  tlioroughly  applied  to  a  small  portion  of  the  tuberculated 
surface  in  the  non-exedent  form  and  to  the  whole  ulcer  under  chloroform  in 
lupus  exedens.  For  strumous  and  impetiginous  lupus  Mr.  Nayler  recommends 
an  arsenical  and  calomel  caustic — acid,  arseniosi  gr.  iij.,  hydr.  bisulphuret,  gr. 
ij.,  hydr.  chlor.  3j.,  the  powder  to  be  made  into  a  paste  with  water,  and  applied 
with  a  cameVs  hair  brush  after  the  scab  is  removed.  In  late  years  a  more 
active  surgical  treatment  has  been  adopted  in  the  rapidly  advancing  forms  of 
lupus,  and  in  many  cases  it  will  be  found  to  be  of  very  signal  benefit.  This 
consists  in  removing  the  whole  surface  of  the  affected  part  with  Volkmann*s 
spoon  or  some  other  raspatory.  I  have  often  practised  this  treatment,  and 
with  much  satisfeustion.  Other  surgeons  speak  of  the  beneficial  effects  of 
scarifieationy  i.e.  a  number  of  superficial  incisions,  or  scorings,  drawn  from 

>  See  *  Med.-Cliir.  Trans/  vol.  Iri.,  and  '  Path.  Trana.*  vol  Mvi. 
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healthy  tissue  on  one  side  of  the  diseased  surface  to  the  other,  and  then 
crossed  by  others  at  right  angles  to  them.  Anaesthesia  is  asually  necessary 
for  either  plan  of  treatment.  In  most  cases  the  anti-stramoos  regimen,  or 
cod-liver  oil  with  small  doses  of  arsenic,  proves  serviceable ;  but  active  local 
treatment  is  in  all  cases  inrgently  requisite. 

6.  To  these  forms  Mr.  Nayler  adds  another,  for  a  complete  account  of 
which  I  must  refer  to  his  work  on  Diseases  of  the  Skin,  or  to  the  article  in  the 
'  System  of  Surgery* :  the  erythematous,  commencing  as  a  patch  of  erythema 
on  the  face,  and  this  becoming  covered  with  scales  or  crusts  adhering  to  the 
surface,  seldom  ulcerating,  but  terminating  either  in  complete  recovery  or  in 
a  white  cicatrix  on  a  level  with  the  surrounding  skin.  The  disease  is  asually 
seen  after  middle  hfe,  generally  in  women,  and  prevails  more  in  the  upper 
classes  than  in  those  who  have  been  exposed  to  hardships.  The  remedies  re- 
commended are  stimulating  applications  to  the  patch,  as  nitric  acid  lotion,  if 
there  is  much  redness,  alternated  with  borax  and  hydrocyanic  acid,  if  there 
is  smarting  pain  at  night,  or  blistering  in  the  early  stage  of  the  eruption. 
The  internal  remedies  are  mainly  steel  and  arsenic. 

Elephantiasis  is  a  name  applied  in  common  to  two  very  different  diseases, 
distinguished  from  each  other  as  E.  Greecorum,  the  tubercular  leprosy,  and  E. 
Arabum,  or  Barbadoes  leg. 

The  former  is  an  endemic  disease  which  is  at  present  unknown,  or  nearly 
so,  in  these  islands,  though  it  seems  that  it  used  to  prevail  here,  and  it  is 
still  prevalent  on  the  Baltic  coast ;  but  its  more  favourite  seat  is  in  hot 
countries.  It  is  more  common  in  males  than  females,  and  is  rarely  seen  till 
after  puberty.  It  occurs  in  two  forms,  the  anaesthetic  and.  the  tubercular. 
In  the  former  the  skin  loses  its  sensibility  in  patches,  the  affected  parts  soon 
ulcerate,  the  fingers  and  toes  shrivel  and  drop  off,  and  the  patient  usually 
dies  from  some  exhausting  disease,  as  diarrhoea  or  dysentery.  In  the  other 
form,  after  more  or  less  pain  in  the  part  and  disturbance  of  health,  irregular 
discoloured  patches  of  skin  are  seen,  which  become  covered  with  small 
tubercles,  the  face,  palate,  eyes,  and  larynx  are  affected,  and  ulcerate ;  and 
the  patient  usually  sinks  gradually,  or  dies  suddenly  from  laryngeal  symptoms. 
The  cause  of  the  malady  is  unknown,  nor  does  any  treatment  appear  of  use. 
The  disease  is  plainly  proved  not  to  be  contagious.  Dr.  Vandyke  Carter  has 
published  (in  the  *  Transactions  of  the  Med.  and  Phys.  Soc.  of  Bombay,*  and 
in  vols,  xiii.,  xiv.  of  those  of  the  Path.  Soc. )  some  very  interesting  researches 
showing  the  atrophied  condition  of  the  sensory  nerves  in  leprosy.  As  the 
disease  is  not  seen  in  this  country,  and  is  more  a  medical  than  a  surgical 
affection,  it  is  unnecessary  to  dwell  on  it  here. 

The  elephantiasis  which  we  are  called  upon  to  treat  surgically  in  this 
comitry  is  that  which  is  called  E.  Arabum,  or  Barbadoes  leg.  It  occurs  in 
the  lower  extremity  or  in  the  genitals,  and  no  doubt  originates  spontaneously 
in  this  country,  though  it  is  not  prevalent  to  any  extent— in  fsrct,  is  rare,  apart 
from  some  cause  of  obstructed  circulation.  In  the  leg  the  hmb  swells  enor- 
mously, mainly  from  hypertrophy  of  the  cellular  tissue ;  the  skm  becomes 
hard,  thick,  and  warty,  and  in  some  cases  distinct  tubercles  are  developed 
upon  it.  It  cracks  and  ulcerates,  and  sometimes  the  toes  drop  off.  In  many 
cases  (at  least  in  the  tropical  disease)  there  are  intermittent  attacks  of  fever, 
and  in  the  opinion  of  some  experienced  practitioners  the  disease  owns  a 
malarious  origin,  or  is  excited  by  the  presence  of  the  guinea- worm  I  see  p.  868 ). 
In  other  cases  it  seems  to  be  venereal.  In  some  cases  it  appears  to  be  con- 
nected w^ith  lymphatic  fistula.    I  once  had  a  patient  mider  my  care,  labour* 
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ing  under  elephantiasis  of  the  labia  and  thigh,  in  whom  during  the  febrile 
paroxysms  clear  fluid  displapng  lymph  corpuscles  uuder  the  microscope 
exuded  from  minute  openings  in  the  groin  and  vulva.  The  treatment  of 
elephantiasis,  as  far  as  I  have  seen,  has  not  been  very  successful.  The 
8ize  of  the  limb  may  be  much  reduced,  especially  in  recent  cases,  by  carefal 
pressure  and  the  apphcation  of  mercurial  lotions  and  ointments,  or  by  iodine, 
with  the  administration  of  biniodide  of  mercury  in  small  doses,  but  I  beheve 
that  the  disease  generally,  if  not  always,  reappears.  The  ligature  of  the 
inain  artery  of  the  limb  was  practised  by  Dr.  Camochan,  of  New  York,  and 
spoken  of  at  first  as  universally  successful ;  but  since  its  more  extended  trial 
in  this  country,  it  has  been  so  clearly  shown  that  the  benefit  which  follows 
the  operation  is  m  most  cases  but  temporary  as  to  render  it  probable  that  it 
always  is  so,  and  that  the  operation  ought  only  to  be  considered  in  the  light 
of  an  experiment,  which  faiUng,  amputation  of  the  hmb  is  indicated.  Con- 
sidered in  that  light,  it  may  be  justifiable  to  tie  the  femoral  artery.  Failing 
this,  when  the  enlargement  makes  the  patient^s  life  intolerable,  it  must  be 
removed,  whether  the  leg,  the  scrotum,  or  the  vulva  and  labia  are  the  seat  of 
the  disease  (see  p.  868). 

Keloid  tumours,  as  usually  seen,  are  developed  in  scars;  and  I  have  Keloid, 
spoken  of  them  on  a  former  page  (see  p.  407).  Dr.  Addison  has  applied  the 
same  name  to  a  condition  which  he  calls  *  true  keloid,'  but  which  is  perfectly 
different  from  the  flattened  tumours  (like  gigantic  tubercles)  which  arise  from 
the  cicatrices  of  bums,  floggings,  and  other  extensive  and  slowly  healing 
injuries.  Addison's  keloid  is  not  a  tumour  at  all,  but  a  patch  of  hidebound 
skm  in  which  the  skin  fascia  and  muscles  are  adherent  together,  and  the 
surface  is  yellowish  and  covered  with  scales.  I  am  not  aware  that  treatment 
has  any  effect  on  this  condition. 

Of  frambaesia,  or  yaws,  I  will  merely  say  that  it  is  a  highly  contagious  Frambe- 
•eruption  of  red  tubercles,  soon  ulcerating,  which  affects  chiefly  the  negroes  in  "*• 
the  West  Indies,  but  has  been  seen  in  remote  parts  of  Scotland  and  Ireland. 

I  need  only  enumerate  the  macuW,  or  permanent  stainmgs  of  the  skin.  Macule. 
None  of  these  affections  come  under  the  treatment  of  the  surgeon ;  and,  in 
fact,  they  are  hardly  under  the  dominion  of  any  treatment.  They  are  the 
*  bronzing  '  of  the  skin  connected  with  the  degeneration  of  the  supra-renal 
capsules  found  in  Addison's  disease ;  the  '  moles,^  or  congenital  deposits  of 
pigment,  which  are  so  often  found  covered  with  hair,  and  which  are  liable 
•occasionally  to  degenerate  into  epithelioma  ;  the  '  silver-stain,'  or  lividity  of 
the  snrfeu^e  which  is  found  in  persons  who  have  taken  nitrate  of  silver  internally 
for  a  long  time ;  and  the  want  of  pigment  which  when  miiversal  is  called 
'  albinism^'  and  when  localised  in  patches  '  vitiligo.* 

The  diseases  excited  on  the  skin  by  the  growth  of  a  vegetable  parasite  are   Parasite 
tinea  tonsurans,  tinea  decalvans  (possibly),  tinea  favosa,  tinea  sycosis  or  simply 
sycosis  (mentagra),  and  chloasma  or  pityriasis  versicolor. 

Tinea  tonsurans  is  exceedingly  Hke  herpes  circinnatus  ;  so  much  so  that  Tinea  ton- 
by  some  they  are  classed  as  the  same  disease,  and  both  are  included  in  the  ""'*°'' 
popular  term '  ringworm.'  It  is  seated  on  the  hairy  scalp,  and  is  only  seen  in 
children,  seldom  before  two  or  after  twelve  years  of  age.  It  appears  in  round 
patches  covered  with  white  scales,  and  here  the  hairs  are  so  completely  removed 
that  the  places  seem  to  have  been  shaved  ;  but  on  minute  examination,  short 
ihick  twisted  hairs  will  be  found  among  the  scales,  and  the  hair-follicles  can 
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be  detected,  and  after  its  cure  the  hairs  will  always  grow  again.  The  disease 
is  caused  by  the  growth  in  the  hair  of  a  vegetable  parasite — the  trichophytou 
tonsurans.^  This  embeds  itself  in  the  secretion  of  the  hair-follicles  which  is 
beUeved  to  be  unhealthy,  and  as  it  grows  into  the  hair  it  causes  it  to  swell  and 
become  brittle,  so  that  it  breaks  off  and  comes  away.  The  spores  of  this  plant 
may  be  found  also  in  the  epithelium  of  the  patch,  which  is  heaped  up  in 
opaque  white  scales. 

The  treatment  is  directed  to  the  destruction  of  the  parasite.  Strict  clean- 
liness must  be  enforced,  the  epithelium  removed  by  a  lotion  of  Ixhux,  and  an 
ointment  rubbed  in  twice  a  day  to  destroy  all  the  spores  of  the  fungus.  Sir 
W.  Jenner  recommends  6  grains  of  the  ammonio-chloride  of  mercury  to  the 
drachm  of  sulphur  ointment  for  this  purpose  ;  or  2  grains  of  the  perchloride 
to  the  drachm  of  lard  ;  or  30  grains  of  nitrate  of  copper  to  4  drachms  of  lard : 
or  10  drops  of  creosote  to  the  drachm  of  lard ;  or  strong  blistering  fluid 
or  strong  sulphuric  acid,  the  part  to  be  washed  directly  afterwards  with  cold 
water. 

In  so-called  tinea  decalvans  the  hairs  are  completely  removed  from  the 
scalp,  and  sometimes  from  other  hairy  parts  also,  in  large  irregular  patched!, 
where  the  skin  is  perfectly  bald  with  no  trace  of  the  truncated  hairs  which  are 
found  in  tinea  tonsurans.  The  skin  exposed  is  smooth  and  paler  than  natural. 
This  is  said  to  be  due  also  to  the  presence  of  a  parasite — the  microsporon 
Audouini— -which,  however,  Sir  W.  Jenner  says  he  has  never  been  able  to 
find  either  on  or  in  the  hairs  about  to  fall  from  their  folHcles,  nor  has  Mr. 
Nayler  been  more  successful  in  his  search  for  these  sporules.^  There  is  also 
no  proof  that  the  disease  is  contagious  as  parasitic  diseases  always  are : 
accordingly  in  this  country  the  disease  is  more  frequently  classed  as '  Alopecia.'' 
The  bald  patches  are  bounded  by  definite  margins,  and  as  these  areas  fall  into 
each  other  the  whole  scalp  may  become  bald  ;  nay  I  have  seen  a  case  in  which 
the  whole  body  was  so,  no  trace  of  a  hair  being  recognisable  on  any  part. 
Alopecia  is  also  a  common  symptom  of  syphilis,  especially  common  in  the 
secondary  syphilis  of  young  girls  and  in  congenital  or  acquired  syphilis  in 
infants.  The  remedies  consist  in  the  application  of  stimulants  to  the  part. 
The  bald  patches  should  be  painted  about  once  a  fortnight  with  blistering 
fluid,  and  left  alone  till  the  irritation  has  subsided,  when  a  slightly  stimu- 
lating ointment  or  lotion  is  to  be  applied  till  the  time  for  the  next  blistering 
arrives.  Liniments  or  lotions  of  ammonia  seem  well  suited  for  this  purpose 
(see  p.  388).  In  syphilitic  cases  a  mercurial  course  is  indispensable.  Slight 
cases,  especially  at  early  periods  of  life,  and  syphiUtic  cases,  will  probably  get 
well ;  in  very  extensive  alopecia,  and  in  older  persons,  there  is  much  reason 
to  fear  that  the  baldness  will  be  permanent. 

Tinea  favosa,  or  favus,  is  a  very  acute  and  formidable  eruption  of  the  scalp 
in  childhood.  It  is  due  to  the  lodgment  m  the  hair- follicles  of  the  spomles  of 
a  fungus  called  the  achorion  Schonleinii.  These  give  rise  to  an  eruption  con- 
sisting of  brimstone-yellow  crusts,  cup-shaped,  and  each  having  a  hair  in  iu 
centre.  These  dry  cnists  are  not  uncommonly  mixed  with  pustules  of  impetigo. 
As  these  crusts  increase  they  kill  the  hair  on  which  they  form,  and  thus  faviis. 


'  I  miist  refer  the  reader  to  some  of  the  special  treatises — ^such  as  that  of  Mr.  Nayler— 
for  the  microscopical  appearances  of  these  parasitic  fungi.  In  the  judgment  of  some  dennrt- 
tologists,  as  Dr.  Tilbury  Fox,  they  arc  all  different  stages  of  growth  of  the  same  plant. 

2  '  Diseases  of  the  Skin,'  2nd  ed.  p.  216. 

'  Dr.  Bristowe  (3rd.  ed.  of  *  Syst.  of  Surg.')  describes  this  affection,  under  the  iuun«>  •'f 
*  Porrigo  decalvans/  as  a  disease  of  the  hairs. 
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unless  soon  cured,  may  induce  permanent  baldness  of  the  affected  part.  In 
acme  cases  a  peculiar  and  unpleasant  odour  is  perceived  (compared  to  that  of 
cat*B  urine)  but  not  always.  Sir  W.  Jenner  has  noted  that  children  affected 
with  herpes  oircinnatus  are  peculiarly  exposed  to  the  contagion  of  favus,  and 
has  given  interesting  examples  of  this  fact. 

The  cure  of  favus,  as  of  other  parasitic  diseases,  is  procured  by  killing  the 
parasite.  For  this  purpose  the  hairs  may  be  plucked  out.  The  huile  de  cade 
is  said  to  loosen  their  attachment,  and  the  hairs  have  less  than  the  normal 
tenacity  of  implantation  in  any  case,  so  that  when  the  disease  is  limited  there 
is  no  great  difficulty ;  but  it  becomes  almost  impracticable  when  the  scalp  is 
extensively  affected.  No  doubt  drawing  out  the  hairs  facilitates  the  appUca- 
tion  of  the  parasiticide  remedies,  but  Mr.  Nayler  says  that  it  is  by  no  means 
necessary,  and  that  after  the  usual  preparatory  cleansing,  tar,  or  the  ung.  picis 
liquidsB,  answers  every  purpose.  In  fact,  thes^  applications  as  they  separate 
bring  away  the  hairs  with  them.  Then  a  saturated  solution  of  sulphurous 
acid  applied  on  lint  covered  with  oiled  silk,  or  perchloride  of  mercury  in  the 
proportion  of  8  grs.  to  the  ounce  of  lard,  or  acetate  of  copper,  half  a 
drachm  to  the  oimce,  are  recommended  for  the  destruction  of  the  parasite. 
Favus  affects  the  hairs  of  other  parts  of  the  body  as  well  as  the  scalp.  It  is  a 
rare  disease,  and  only  seen  in  the  poorest  and  most  neglected  children.  It  is  un- 
doubtedly contagious,  though  not  very  actively  so  (see  Nayler,  op.  cit.  p.  246). 

Sycosis  is  a  disease  of  the  beard  and  whiskers,  very  rarely  of  any  other  Tinea 
part,  though  Mr.  Nayler  refers  to  cases  in  which  the  eyebrows  or  the  hair  Sentigra! 
of  the  back  of  the  neck  have  been  affected,  and  I  believe  cases  have  been 
recorded  in  the  female.  It  is  due  to  the  lodgment  of  a  parasite — the  micro- 
sporon  mentagrophytes— in  the  hair-follicle,  the  presence  of  which  excites  an 
inflammatory  swelhng  of  the  follicle,  like  that  of  the  sebaceous  follicle  in 
acne,  followed  by  suppuration.  A  hair  is  seen  to  traverse  each  pustule,  which 
would  sufficiently  distinguish  it  from  acne,  to  which  otherwise  it  bears  a  con- 
siderable resemblance,  as  it  does  to  impetigo ;  but  in  sycosis  there  is  much 
more  thickening  around  the  pustules  than  in  impetigo. 

Sycosis  is  often  very  difficult  to  cure.  The  patients  are  frequently  out  of 
health,  either  from  intemperance  or  starvation,  so  that  the  first  thing  is  to 
correct  either  of  these  excesses,  to  bring  the  patieut*s  digestion  into  good  order, 
and  supply  him  with  a  generous  unstimulating  diet.  The  scabs  must  be 
removed  by  poulticing,  the  hairs  removed  if  possible,  and  some  of  the  parasiti- 
cide ointments  above  prescribed  applied.  Iodide  of  sulphur  ointment  and 
white  precipitate  ointment  are  the  favourite  appUcations,  but  if  the  eruption 
does  not  yield  to  one  another  must  be  tried. 

Another  midoubtedly  parasitic  disease  is  the  one  so  often  seen  on  the  chest  Chloasma, 
and  loins,*  especially  in  yoimg  people  of  delicate  skin  and  in  others  who  ruSs  versi- 
neglect  cleanliness,  and  especially  who  constantly  wear  the  same  unwashed  color. 
flannel.     The  eruption,  however,  though  favoured  by  such  dirty  habits,  does 
not  arise  exclusively  from  them,  for  in  some  cases  persons  of  scrupulous 
cleanliness  are  found  to  be  affected.     It    never  occurs  in  childhood.     It  is 
characterised  by  the  presence  of  numerous  circular  brownish  patches  ( *  chlo- 
asma*), which,  however,  vary  in  shade  from  yellow  to  dark  brown,  or  even  a 
reddish  tinge,  in  different  persons,  and  in  the  same  person  at  different  times, 
whence  its  synonym,  *  pityriasis  versicolor.*   The  patches  consist  of  epithelium 
which  is  bran-hke  and  desquamating,  and  if  these  scales  be  removed  and 

'  Other  parts  of  the  Inxly  arc  occasionally  though  rarely  afftctixl — the  face  very  Mi-ldoni. 
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examined  in  an  alkaline  fluid  or,  as  Mr.  Nayler  recommends,  in  acetic  acid, 
abundant  spores  and  mycelium  of  the  fungus — microsporon  furfurans — will 
be  detected. 

The  complaint  is  a  very  common  one,  and  is  consistent  with  the  most 
perfect  health — the  only  inconvenience  the  patient  experiences  being  that  his 
skin  is  irritable  when  he  gets  hot. 

It  is  to  be  diagnosed  from  *  hver-spot  *  (lentigo  hepatica),  a  very  rare 
disease,  which  has  no  scaling  of  the  epidermis  and  no  parasitic  origin,  and 
which  occurs  in  childhood  as  well  as  in  after  life — and  also  from  the  other 
kinds  of  pityriasis  presently  to  be  described. 

Its  cure  must  be  sought,  as  before,  in  the  destruction  of  the  parasite,  for 
which  purpose  all  dirty  habits  must  be  reformed,  the  skin  well  rubbed,  after 
thorough  washing,  with  a  flesh-brush  daily,  and  then  sulphur  ointment  or  a 
lotion  or  ointment  of  bichloride  of  mercury  will  cure  the  disease,  though  it  is 
very  liable  to  recur.  Like  other  parasitic  diseases  it  is  contagious. 
Scabies.  The  only  parasitic  animal  which  causes  an  eruption  is  the  acanis  scabui 

or  sarcoptes  hofninis,  which  burrows  and  hides  itself  in  the  deeper  layers 
of  the  epidermis,  and  thus  gives  rise  to  an  irritation  which  develops  a  definite 
eruption — *  the  itch  ' — of  either  a  vesicular  or  pustular  nature.  The  intoler- 
able itching  excites  the  patient  to  scratch  himself,  and  thus  much  aggravates 
the  eruption. 

Scabies  is  seen  first  in  the  adult  usually  in  the  hands  and  wrist,  especially 
in  the  clefts  between  the  fingers ;  in  children  in  arms  on  the  buttocks.  It  is 
known  by  the  itching  and  scratching  and  by  the  vesicles  or  phlyzacious  pus- 
tules mixed  with  small  cracks  or  burrows  leading  from  the  bases  of  some  of 
the  vesicles,  and  marking  the  spot  where  the  animal  may  be  found  if  the  bor- 
row be  carefully  opened  with  a  needle  and  searched  with  a  magnifying-glass. 

The  remedy  for  scabies  is  sulphur,  which  never  flails  to  kill  the  animal,  if 
only  the  disease  is  not  excited  by  fresh  parasites  from  the  clothes.  If  these 
are  fumigated  with  sulphur  or  baked  for  a  sufficient  time,  and  all  parts  affected 
with  the  eruption  smeared  well  over  with  the  ung.  sulphuris  twice  a  day,  the 
patient  will  be  well  in  a  few  days.  Sir  W.  Jenner  says  that  at  the  St.  Louis 
Hospital  at  Paris  a  cure  is  obtained  in  two  hours  by  the  patient  being  well 
rubbed  over  with  soft  soap  for  half  an  hour,  then  smeared  with  an  ointment 
composed  of  eight  parts  of  lard,  two  of  sulphur,  and  one  of  carbonate  of 
potash  for  half  an  hour,  and  then  placed  in  an  alkaline  bath. 

If  there  is  any  objection  to  the  colour  or  odour  of  the  sulphur,  the  fonner 
may  be  concealed  by  the  admixture  of  tlie  bisulphuret  of  mercury,  and  the 
latter  by  a  few  drops  of  essence  of  bergamot. 

Xen>-  The  only  other  disease  of  the  skin  which  I  think  it  worth  while  to  mention 

Ichthyosis.  ^^  ^^^  malformation  which  consists  in  the  imperfect  development  or  entire 
absence  of  the  sweat  glands  and  ducts,  which  produces  the  condition  named 
ichthyosis,  a  condition  characterised  by  the  collection  of  dry  scales  over  a  part 
or  the  whole  body ;  congenital  in  the  worst  cases,  in  others  occurring  in  later 
life,  as  after  the  cessation  of  the  catamenia.  I  merely  mention  the  subject 
.  here  in  order  to  caution  the  reader  not  to  confound  pityriasis  or  psoriasis  with 
this  affection,  which  is,  as  Mr.  Nayler  says,  rather  a  malformation  than  • 
disease  of  the  skin,  and  which  is  sufficiently  distinguished  from  those  diaease« 
by  its  history  as  well  as  by  the  appearance ;  for  in  ichthyosis  it  is  not  merely 
the  scaly  eruption,  but  also  the  thickenmg  and  dryness  of  the  skin  which 
constitute  the  morbid  state. 
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I  muflt  now  turn  to  the  affections  of  the  appendages  of  the  skin.  The  Plica 
only  distinct  disease  wliich  affects  the  hair  is  pHca  Polonica — a  matted  state  ^^^lo°>ca. 
of  the  hair  of  the  scalp,  and  in  rarer  cases  of  other  parts  of  the  body,  met 
with  in  Poland  and  the  neighbouring  countries.  The  matted  hairs  are  stuck 
together  by  a  glutinous  material  in  which  foreign  substances  are  found,  and 
in  old-standing  cases  a  fungus.  The  exact  nature  of  the  affection  is  not  known. 
Most  authors  now  adopt  Hebra*^  explanation  that  it  is  due  to  eczema  or  some 
other  skin-affection  long  neglected. 

Corns  are  elevations  of  the  epidermis  formed  by  intermittent  pressure,  Coms. 
which  acts  as  an  irritant  and  produces  inflammatory  effusion.     Continuous 
pressure,  on  the  contrary,  causes  absorption.     Corns  are,  for  obvious  reasons, 
usually  found  on  the  feet,  though  they  may  grow  on  any  part  which  is  irri- 
tated in  a  similar  way,  as  on  the  fingers  of  tailors,  musicians,  or  rowers ;  but 
it  will  be  sufficient  to  speak  of  the  ordinary  corns  of  the  feet.     They  are  either 
hard  or  soft,  the  first  being  seated  on  the  dorsum  or  more  rarely  the  plantar 
aspect  of  the  toes  and  feet,  and  consistmg  of  thickened  and  heaped-up  epider- 
mis ;  the  com  sometimes  when  it  has  lasted  long  producing  absorption  of  the 
true  skin,  and  then  often  having  a  bursa  below  it.     They  are  peculiarly  liable 
to  form  on  toes  deformed  by  the  pressure  of  ill-fitting  boots.     They  cause  a 
good  deal  of  pain  in  walking,  and  sometimes  lead  to  more  serious  mischief,  as 
to  lateral  curvature  from  the  unequal  use  of  the  limbs.     Or  suppuration  may 
occur  in  the  bursa,  or  in  the  celltdar  tissue  beneath  the  com,  and  this  may 
spread  so  deeply  as  to  open  the  articulation  or  expose  the  bone  below,  and 
then  may  spread  to  the  other  surface  of  the  foot,  constituting  one  form  of  the 
*  mal  perforant  du  pied  *  of  French  authors.     Soft  corns  form  between  the 
toes,  and  bear  a  great  resemblance  to  warts,  consisting  often  of  enlarged 
papillfiB  ensheathed  by  epidermis.     They  often  grow  to  ^me  size  and  then 
give  rise  to  great  annoyance,  and  they  may  inflame  and  suppurate  as  hard 
corns  do.     Another  variety  which  also  bears  a  certain  resemblance  to  warts 
is  the  fibrous  com,  sometimes  seen  on  the  sole  of  the  foot,  and  formed  of 
the  papillfe  of  the  skin  covered  with  epidermis.      These  are  often  acutely 
painful,  and  from  their  position  altogether  hinder  the  patient  from  active 
exercise. 

The  treatment  of  corns  in  all  their  stages  or  forms  must  commence  with 
correcting  any  defect  in  the  boots  and  withdrawing  the  parts  from  pressure, 
which  can  be  managed  if  necessary  with  a  ^  com-plaister ' — a  piece  of  thick 
plaister  with  a  hole  in  it  to  receive  the  com.  The  hardened  epidermis  may 
be  gradually  rubbed  down  with  glacial  acetic  acid  or  with  nitrate  of  silver 
applied  after  the  outer  hard  part  of  tlie  com  has  been  pared,  or  with  a  corn- 
file  ;  or  the  cuticle  may  be  softened  by  the  application  of  strong  alkahes.  The 
chiropodists  cure  corns  by  cautiously  digging  round  the  thickened  epidermis 
till  it  can  be  turned  out  of  the  hole  which  it  has  formed  in  the  cutis,  which 
they  call  extracting  tlie  root  of  the  corn.  When  suppuration  forms  beneath 
a  com  the  little  abscess  should  be  opened  at  once,  and  then  the  com  will 
often  fiedl  off  altogether.  When  the  corn  forms  on  the  back  of  a  bent  toe  it 
cannot  probably  be  cured  till  the  toe  is  straightened.  Soft  corns  may 
generally  be  cured  by  keeping  the  toes  apart  with  a  plug  of  cotton-wool,  and 
steeping  thr  corns  in  acetic  acid  or  dusting  them  with  oxide  of  ziiie,  pure  or 
mixed  with  pulv.  eruginis. 

Perforating  disease  of  the  foot  is  an  affection  but  very  rarely  met  with,  petforat- 
and  which  has  hitherto  resisted  all  treatment  except  amputation.     It  com-  ^ 
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disease  of 
the  foot. 


mences  as  a  small  round  sore,  usually  on  the  sole  and  near  the  metatarso- 
phalangeal joints,  but  occasionally  on  the  dorsum,  though  always  I  beheve 
near  the  level  of  those  joints.  The  origin  of  the  disease  seems  certainly  in 
many  cases  to  be  in  a  suppurating  com ;  in  others  it  seems  to  have  some 
connexion  with  a  morbid  state  of  the  nerves,  as  the  skin  is  noticed  to  have  lost 
sensibility,  and  to  sweat  profusely,  and  in  these  (as  probably  in  others  not  ac- 
companied by  anaesthesia)  it  has  no  connexion  with  corns,  commencing  as  an 
ordinary  ulcer,  preceded,  as  N^laton  teaches,  by  a  phlyctaena.  From  its  point 
of  origin  the  disease  extends,  sometimes  accompanied  by  severe  pain,  dorni 
to  the  metatarsal  bones,  which  become  necrosed,  and  thence  to  the  tarsus*  till 
at  length  the  patient  is  fain  to  consent  to  the  removal  of  the  foot.  Tliis  can 
be  done  by  PirogoflTs  or  Syme's  operation  with  every  prospect  of  permanent 
rehef.  I  have  not,  as  yet,  seen  any  other  treatment  of  which  I  could  con- 
fidently say  that  it  had  been  permanently  successful.  In  one  case,  however. 
I  removed  the  outer  portion  of  the  metatarsus  with  the  corresponding  toes 
on  both  sides,  and  the  wounds  healed,  and  so  long  as  I  had  the  patient  under 
observation  she  seemed  cured.  In  an  early  stage  of  the  disease,  the  free 
destruction  of  the  ulcerating  soft  parts  with  caustics  and  the  removal  of  all 
exposed  bone  are  the  most  rational  measures  ;  but  they  hold  out  little  promise 
of  success,  especially  in  cases  complicated  witli  anii^sthesia.  The  most  com- 
plete account  of  this  curious  affection  is  to  be  found  in  Mr.  Hancock's 
*  Lectures  on  the  Anatomy  and  Surgery  of  the  Human  Foot,'  pp.  57  et  scq., 
while  the  literature  of  the  subject  is  summarised  and  the  microscopic  anatomy 
of  the  diseased  nerves  illustrated  in  the  paper  by  Mr.  Butlin  and  Mr.  Savory 
in  *  Med.-Chir.  Trans.'  vol.  Ixii. 

Bunion  has  been  spoken  of  on  p.  500. 


Warta. 


Venereal 
warts  and 

CODd>'lo- 

mata. 


Verruca 

necn>- 
genica. 


Warts  are  collections  of  hypertrophied  papillie  covered  with  epithelium, 
and  sometimes  hardened  on  the  surface  by  friction  and  exposure.  They  are 
situated  very  commonly  on  children's  hands,  and  occasionally  on  other  parts 
of  the  body.  The  verruca  digitata  or  branching  wart,  which  forms  sometimes 
on  the  scalp  in  women  ;  the  sub-ungual  warts  which  form  below  and  at  the 
side  of  the  nails,  and  are  very  painful ;  and  the  verruca  confluens,  in  which 
a  crop  of  small  warts  collect  into  a  mass  on  the  back  of  the  hand  or  arm,  or 
on  the  neck  and  thorax,  so  that  the  skin  resembles  coarse  plush,  are  varieties 
which  deserve  special  attention  on  account  of  the  desirabihty  of  eradicating 
them  at  once. 

The  warts  which  occur  from  venereal  causes,  and  which  are  very  common 
on  the  female  genitals,  and  to  a  less  extent  on  the  male,  are  due  to  the  irrita- 
tion of  discharge  retained  in  contact  with  the  skin  or  mucous  membrane. 
They  often  spread  over  a  large  surface  and  attain  a  considerable  size.  Those 
which  are  truly  called  warts  consist  of  epithelium  and  papillae  only.  The 
condylomata  are  masses  often  of  very  large  size,  consisting  of  all  the 
structures  of  the  skin  hypertrophied,  sometimes  to  an  enormous  extent,  and 
covered  with  a  copious  warty  growth. 

Other  warts,  which  are  due  to  the  irritation  of  morbid  fluids,  are  the 
dissection-warts  or  *  verrucse  necrogenicte,*  which  are  found  occasionally 
on  the  hands  of  dissectors  and  morbid  anatomists.  Sometimes  this  irrita- 
tion produces  not  exactly  a  wart,  but  a  condition  of  skin  marked  by  a 
thickening  of  all  its  tissues,  and  especially  perceptible  around  the  hair- 
follicles. 

Chimney-sweep's  cancer  is  sometimes  spoken  of  as  a  kind  of  wart  produce^i 
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by  the  irritation  of  soot,  and  certainly  it  commences  with  a  warty  or  papilloma- 
tous growth  on  the  surface  of  the  skin  ;  but  at  the  time  we  generally  see  it 
the  deposit  of  epithelioma  extends  far  beyond  the  papillary  structure. 

No  cause  is  known  for  the  common  warts.  They  appear  and  disappear 
in  the  most  capricious  manner.  The  venereal  warts  are  no  doubt  contagious, 
4ind  this  is  popularly  believed  of  the  common  warts,  and  especially  of  the 
blood  from  them,  but  without  any  proved  foundation.  In  some  rare  cases 
warts  may  become  the  seat  of  epithelial  cancer,  and  they  may  in  others  prove 
the  starting-point  of  horns,  but  usually  they  are  merely  a  disfigurement. 
They  may  be  removed  by  thoroughly  soaking  them  in  nitric  acid  or  the  acid 
nitrate  of  mercury  or  glacial  acetic  acid  or  perchloride  of  iron,  or  by  repeated 
AppUcations  of  stick-caustic.  I  have  personal  experience  of  the  efficacy  of 
the  acid  nitrate  of  mercury  in  the  verruca  necrogenica.  The  venereal  warts 
must  be  treated  by  scrupulous  cleanliness,  by  the  application  of  the  strong 
liquor  plumbi,  and  by  a  mercurial  course  if  other  secondary  symptoms  are 
present,  or  they  may  be  removed.  When  large  condylomatous  masses  exist 
it  is  necessary  to  remove  them  ;  and,  since  severe  haemorrhage  may  take 
place  in  such  operations,  it  seems  better  to  avoid  the  knife  if  possible,  and 
effect  their  removal  with  the  ecraseur  or  the  elastic  ligature. 

Horns  are  occasionally  seen  growing  from  the  surface  of  the  body  in  noms. 
various  parts.     They  originate  either  in  accumulated  sebaceous  secretion,  or 
from  overgrowth  of  the  epithelium,  or  from  overgrowth  of  the  nails,  or  from 
the  hardening  and  continued  growth  of  a  wart.* 

The  whole  horn  must  be  removed,  and  if  there  is  a  sebaceous  cyst  at  the 
bottom,  this  is  also  to  be  cut  out. 

A  common  boil  or  furuncle  is  an  inflammation  of  the  skin  and  cellular  Boils, 
tissue,  limited  to  a  very  small  extent,  and  containing  in  its  interior  a  small 
slough  of  cellular  tissue  called  the  core  of  the  boil.  Another  kind  of  boil, 
however,  called  a  *  blind  boil,'  is  less  defined  or  limited,  and  contains  little  if 
any  core.  The  common  boil  increases  in  size  and  paiufulness  for  a  day  or 
two,  forming  a  red  angry  lump  in  the  skin,  and  then  bursts,  and  the  core  or 
slough  presents  at  the  opening.  This  is  drawn  out,  or  gradually  makes  its 
own  way,  and  then  the  inflammation  and  swelling  rapidly  subside,  and  heal- 
ing soon  follows.  In  some  cases  the  furuncular  inflammation  gradually 
subsides,  and  the  patient  recovers  without  any  suppuration.  This,  however, 
is  not  often  seen  in  acutely  painful  boils. 

In  blind  boils,  after  some  days  of  pain  and  inflammation,  a  vesicle  or  a 
superficial  pustule  forms,  and  then  the  hardening  gradually  recedes  and 
finally  disappears. 

The  causes  of  boils  are  very  numerous.  Locally  they  may  be  caused  by 
dissecting-room  poisons,  and  perhaps  by  other  morbid  matters  applied  to  tlie 
skin  ;  but  in  the  great  majority  of  cases  the  cause  is  constitutional,  and  con- 
sists in  some  error  of  diet,  some  lowering  influence,  as  parturition,  or  some 
disturbance  of  health  from  climatic  causes.  The  surgical  importance  of  the 
boil  is  usually  trifling,  but  the  remote  cause  should  be  carefully  investigated, 
for  the  constant  recurrence  of  a  crop  of  boils  -  -no  infrequent  event — is  a  very 
serious  annoyance,  and  sometimes  even  a  source  of  danger.  The  presence 
of  sugar  in  the  urine  is  sometimes  associated  with  the  appearance  of  boils 

»  See  T.  Smith  ami  (TOtUet-,  in  •  Syst.  of  Sur^.'  3ihI  «l.  vol.  ii.  |».  941. 
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of  the  lip,  especially  in  young  persons,  is  peculiarly  apt  to  infect  the  blood 
and  generate  acute  pyiemia.'  No  local  measures  are  of  any  avail,  except 
perhaps  such  incisions  as  are  necessary  to  relieve  tension.'  The  patient's 
only  prospect  of  benefit  from  treatment  seems  to  be  in  tlie  copious  adminis- 
tration of  quinine,  so  as  to  produce  the  symptoms  denominated  cinchomsm ; 
but  the  statement  above  quoted  from  Sir  J.  Paget's  experience  shows  how- 
feeble  the  chance  is. 

Malignant  Malignant  pustule,  or  *  charbon,'  is  a  disease  communicated  to  the  human 

pust  e.  subject  from  herbivorous  animals,  usually  cattle  ;  though  other  animals  maj 
be  the  source  of  the  infection  when  suffering  from  a  disease  known  to  fiBuriers  is 
*  the  blood,*  *  joint-murrain,'  or  *  quarter-evil.* '  The  name  in  common  nse  is  a 
very  bad  one,  since  one  of  the  characteristic  features  of  the  disease  is  that  pus 
never  forms  at  the  part  inoculated.  The  usual  course  of  a  malignant  pustule 
is  *  at  first  a  red  spot,  then  a  vesicle,  then  a  sohd  and  circumscribed  sweUin^r 
beneath,  surrounded  by  a  diffused  and  softish  oedema,  a  dry  leathery  central 
eschar,  and  a  secondary  formation  of  vesicles  or  buUie.' — T.  Smith.  Yen 
striking  features  in  the  disease  are  the  remarkable  freedom  from  severe  paiii, 
the  little  increase  in  the  temperature  of  the  part,  the  dryness  of  the  slough, 
the  absence  of  pus,  and  the  fact  that  the  destruction  of  parts  proceeds  from 
the  surface  to  the  deeper  parts,  and  not  in  the  reverse  direction,  as  in  car- 
buncle or  abscess.  The  complaint  is  prone  to  destroy  life  by  a  rapidly  fatal 
form  of  septiceemia,  in  which  the  post-mortem  appearances  are  chiefly  seen 
in  the  alimentary  canal,  as  in  the  third  form  of  that  affection  spoken  of  on 
p.  34.  The  indications  of  treatment  are  to  destroy  the  diseased  tissue  by  some 
active  caustic  as  early  as  possible  in  the  complaint  before  the  constitutional 
symptoms  have  set  in.  But  the  disease  is  one  which,  if  it  occurs  often  in  this 
country,  is  certainly  not  often  recognised  here,  and  the  difficulty  would  be  to 
make  sure  of  the  diagnosis  in  time. 

Chilblains.  Chilblain  is  an  affection  especially  of  childhood,  though  it  is  not  confined 

to  children.  Men  suffer  from  it  far  less  than  women.  The  affection  consists 
in  inflammation  of  the  skin,  often  proceeding  to  ulceration  (broken  chilbkins;. 
and  even  in  some  cases  to  gangrene ;  but  characterised  by  the  peculiarity 
that  the  chilblains  are  liable  to  periodic  attacks  of  congestion,  generally  io 
the  afternoon  or  after  dinner,  sometimes  after  going  to  bed.  Chilblains 
appear  to  be  directly  caused  more  by  thawing  after  cold  than  by  the  imme- 
diate action  of  the  cold  itself.  They  attack  the  most  exposed  parts  oi  the 
body — the  hands,  the  lobes  of  the  ears,  the  end  of  the  nose,  and  particulariy 
the  feet,  where  the  circulation  is  most  languid.  The  persons  chiefly  affected 
are  those  whose  hands  and  feet  are  liable  to  become  cold  and  hWd  from  alight 
caiises. 

Much  may  be  done  to  obviate  the  tendency  to  chilblains  by  attentioD  to 
the  general  health,  by  uisisting  on  vigorous  exercise,  by  warm  clothing,  and 
by  good  diet. 

'  As  long  as  chilblains  remain  unbroken,  and  if  the  external  surfiace  is  not 
too  sensitive  to  pressure,  various  stimulating  embrocations  may  be  beneficially 

*  St'c  a  case  rt'latwl  by  Dr.  Burrell,  *  Am.  Journ.  Med.  Sci.'  July  1S80. 

*  The  disense  w  now  known  to  l>e  caUN4.Hl  by  the  paaaige  into  the  blood  of  a  large  infcn>- 
zyme  called  the  'ImciUufi  Anthraciii,'  and  the  mme  bacillus  appeara  tooauae  the  'wool-wrtm* 
disaise.'  Se©  Dr.  (rreenfleld's  'Brown  Lectures,'  *  lancet,*  1880;  and  PMtenr  in  the 
'Transactions  of  the  International  Medical  Congrt»»s/  1881. 
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•employed :  such  as  Wardrop's  liniment,  a  mixture  of  two  parts  of  tincture  of 
-cantharides  with  six  of  soap-liniment ;  camphorated  spirit ;  equal  parts  of 
turpentine  and  copaiba  ;  or  tincture  of  iodine  and  soap-liniment.  When  the 
•external  surface  is  very  tender,  a  good  local  application  is  formed  by  a  mix- 
ture of  two  ounces  of  collodion,  six  drachms  of  Venice  turpentine,  and  three 
drachms  of  castor-oil ;  or  tender  chilblains  that  do  not  itch  may  be  covered 
over  by  adhesive  plaster  spread  upon  kid  or  chamois  leather.*^  Itching 
may  be  relieved  by  mustard  baths,  or  by  rubbing  with  snow.  Vesicated 
chilblains  may  be  coated  with  collodion  and  castor  oil.  For  the  ulcers  a 
-dressing  of  poultice  and  Friar's  balsam,  or  of  balsam  of  Peru,  may  be 
recommended. 

The  nails  are  Uable  to  many  disorders,  of  which  it  will  be  enough  to 
-enumerate  the  following : — 

Onychia,  or  onychia  maligna,  is  a  peculiar  form  of  foul  ulceration  around  Onychia, 
the  nails  of  children,  originating  in  a  crush  of  the  end  of  the  finger,  which 
■seems  to  loosen  the  connection  between  the  nail  and  its  matrix.  The  end  of 
the  finger  becomes  unusually  enlarged,  red,  and  congested ;  and  the  nail  is 
thinned,  blackened,  and  separated  from  the  soft  parts  by  a  very  foul  ulcer 
running  like  a  crescent  across  the  finger.  This  ulceration  may  go  on  till  the 
phalanx  is  exposed  and  mortifies,  or  till  the  joint  becomes  involved.  The 
remedy  consists  in  removing  the  nail,  if  loose,  with  a  pair  of  forceps,  dressing 
the  ulcer  with  an  arsenical  lotion  (liq.  potass,  arsenit.  5ij.  aquae  |j.),  or  with 
black  wash,  and  attending  to  the  state  of  the  general  health. 

The  toe-nails,  and  sometimes  those  of  the  fingers,  are  affected  in  con-  Syphilitic 
stitutional  syphiUs.  There  is  ulceration  beneath  the  nail  as  in  onychia  the  nails. 
maligna ;  but  unaccompanied  by  the  pecuhar  foetor  of  that  disease,  and  not 
attended  with  so  much  swelling  of  the  soft  parts.  There  are  the  cracks 
between  the  toes  (rhagades)  which  are  so  often  fomid  in  syphilis,  and  most 
probably  other  marks  or  remains  of  constitutional  syphilis.  It  is  a  late 
symptom,  generally  in  the  tei-tiary  stage,  and  yields  rapidly  to  local  mercu- 
rial treatment  (fumigation  or  black  or  yellow  wash)  and  large  doses  of  iodide 
of  potassium. 

Psoriasis  of  the  nails  occurs  either  as  a  syphihtic  or  spontaneous  affection  ;  paoriasis  of 
in  the  latter  case  it  seems  that  a  parasite  like  that  of  ringworm  is  sometimes  ^^^  °^'^* 
present,^  and  it  seems  sometimes  to  be  caused  by  the  contagion  of  ringworm. 
The  nail  becomes  partly  separated  from  the  soft  parts,  and  its  layers  heaped 
up  on  each  other,  hke  the  scales  of  an  oyster  shell,  much  in  the  same  way 
as  the  scales  of  epidermis  are  heaped  up  in  psoriasis  of  the  skin.  It  is  a 
troublesome  affection,  which  must  be  treated,  if  syphihtic,  by  a  prolonged 
but  mild  mercurial  course ;  if  non -syphihtic  by  arsenic.  Locally  Mr.  T. 
Smith  recommends  rubbing  off  the  superfluous  scales  gently  with  glass  or 
fine  sand-paper,  or  the  application  of  dilute  acetic  acid,  and  dressing  the 
margin  of  the  nail  at  night-time  with  a  mixture  of  white  precipitate  and  tar 
ointment. 

Ingrowing  toe-nail  is  a  very  troublesome  affection,  and  by  preventing  Ingrowing 
active  exertion,  causes  inconvenience  far  out  of  proportion  to  its  apparent       "**  * 
gravity.     It  occurs  fi-om  pressure  of  the  toes  together,  whereby  the  outer 
edge  of  the  nail  of  the  great  toe  becomes  embedded  in  the  skin,  and  this 
pressure  gradually  produces  ulceration,  leading  to  the  fonnation  of  a  crop  of 

»  •  Syst.  of  Surg.'  3rd  ed.  vol.  ii.  p.  962. 

»  Hilton  Fagge,  in  •  Path.  TninM.*  vol.  xxi.  p.  407. 
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irritable  and  painful  granulations  at  the  margin  of  the  ulcerated  part.  The 
imbedded  portion  of  the  nail  is  often  cut  away  by  the  patient  or  by  some  one 
whom  he  consults  ;  but  this  is  only  a  palliative,  and  often  not  even  that,  for 
the  pressure  still  continues  to  act,  and  the  newly  cut  edge  of  the  nail  is  some- 
times even  more  irritating  than  before. 

The  principles  of  treatment  are  twofold.  The  most  important  is  to  re- 
lieve the  toes  from  all  pressure  by  the  use  of  proper  boots,  or  even  of  an 
apparatus  to  disengage  the  toes  and  prevent  them  firom  compressing  each 
other. 

Then  the  ingrown  nail  must  be  disengaged  from  the  flesh.  This  is  effected 
by  raising  the  buried  edge.  A  httle  lint  is  to  be  tucked  in  between  the  nail 
and  the  flesh,  the  centre  of  the  nail  being  if  necessary  scraped  or  notched  in 
order  to  allow  its  side  to  be  raised  more  easily.  The  irritable  granulations 
are  to  be  repressed  by  dusting  them  with  the  oxide  of  zinc,  or  by  the  use  of 
the  nitrate  of  silver  in  stick.  In  many  cases  the  plan  of  shaving  off  all 
the  exuberant  granulations  and  other  parts  down  to  below  the  level  of  the 
ingrowing  nail  is  successful — care  being  taken  not  to  allow  the  granulations 
from  the  incision  to  become  again  exuberant. 
Avulsion  of  Finally,  there  are  many  cases  where  the  removal  of  the  nail,  though,  I 
the  nan.  believe,  it  is  never  actually  necessary,  is  very  expedient.  For  though,  no 
doubt,  by  dexterity  and  patience  the  complaint  can  always  be  cured,  yet  the 
patient  will  be  deprived  of  the  power  of  active  exercise  for  a  long  time,  so 
that  in  severe  or  long-standing  cases  it  appears  on  the  whole  better  to  remove 
the  nail  under  anaesthesia.  The  sharp  point  of  a  strong  pair  of  scissors 
being  driven  beneath  the  middle  of  the  nail  down  to  its  root,  each  half  is 
torn  out  with  a  stout  pair  of  forceps.  In  a  day  or  two  the  patient  can  walk 
about,  the  sore  being  protected  with  a  Uttle  cotton- wool  to  prevent  the  friction 
of  the  shoe,  and  the  granulations  will  have  disappeared  before  the  naO  grows 
agam. 


CHAPTER   XLIV. 

MISOR   AND   OPERATrVE   SURfiERY. 

MINOR   SUBGERY. 
The    subject  of  minor  surgery  will    comprise    bandaging,  the  making    of 
splints,  sutures  and  their  application,  counter -irritation  and  cauteries,  blood- 
letting and  vaccination. 

The  essence  of  success  in  bandaging  is  to  apply  tlie  bandage  so  as  to  liaadtg- 
cover  the  whole  surface  with  it,  and  to  make  equable  pressure  over  the  whole  "''^' 
aufiicient  for  the  purpose  in  hand,  but  never  so  severe  as  to  produce  (edema  of 
the  part  below,  still  less  to  cause  sloughing  of  the  skin.  A  bandage  is  made, 
usually  of  linen  or  calico,  but  for  some  pui'poses  flannel  is  more  convenient, 
and  occasionally  elastic  webbing  may  be  used,  thougli  this  requires  more  care 
in  its  apphcation,  since,  if  it  is  stretched  too  much  whilst  it  is  applied,  its  re- 
coil may  easily  produce  more  pressure  than  ia  safe.  The  bandage  is  generally 
tolled  up  into  a  single  roller  (Fig.  !)93|,  sonietimea  into  a  double-headed  roller 
(Fig.  897),  the  bandage  being  rolled  up  from  both  ends  to  the  middle. 

Bandages  are  spoken  of  as  simple  or  continuous  and  compound.  The 
continuous  bandages  are  best  exemplified  by  those  of  tlie  leg  and  arm  ( Figs. 
893,3941.  These  bandages, 
which  are  carried  continu- 
ously up  the  limb  are 
thence  called  '  spiral.'  In  spiral 
consequence  of  the  increase  ''•n'i'lf 
in  thickness  of  the  limb 
upwards  the  bandage  if 
suuply  rolled  round  would 
be  quite  loose  and  soon  fall 
off.  It  is  necessary,  as 
shown  in  the  figures,  to 
reverse  tlie  bandage,  by 
F»..Mi.  TtisconunonirKt.n.iMi-.  laying    a    linger    on    its 

centre  while  the  bandage  is 
turned  round  on  itself,  till  a  part  of  tlie  limb  ia  reached  which  ia  cylindrical, 
when  the  reverses  are  no  longer  netded.  Each  turn  of  the  bandage  should 
lie  half  over  the  one  below  it,  and  when  the  whole  is  completed  the  bandage 
should  lie  quite  evenly  without  any  pucker,  with  the  reverses  forming  a 
contmnouB  line  up  the  limb.  In  bandaging  the  leg  (Fig.  898|  a  turn  of  the 
bandage  ia  first  taken  from  the  ankle  to  the  foot  and  back  ngain,  hkc  a  figure 
of  S,  to  afford  a  hold  for  the  bandage,  and  then  the  bandage  is  carried  as  br 
over  the  foot  as  necessary.  If  it  is  required  to  include  the  heel  tins  may  be 
done  by  a  turn  carried  from  tlie  ball  of  the  gieat  toe  over  tlie  heel,  and 
secured  by  circular  turns  round  the  foot.  In  bandaging  the  arm  (Fig.  394) 
an  excellent  hold  is  afforded  by  the  thumb.  The  bandage  commences  over 
the  wrist,  turns  round  the  palm  of  the  hand,  through  the  cleft  between  tlie 
thumb  and  index  finger,  makes  as  many  tarns  round  the  hand  as  is  necessary 
to  secure  any  dressing  which  may  be  appUed  there,  and  then  passes  spirally 
np  the  limb,  being  reversed  as  may  be  necessary. 


Fignre-of-S 
baarlage. 
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In  bandaging  the  chest,  it  is  often  netessaiy,  as  mentioned  at  p^  198, 
to  reverse  tlie  bandage,  and  a  brace  or  support  sliould  always  be  applied. 

Wlien  the  &exiires  of  the 
joints,  laiee,  groin,  elbow,  or 
shoulder  are  reached,  it  is 
no  longer  possible,  even  by 
means  of  reverses,  to  apply  the 
bandage  continuously,  bo  as  to 
make  equable  pressure.  Either 
the  figure-of-S  bandage  must 
be  employed,  or  a  special 
bandage  contrived. 

The  figure-of-8  bandage  is 
best  exemphfied  by  the  spica 
bandage,  which  is  used  to 
secure  tlie  dressinga  after  an 
operation  for  hernia,  or  a  poultice  to  a  bubo.  One  or  two  turns  are  first  Ubm 
round  the  thigh  to  afford  a  hold.  Thence  the  bandage  is  carried  to  the  iliw 
crest  on  the  same  side,  and  across  the  back  to  the  opposite  ilium,  retunn 
across  the  groin,  and  is  carried  round  in  this 
figure-of-8  fashion  as  often  as  necessary, 
being  finished  off  and  fiied  by  a  circular 
turn  or  two  round  the  abdomen.  It  is 
a  useful  precaution  to  ta<!k  tlie  bandage 
together  at  the  cros[;ing8.  The  knee  or 
shoulder  may  also  be  included  in  numer- 
ous turns  of  a,  figure-of-8  bandage  gradually 
converging  as  they  cross,  or  a  very  con- 
venient bandage  may  be  made  as  in  the 
Four-tailni  figure  (Fig.  396)  by  tearing  an  oblong  piece 
an  nge,  qJ  eahco  or  linen  down  the  middle  at  eitlier 
end  til!  a  square  undivided  piece  is  left 
in  the  middle.  To  avoid  further  tear- 
ing, a  stitch  is  put  at  the  end  of  each 
tear  and  knotted.  Then  the  square  part  is  apphed  over  the  projectiug 
part  of  the  joint,  and  tlie  tails  are  crossed  over  each  other  and  tied, 
the  lower  ends  at  tlie  upper,  the  upper  ends  at  the  lower  side  of  tlie  joint. 

The  figure-of-8  band- 
age is  also  very  com- 
monly used  in  fracture 
of  the  clavicle,  the  cross- 
ing being  made  between 
the  scapulte. 
Double-  The    double-headed 

^*'5^^  roller  bandage  is  used 
:;«pelliDe  when  it  is  necessary  to 
>iindflgi>.      secure  the  turns  of  one 

of  the  heads  of  the  roller  by  crossing  the  other  over  it,  as  in  the  '  capelliw ' 
or  scalp  bandage  represented  in  Fig.  397.  The  centre  of  the  bandage  betww 
the  two  rollers  is  laid  on  the  occiput,  and  wJien  the  rollers  meet  on  the  fbw- 
head,  they  are  crossed  one  under  the  other,  and  the  first  is  turned  vertiMUf 
over  the  scalp,  while  the  second  pursues  its  horizontal  direction.  SUstiK 
again  over  the  occiput,  the  two  bandages  are  changed  into  opposite  huJs 
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and  the  first  is  brought  back  again  across  the  vertex  to  the  forehead,  half- 
covering  its  former  turn,  and  so  on.  When  it  has  become  nearly  horizontal 
the  second  roller  is  taken  vertically  across,  and  is  managed  in  the  same  way, 
and  thus  the  whole  head  is  covered 
with  an  evenly -pressing  cap  of 
bandage.  This  is  a  very  efficient 
bandage  when  pressure  is  required 
over  a  number  of  different  parts 
of  the  scalp.  When  only  a  single 
point  requires  compression,  as  in 
bleeding  from  one  artery,  the  central 
part  of  the  bandage  is  laid  on  the 
compress  which  secures  that  vessel ; 
then  tlie  ends  are  passed  horizontally 
around  the  head,  or  vertically  round 
tlie  head  and  chin  as  may  be  most 
convenient ;  then  crossed  over  each 
other  and  turned  at  right  angles  to 
their  former  direction,  and  so  on 
until  sufficient  pressure  is  made,  when  they  may  be  firmly  tied  together  over 
the  compress  and  secured  to  it  by  stitches.  Stitches  may  also  be  placed  at 
the  crossings  of  the  bandages  to  make  all  secure. 

The  T'handage  is  used  for  the  perinnum,  in  order  to  secure  catheters,  to  i 
support  a  pad  put  on  the  anus  in  prolapse  of  the  bowel,  poultices  in  the  peri- 
neom,  and  other  dressings  in  this  region.  The  figure  represents  one  made 
expressly.  A  belt  passes  around  the  abdomen,  above  the  iliac  spine.  To 
tliis  is  attached,  in  the  midiUe  line  behind,  a  vertical  piece  which  is  divided 
into  two  at  the  sacrum,  and  the  two  ends  are  brought  up  on  either  side  in 
front  and  secured  tlirough  a  loop  on  the  horizontal  belt.  In  practice  this 
apparatus  is  usually  made  impromptu,  out 
of  two  pieces  of  bandage  or  thick  tapes. 
Care  must  be  taken  to  place  a  stitch  where 
the  vertical  tape  is  split  behind  to  prevent 
its  tearing,  since  tliat  would  loosen  the 
whole  bandage.  In  tying  in  a  catheter,  it  5 
is  usual  to  secure  the  end  of  the  instrument  ' 
by  tying  a  double  ligature  on  it  nith  a  clove- 
hitch,  so  that  there  are  two  ends  in  front 
and  two  behind.  The  anterior  ends  are  tied 
to  the  horizontal  piece  or  to  the  ascending 
pieces  not  far  from  it,  and  the  posterior 
ends  to  the  ascending  piec«B  near  the  ischial 
tuberosities,  both  being  left  just  slack  enough  to  allow  the  catheter  a  little 
motion  as  the  patient  changes  his  position,  but  not  so  much  as  to  allow  the 
end  to  pass  out  of  the  bladder.  In  applying  the  "T'^^i^dB,^'^  to  a  female 
the  vertical  piece  may  be  made  single  if  it  is  required  to  make  prensure  on 
the  vulva,  being  unpinned  wlien  the  patient  wants  to  make  water. 

The  suspensory  bandage  supports  the  testicles.  It  is  Ix^st  procured  ^ 
ready-made  from  the  instnmient-inaker.  When  one  is  not  at  hand  a  bandage 
is  passed  horizontally  round  the  abdomen,  the  testicles  are  included  in  the 
centre  of  a  handkerchief  the  anterior  ends  of  which  are  passed  beneath  the 
bandage,  brought  down  and  tied  to  each  other  in  front,  while  the  posterior 
ends  are  also  crossed  under  the  bandage  and  tied  below  the  penis ;  or  the 
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The  ma  113' 

tailed 

bandage. 


handkerchief  is  folded  into  a  triangle,  the  apex  backwards,  its  base  is  pinned 
or  stitched  to  the  band  up  in  front,  and  its  point  brought  forwards  and  pinned 
to  the  bandage.  In  this  way  the  scrotum  can  be  raised  to  the  level  of  the 
front  of  the  thighs. 

The  many-tailed  bandage,  or  24-tailed  bandage  as  it  used  to  be  called,  is 
now  rarely  employed.  It  is  made  on  a  foundation  of  a  single  strip  of  band- 
age or  cloth,  which  is  laid  along  the  limb  to  which  it  is  to  be  applied  on  its 
posterior  aspect.  To  this  foundation  a  number  of  strips  of  bandage  have 
been  sewn  at  right  angles  from  above  downwards,  each  overlapping  the 
former  by  about  half  its  width,  the  strips  being  about  half  as  long  as  tlie 
circumference  of  the  limb.  The  lowest  (most  superficial)  is  first  drawn  tight, 
then  covered  by  the  next  one,  and  so  on.  The  limb  is  thus  bandaged  evenly, 
as  if  by  the  spiral  roller.  The  whole  apparatus  can  be  withdrawn  by  loosen- 
ing the  transverse  strips  from  above  downwards,  and  drawing  the  whole  away, 
behind  the  limb.  A  fresh  one  can  then  be  slipped  under  the  hmb,  and  the 
bandage  renewed,  without  disturbing  the  patient  at  all.  The  fonndatiou 
piece  is  sometimes  omitted,  but  then  the  bandage  is  not  so  secure,  nor  can 
such  firm  pressure  be  made  with  it. 
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Closely  connected  with  the  subject  of  bandages  is  that  of  splints,  or  im- 
movable apparatus.  The  permanent  wooden  splints  used  in  fractures  are  gene- 
rally bought  ready-made  from  the  instrument-makers,  though  the  surgeon 
should  always  be  prepared  to  fashion  them  for  himself  on  an  emergency.  A 
useful  form  for  country  practice  is  what  is  called  '  Gooch*s  splint,*  composed 
of  thin  strips  of  light  wood,  bound  together  with  a  webbing.  This  is  solid 
enough  to  give  support  in  most  fractures,  easily  moulds  itself  to  the  con- 
vexities of  the  limb,  and  can  be  readily  cut  by  the  surgeon  with  a  stout  sharp 
knife  to  such  lengths  and  shapes  as  the  case  before  him  requires. 

The  ordinary  forms  of  immovable  apparatus  are  made  of  bandages,  or 
cloths  applied  to  the  limb  and  either  sti£fened  with  some  composition,  or 
lined  with  leather,  pasteboard,  guttapercha,  or  some  such  malleable  material. 
The  simplest  of  all  these  is  the  starch  bandage,  which  is  usually  applied  over 
the  pasteboard  splint,  or  may  be  used  by  itself,  a  layer  of  wadding  or  soft 
cloth  being  between  it  and  the  limb.     It  consists  merely  of  a  common  roller 
which  is  soaked  in  thick  starch  after  it  has  been  applied,  the  limb  being  kept 
perfectly  at  rest  till  the  starch  is  dry.     Gum-and-chalk  is  stouter  than  this, 
but  cracks  more  readily.     It  is  made  of  mucilage,  thickened  by  chalk,  rubbed 
up  with  it  to  the  consistence  of  thick  cream.     In  applying  these  substances 
they  should  be  freely  smeared  into  the  bandage  by  the  hand  or  a  coarse  brash 
in  the  direction  of  the  turns  of  the  roller,  and  they  may  be  made  thicker  by 
applying  another  bandage  over  the  first.     Many  other  substances  have  been 
introduced  for  making  splints,  such  as  paraffin,  silicate  of  potash,  and  glue. 
The  paraffin  seems  to  be  in  every  way  inferior  to  starch  or  gum ;  the  silicate 
of  potash  is  light  and  firm  but  not  very  strong.   As  a  covering  for  a  plaster  of 
Paris  bandage  it  is  often  very  useful.     Glue  makes  a  very  good  splint  if  tlie 
best  French  glue  can  be  got ;  but  lately  this  has  seemed  difficult.   About  one- 
fourth  of  its  bulk  of  methylated  spirit  is  added  to  the  melted  glue,  and  when 
the  splint  is  hardened  it  is  cut  down  the  middle,  and  a  series  of  eyelets  let 
into  holes  which  are  punched  in  it,  and  it  is  then  laced.     The  splint  is  not 
so  solid  as  that  of  plaster  of  Paris,  or  pasteboard,  but  it  possesses  the  recom- 
mendation that  it  can  be  taken  off  and  put  on  as  easily  as  a  laced  boot. 
The  pasteboard  splint  is  an  excellent  one ;  in  &ct,  after  trying  all  the 
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modem  sabstitutes  for  it,  I  see  little  advantage  in  any  of  them,  for  ordinary  Pasteboard 
•cases  of  fracture,  over  this  old  one.  Pieces  of  pasteboard  are  cut  to  a  pattern  ^^  ° 
which  shall  embrace  the  limb,  the  pattern  being  generally  cut  out  of  an  old 
newspaper.  They  are  then  soaked  in  warm  water  for  a  sufficient  time.  When 
-quite  flexible  they  are  rapidly  moulded  to  the  limb,  their  edges  are  trimmed 
off  with  the  fingers,  and  they  are  bandaged  on.  After  the  pasteboard  is  quite 
dry  the  outer  bandage  is  starched. 

A  leather  splint  is  still  more  secure  than  one  of  pasteboard,  since  it  cannot  Leather 
•crack;  but  it  is  more  costly,  and  a  httle  more  troublesome  to  make.     A  ^^fa 
pattern  is  taken  as'  before,  the  leather  soaked  in  warm  water  till  quite  soft,  "pi^"^ 
moulded,  trimmed  with  stout  scissors,  and  finished  as  the  pasteboard  splint. 
Guttapercha  is  more  easily  moulded,  is  much  cheaper,  and  requires  only 
dipping  in  nearly  boiling  water  for  a  very  short  time  to  soften,  but  it  has  the 
great  disadvantage  of  being  impermeable  to  the  perspiration. 

The  great  advantage  over  all  these  of  the  plaster  of  Paris  splint  for  certain  Planter  of 
emergencies  is  the  rapidity  with  which  it  hardens ;  against  which  must  be  ^pu^^ 
set  the  disadvantage  that  it  is  more  difficult  of  removal,  and  caimot  be  re- 
applied or  modified  as  the  others  can,  if  swelling  occurs,  or  if  for  any  cause 
it  becomes  desirable  to  examine  the  limb.  The  ordinary  splint,  therefore, 
appears  better  for  most  cases.  On  the  other  hand,  it  is  easy  to  cut  a  hole  in 
the  plaster  splint  to  expose  the  wound  of  a  compound  fracture  or  operation, 
and  for  such  cases  it  is  now  in  extensive  use.  It  is  thus  made.  One  or  two 
rollers  of  open  material  are  charged  with  dry  plaster  of  Paris  by  rubbing  in 
as  much  as  the  bandage  will  hold.^  The  surgeon  has  a  bag  of  plaster  and 
a  basin  of  water  ready.  The  usual  layer  of  wadding  or  cotton-wool  being 
applied,  the  bandage  is  placed  in  the  water  for  a  very  short  time,  and  is  then 
applied,  water  being  washed  over  each  turn  as  it  goes  on,  and  fresh  plaster 
being  rubbed  over  it,  as  much  as  required.  Two  layers  of  bandage  well 
plastered  will  make  a  good  splint,  the  exterior  of  which  can  be  smoothed  and 
varnished  with  paraffin  or  covered  with  a  layer  of  silicate.  In  order  to  expose 
a  wound  its  position  should  be  marked  with  a  thick  wad  of  cotton-wool,  and 
then  the  plaster  can  be  dissolved  with  acid  in  that  part  and  picked  away  till 
the  wad  is  entirely  exposed.  If  the  plaster  is  good  the  bandage  will  have 
set  in  a  quarter  of  an  hour,  and  the  patient  can  then  be  removed  -a  great 
desideratum  in  military  practice.  Mr.  Bryant  speaks  highly  of  tlie  Bavarian 
splint,  which  is  certainly  easily  applied,  l>ut  is  rough  and  fits  far  less  well 
than  the  plaster  splint  made  with  the  bandage  as  aforesaid.  Two  pieces  of 
oblong  flannel  are  sewn  together  down  the  middle.  The  upper  (or  inner)  one 
is  swathed  round  the  limb,  well  charged  with  plaster  of  Paris  paste  and 
crossed  by  the  outer  one,  which  is  pressed  into  the  plaster  and  secured  with 
one  or  two  straps,  or  bandages.  The  splint  is  easily  removed  by  tearing  the 
edges  of  the  flannel  asunder,  the  stitching  of  the  two  pieces  behind  acting  as 
a  hinge. 

The  most  convenient  of  all  these  apparatus  is  that  made  of  Hides's  patent 
felt.  The  splint  is  made  of  felt  lined  with  soft  leather,  and  is  hardened  by  a 
preparation  sold  with  the  f^lt  and  put  on  with  a  brush,  but  it  is  too  costly  for 
general  use.  The  poro-plastic  felt  now  in  extensive  use  is  made  in  the  same 
way. 

All  these  immovable  apparatus  should  have  a  layer  of  cotton- wool  between, 
the  splint  and  the  limb.    They  are  removed  with  '  Seutin^s  scissors,'  or  with. 

I  In  some  parts  of  the  body  it  may  be  better  to  make  the  splint  of  pieces  of  muslin  or  any 
open  tissue  similarly  charged  with  plaster  and  cut  to  the  shape  of  the  part. 
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a  thick,  strong  pair  of  oommon  scisaors.  Some  plaoe  a  piece  of  tape  ander 
Uie  splint  before  it  Is  made,  wliich  serves  to  pnll  it  up  and  afford  a  space  for 
the  scisBors.  Those  which  are  at  all  elastic  may  be  altered  in  size  by  being- 
cut  up  the  middle  and  laced  on  again,  or  their  halves  joined  together  with  a 
fresh  piece  of  gammed  bandage. 

Sutures  are  made  of  sillc,  silver,  catgut,  hair,  and  occasionally  of  other 
substances.  Silver  or  wire  sutures  have  the  great  advantage  of  causing  the 
least  possible  irritation,  since  they  do  not  imbibe  moisture  or  putre^ ;  but 
they  are  not  supple  enough  for  the  more  complicated  forms  of  suture.  It  is 
sometimes  said  that  silver  sutures  do  not  cut.  But  that  is  true  only  when 
they  have  no  tension  upon  them.  If  tied  too  tight  at  first,  or  if  the  parts 
swell  afterwards,  all  sutures  will  and  must  cut  the  tissues,  and  silver,  T  think, 
cut  taster  than  otben,  as  being  more  rigid.  Catgut  sutures  are  very  little 
irritating,  and  they  require  no  removal,  since  they  melt  away  with  the  heat 
of  the  parts,  leaving  the  knot  to  drop  off  in  the  conrse  of  about  a  week.    For 


the  same  reason  they  are  inappropriate  for  sutures  which  most  be  long  re- 
tained. Horsehair  is  very  phant,  makes  very  little  mark,  does  not  absorb 
moisture,  and  may  be  retained  any  length  of  time,  but  it  is  difficult  to  tie, 
brittle,  and  too  delicate  to  bear  any  strain.  On  the  whole  silk  remains  the 
most  universally  useful  suture. 

The  forms  of  suture  are  as  follows : — 

1.  The  interrupted,  in  which  each  stitch  is  knotted  as  it  is  made.  If 
silver  is  used  the  stitches  are  fixed  by  crossing  each  end  perpendicularly 
across  the  other,  and  twisting  them  two  or  three  times.  The  knot  should  he 
on  one  side  of  the  line  of  wound. 

2.  ThecontiniwKsorglover'seuture  (Fig.  899)  is  the  suture  generally  used 
in  the  post-mortem  room.  In  applying  this  to  the  intestine  (which  is  the  part 
generally  sewn  up  with  this  suture  in  the  living  body)  the  first  knot  is  passed 
inside  the  bowel,  and  the  suture  is  finished  off  with  a  knot  as  small  and  lying 
ae  close  to  the  coat  of  the  bowel  as  possible, 

8.  The  ttcUted  suture  (Fig.  400)  is  made  with  a  pin,  around  which  the 
suture  is  wound  in  the  form  of  a  figoro  of  8,    Xt  is  chiefly  naed  in  hareUp  and 
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in  wounds  made  in  removing  cancer  of  the  lip.  When  several  pins  are  used 
the  suture  can  be  finished  off  separately  on  each  pin  (as  shown  in  the  figure) 
or»  as  is  more  common,  one  long  piece  of  silk  is  used,  which  is  carried  on 
from  one  pin  to  the  next.  The  former  plan  has  the  recommendation  that 
each  pin  can  be  separately  withdrawn,  but  it  takes  longer  to  make  the 
suture. 

4.  The  quilled  suture  is  used  almost  exclusively  in  the  operation  for  rup- 
ture of  the  perineum,  and  will  be  found  described  on  p.  875  with  that  ope- 
ration.   It  may  also  be  required  in  some  very  deep  wounds,  in  order  to  prevent 

the  bagging  of  matter  into  their  cavity, 
by  keeping  the  deep  parts  together. 

For  tying  a  string  or  towel  securely  Clove, 
on  to  anything  which  it  is  intended  to 
fix  so  firmly  that  it  shall  resist  trac- 
tion (as  the  jack-towel  or  strap  with 
which  extension  is  made  in  dislocation, 
or  the  string  by  which  a  catheter  is 
tied  in  the  bladder)  the  clove-hitch  is 
useful.  Here  the  string  is  made  into 
FIG.  401.  cioTo-uitciu  two  loops,  and  the  ends  of  the  second 

loop  are  passed  through  the  first  in  the 
manner  represented  in  the  figure.  If  the  hitch  is  properly  made  traction  on 
the  ends  only  fixes  the  loops  more  firmly. 

Blisters  are  the  commonest  form  of  counter-irritation,  and  are  most  Coanter- 
commonly  made  of  the  Spanish  fly,  either  in  the  form  of  the  common  blister,  J^^^. 
the  blistering-fluid,  or  the  blistering-paper.    For  mere  stimulation  (rube-  teriea. 
fBkcients)  mustard  is  almost  universally  employed.    The  method  of  employing 
these  substances  belongs  more  to  treatises  on  Medicine.  When  instantaneous 
vesication  is  required  it  can  be  obtained  by  applying  lint  steeped  in  chloroform 
to  the  skin,  covered  with  a  watch-glass,  or  by  liquor  ammonia,  or  by  the 
transient  application  of  a  hot  iron ;  but  the  latter  is  not  a  very  safe  form  of 
vesicant,  for  if  left  on  too  long  it  might  produce  sloughing.'     There  are  few 
cases  in  which  there  is  any  real  necessity  for  more  rapid  blistering  than 
cantharides  will  produce,  and  in  these  chloroform  can  be  employed.    When 
the  blister  has  fully  risen,  the  serum  is  to  be  let  out  by  pricking  it  and  a 
little  cooling  ointment  applied,  unless  it  is  desired  to  keep  up  the  discharge, 
when  the  cuticle  must  be  cut  all  round,  left  to  cover  the  raw  surface,  and 
covered  with  ung.  sabinsB,  or  ceratum  cantharidis,  or  blue  ointment. 

More  potent  counter-irritation  is  produced  by  the  croton  oil  liniment  or  the 
tartar  emetic  ointment,  which  bring  out  a  crop  of  pustules  over  the  whole 
part  to  which  they  are  applied. 

Issues  are  now  much  more  rarely  employed  than  was  the  case  formerly,  Imak 
but  their  beneficial  influence  in  some  of  the  severer  cases  of  joint-disease 
seems  to  me  indubitable.  They  are  now,  I  believe,  always  made  with  caustic 
potash,  either  pure  or  in  the  form  of  the  Vienna  paste,  a  mixture  of  5  parts 
of  caustic  potash  with  6  parts  of  quicklime.  A  piece  of  plaister  with  a  hole 
corresponding  to  the  size  of  the  proposed  issue  is  applied,  the  hole  filled  with 
the  caustic,  and  covered  with  cotton-wool  or  lint  and  strapping.    When  the 

*  A  '  thermal  hammer '  was  in  use  some  time  ago  bearing  the  name  of  Dr.  Corrigan.  It 
vas  preeeribed  to  be  immersed  in  water  kt  120°  F.  and  held  in  contact  with  the  skin  for  two 
or  three  seconds  as  a  rube&cient  and  for  6-10  seconds  as  a  vesicant. 
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Moza. 


Setons. 


Actual 
cauteries. 


Galvanic 
cautery. 


Benzoline 
cautery. 


Bkin  is  thoroughly  destroyed  a  poultice  hastens  its  separatioh,  and  the  ulcer 
is  kept  from  healing  by  occasionally  touching  its  edges  with  caustic  potash. 
This  is  less  painful  and  inconvenient  than  the  old  plan  of  bandaging  peas  on 
the  sore.  The  slough  resulting  will  be  about  twice  the  size  of  the  hole  in  the 
plaister. 

Mr.  T.  Smith  speaks  of  establishing  issues  by  means  of  the  moxa,  but  I 
have  never  seen  this  done,  and,  indeed,  I  have  scarcely  seeii  the  znoxa  used 
for  many  years.  It  is  a  very  painful  application,  which  used  to  be  employed 
either  as  a  counter-irritant  or  a  cautery.  A  piece  of  lighted  German  tinder 
was  placed  on  a  frame,  and  the  flame  directed  to  the  skin  by  means  of  a  blow- 
pipe. The  utility  of  the  method  is  hardly  so  indubitable  as  to  justify  such  a 
barbarous  proceeding.  I  remember,  however,  once  seeing  it  work  as  instant- 
aneous a  cure  in  a  case  of  hysterical  paraplegia  as  *  Duke  Humphry's 
miracle '  in  Shakespeare's  play. 

Setons  also,  as  counter-irritants,  are  becoming  rapidly  things  of  the  past. 
They  are  made  by  pinching  up  a  large  fold  of  skin  and  passing  a  skein  of 
silk  threads  underneath  it  through  the  cellular  tissue  above  the  deep  fascia. 
For  this  purpose  a  needle  of  peculiar  construction,  with  a  very  large  eye,  is 
convenient.  If  this  is  not  at  hand  a  straight  knife  must  be  passed  in  the 
track  of  the  seton,  and  the  silk  conveyed  along  it  by  means  of  an  eyed  probe 
before  the  knife  is  withdrawn.  The  skein  of  silk  is  loosely  knotted,  and 
should  be  moved  a  little  each  day  backwards  and  forwards  as  soon  as  sup- 
puration has  commenced.  When  used  to  empty  abscesses  or  cysts  one  or 
two  threads  run  through  with  a  common  needle  will  suffice. 

Cauteries  are  divided  into  actual  and  potential.  The  actual  cautery  is 
sometimes  used  as  a  counter-irritant,  in  which  respect  it  is  of  the  most  signal 
service  in  painful  affections  of  the  joints,  a  white-hot  iron,  shaped  like  a 
hatchet,  being  drawn  rapidly  in  cross  lines  over  the  skin  of  the  part,  so  as 
just  to  scorch  the  epidermis  and  possibly  produce  very  superficial  sloughs. 
When  used  as  a  haemostatic  the  cautery  should  be  broader  and  should  be  kept 
longer  in  contact  with  the  tissues,  but  not  so  long  as  to  stick  to  them  and 
pull  them  off.  Some  surgeons  prefer  to  use  the  iron  at  a  dull  red  heat  for 
this  purpose.  In  destroying  morbid  growths,  for  which  purpose,  however,  it 
is  generally  inferior  to  the  potential  cauteries,  it  should  be  applied  very  lightly 
at  first,  and  then  others  should  be  applied  more  deeply  till  the  parts  are  a? 
thoroughly  charred  as  possible. 

The  galvanic  cautery  has  the  great  advantage  that  its  heat  is  renewed  w 
fast  as  it  is  lost,  but,  of  course,  it  can  only  be  applied  over  a  very  small  sar- 
face.  Its  chief  use  is  in  cutting  through  vascular  parts,  such  as  the  tongue  or 
the  base  of  a  pile,  and  it  is  used  also  for  destroying  the  walls  of  sinuses  and 
producing  a  healing  surface.  Many  ingenious  apparatus  have  been  con- 
structed for  applying  this  form  of  cautery  in  various  operations,  based  on 
the  cautery  of  Middeldorpfif,  but  it  would  be  out  of  place  to  describe  them 
here. 

A  most  manageable  and  ingenious  cautery  has  been  recently  introduced, 
called  the  Benzoline  or  Paquelin's  cautery.  It  consists  of  a  Richardson's 
spray-producer  communicating  with  a  hollow  stalk  which  terminates  in  a 
double  plate  of  platinum,  so  that  the  vapour  of  the  benzoline  passes  between 
the  laminte  of  platinum,  which  are  bent  into  the  shape  required  for  the 
cautery.  The  platinum  is  placed  in  a  spirit  lamp,  and  then  as  the  vapoor 
passes  between  the  heated  surfaces  it  ignites,  and  by  increasing  the  stream 
of  vapour  the  metal  .can  be  raised  to  a  white  heat  in  a  very  short  tim^*  or 
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by  diminislimg  the  stream  the  heat  can  be  reduced  as  required.    The  burnt 
vapour  escapes  from  holes  in  the  lower  part  of  the  stem. 

The  potential  cauteries  are  substances  which  enter  into  rapid  chemical  Potentiid 
combination  with  the  tissues  of  the  skin  or  other  parts,  chiefly  by  withdraw-.  <»^*«"«^ 
ing  its  fluid  element  from  it,  and  so  disintegrating  the  part  to  which  they  are 
applied.  The  chief  substances  in  use  are  as  follows :  Sulphate  of  copper, 
which  is  used  chiefly  in  the  form  of  blue  lint — i.e.  lint  steeped  in  a  satu- 
rated solution  of  the  salt.  This  is  a  useful  hsBmostatic,  and  produces  a 
superficial  slough  of  the  exposed  parts  to  which  it  is  applied.  Sulphate  of 
zinc  in  the  form  of  powder,  or  made  into  a  paste  with  glycerine,  is  a  useful 
caustic  in  warts,  condylomata,  and  growths  about  the  female  urethra,  accord- 
ing to  Sir  J.  Simpson.  I  have  seen  these  growths  treated  more  frequently  with 
the  fluid  caustics,  of  which  acid  nitrate  of  mercury  and  nitric  acid  are  the  most 
manageable  and  the  liandiest.  Sulphuric  acid  also  made  into  a  sort  of  paste 
with  sawdust  or  asbestos  is  a  very  efficacious  and  a  very  painless  caustic. 
Arsenical  paste,  the  formula  for  wliich  is  given  on  p.  911,  is  recommended  by 
many  writers  on  skin-diseases  as  more  efficacious  for  stopping  the  spread  of 
destructive  ulceration  than  any  other,  but  there  is  no  question  that  its  use 
is  by  no  means  free  from  danger,  and  that  fatal  results  have  occasionally 
followed.* 

The  most  universally  serviceable  of  the  potential  cauteries  are  the  chloride 
of  zinc  and  the  potassa  fusa.  The  former  is  disguised  in  various  ways 
by  quacks  and  sold  as  a  nostrum.  It  may  be  used  pure — rubbed  on  to  the 
parts  in  stick,  or  mixed  with  flour  or  plaster  of  Paris  into  a  paste,  or  made 
into  sticks  or  pencils  with  flour,  which  are  stuck  Uke  arrowheads  into  the 
substance  of  the  growth  to  be  destroyed.  This  is  the  plan  of  '  Cauterisation  *  Caateri- 
en  fl^ches  '  of  M.  Maisonneuve,  and  it  is  an  admirable  method  of  removing  fl^hes.^ 
morbid  masses  below  the  skin — e.g.  enlarged  glands.  The  patient  being 
narcotised  if  it  is  thought  necessary,  a  knife  is  passed  deeply  into  the  growth 
and  the  arrow  of  caustic  inserted.  This  is  done  in  several  places,  the 
caustic  arrows  cut  close  to  the  skin  and  left  in.  A  dose  or  a  subcutaneous 
injection  of  morphia  will  dull  to  a  certain  extent  the  severe  pain  which 
follows  for  some  hours.  Then  the  skin  turns  a  dead  white.  A  poultice  is 
applied,  and  in  a  few  days  a  mass  shells  out  something  like  a  billiard  ball, 
exposing  a  surface  which  if  healthy  will  cicatrise,  and  if  not  may  be  treated 
with  renewed  apphcations  of  the  caustic.  Another  way  of  applying  the 
chloride  is  by  producing  a  superficial  slough,  and  then  scoring  it,  and 
stuffing  the  incision  with  the  caustic.  Potassa  fasa  is  applied  pure,  or  as 
Vienna  paste,  and  is  also  a  most  excellent  caustic. 

The  pain  of  the  cautery  is  somewhat  dulled  by  the  application  immediately 
afterwards  of  some  substance  which  will  decompose  it,  as  chalk  for  the  mineral 
acids,  and  vinegar  for  caustic  potash  ;  and  their  action  is  limited  to  the  part 
which  is  to  be  destroyed,  by  smearing  those  in  the  neighbourhood  with  oil  or 
covering  them  with  a  ring  plaster. 

Blood-letting  is  either  general — vensesection  and  arteriotomy — or  local —  Blood- 
leeching  and  cupping.  *  ^** 
Arteriotomy  is  now,  I  think,  given  up ;  at  least,  I  never  saw  it  practised  Arterio* 


tomjr. 
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In  the  practice  of  M.  Roux  the  application  during  a  single  night  of  a  paste  containing 
4  per  cent,  of  anenic  to  a  Morface  of  little  more  than  an  inch  in  diameter  prored  fatal.' — 'Syst. 
of  8urg.*  3rd  ed.  vol.  ii.  p.  651. 
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but  once.  If  anyone  should  choose  to  open  the  anterior  branch  of  the  tem- 
poral artery  no  special  directions  would  be  necessary.  The  vessel  lies  cloee 
under  the  skin,  and  all  that  is  required  is  to  touch  it  with  the  point  of  m 
.  lancet.  When  the  required  quantity  of  blood  is  obtained,  the  puncture  may 
be  closed  with  compress  and  bandage,  or  the  artery  cut  across. 
VeiuBsec-  But  the  only  method  of  general  blood-letting  now  in  use  is  vensesection  at 

the  bend  of  the  elbow.  A  bandage  is  tied  round  the  arm  tight  enough  to  make 
the  veins  of  the  forearm  start  out.  Then  the  more  prominent  of  the  two  veins 
at  the  bend  of  the  elbow  is  selected.  This  is  usually  the  median  basilic,  which 
has  the  further  great  recommendation  that  it  is  firmly  supported  by  the  bici- 
pital fascia,  and  will  not  retract  from  the  lancet.  The  surgeon  should  assure 
himself  previously  that  there  is  no  abnormal  artery  coursing  below  the  skin, 
and  that  he  is  away  from  the  position  of  the  brachial.  He  then  steadies  the 
vein  with  his  left  thumb  while  he  dips  the  lancet  into  it,  and  lets  the  lancet 
cut  itself  out  by  describing  a  circle  with  it,  thus  making  a  free  incision  which 
lies  rather  obliquely  to  the  axis  of  the  vein.  The  patient  can  increase  the  flow 
of  blood  by  grasping  a  stick  or  a  piece  of  bandage  and  working  his  fingers  upon 
it.  When  as  much  blood  as  is  desired  has  been  obtained,  the  wound  in  the 
vein  is  closed  with  the  thumb,  the  arm-bandage  unloosed,  a  compress  of  lint 
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applied,  and  bound  on  the  wound  by  the  arm-bandage  arranged  in  a  figore  of 
8.  A  wound  of  the  brachial  artery  has  often  been  caused  by  want  of  skill  in 
this  little  operation,  and  very  often  has  been  successfully  treated  by  firm  com- 
pression. If  the  arterial  wound  does  not  heal  and  a  varicose  aneurima 
forms,  it  must  be  treated  on  the  principles  explained  on  p.  582. 
Cupping.  Leeching  need  not  be  here  spoken  of,  and  cupping  also  is  now  seldom 

prescribed ;  still  it  is  a  very  useful  measure  in  many  cases,  and  I  cannot 
think  that  its  present  neglect  will  be  permanent.  At  any  rate,  a  surgeon 
ought  to  know  how  to  cup  if  required.  The  operation  is  done  with  a  scan* 
ficator,  which  is  a  box  containing  a  spring  to  which  are  attached  a  number 
of  lancet-blades  in  two  parallel  rows,  so  set  that  when  the  spring  is  drawn 
up  and  the  bottom  of  the  box  laid  on  the  skin,  by  touching  the  spring  the 
blades  are  released,  and  as  they  pass  through  the  slits  made  for  them  in  the 
bottom  of  the  box  they  project  out  of  the  sUts  and  so  cut  the  skin,  making 
a  number  of  scarifications  or  small  incisions  through  it  just  into  the  cellular 
tissue.*  Then  the  surgeon  takes  one  of  the  cups  and  puts  the  'torch  * — a 
wick  steeped  in  spirit — into  the  cup  so  as  to  exhaust  it,  and  claps  it  rapidly 
over  the  scarifications.  The  cups  are  graduated  in  order  to  mark  the  quantity 
of  blood  drawn,  and  the  given  quantity  is  obtained  by  renewing  the  cups, 
which,  however,  should  never  be  put  on  in  exactly  the  same  line.  The  depth 
of  the  incisions  can  be  regulated  in  setting  the  spring  according  to  the  thick* 
nesB  of  the  skin  about  to  be  operated  on.     Dexterity  in  cupping  can  only  be 

*  The  incisions  ought  not  to  be  too  deep, otherwise  the  subcutaneous  fat  raay  be  a4m  iiij 
out  and  so  plug  the  cuts  as  to  prevent  bleeding. 
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^MMjuired  by  constant  practice  and  attention  to  a  number  of  small  details 
which  it  seems  hardly  worth  while  to  describe  here,  but  which  are  soon 
learnt  by  experience. 

Vaccination  consists  in  the  insertion  below  the  cuticle  of  the  matter  from  Vaccina- 
the  cowpox,  so  as  to  produce  that  disease  in  the  person  vaccinated,  the  vaccine  ^^' 
lymph  being  absorbed  by  the  vessels  of  the  cutis  vera.  The  first  object  of  the 
vaccinator  is  to  bring  the  lymph  into  proper  contact  with  the  vessels  of  the 
skin  without  drawing  any  blood,  or  as  little  as  possible.  To  this  end  the  skin 
is  stretched  tight,  the  cuticle  is  gently  raised  by  inserting  the  lancet-point 
.obliquely  through  it,  and  the  lymph  is  then  introduced.  Numerous  con- 
trivances have  been  devised  for  vaccination.  The  lancet  may  have  a  groove 
in  it  which  is  filled  with  lymph  before  its  introduction,  or  after  the  puncture  ' 
is  made  may  be  charged  by  dipping  it  into  the  lymph,  then  again  inserted 
into  the  puncture,  and  the  lymph  squeezed  ofif  by  pressing  the  edges  of  the 
puncture  together,  or  an  ivory  or  quill  point  may  be  used  instead  of  the  lancet 
for  this  latter  purpose.  Instead  of  the  lancet  puncture,  scratches  may  be 
jnade  through  the  cuticle,  into  which  the  lymph  is  rubbed,  or  the  cuticle  may 
be  raised  by  a  minute  blister,  and  when  this  is  pricked  it  may  be  filled  with 
lymph,  as  Mr.  EUis  recommends  ;  or  the  cuticle  may  be  entirely  scratched 
off  the  part  to  which  the  vaccine  is  to  be  applied.  The  lymph  also  is  pro- 
-cured  from  the  vaccinifer  in  many  different  ways.  The  one  now  most  in  use 
.is  to  charge  capillary  glass  tubes  with  it,  seal  them  up,  and  preserve  them 
for  use,  when  the  ends  are  broken  off  and  the  lymph  blown  out  of  them  on 
to  the  lancet.  It  is  more  satisfEictory,  however,  to  take  the  lymph  fresh  from 
the  arm  of  an  infant  who  has  been  successfully  vaccinated  and  use  it  the 
moment  it  is  drawn,  and  perhaps  more  satisfiMstory  still  to  obtain  it  fresh 
from  the  calf.  Another  method,  but  a  less  secure  one,  is  to  charge  ivory 
points  with  it  and  allow  them  to  dry,  moistening  them  in  steam  before  using 
them  ;  or  to  preserve  it  dry  between  two  plates  of  glass. 

The  result  of  primary  successful  vaccination  is  stated  in  the  instructions 
to  public  vaccinators  to  be  as  follows  : — 

*  The  puncture  may  be  felt  slightly  elevated  on  the  second  day  ;  on  the 
third  it  is  surrounded  by  a  slight  halo  of  redness ;  by  the  fifth  a  distinct  vesicle 
will  be  formed,  having  a  slightly  elevated  margin  and  a  depressed  centre ;  on 
'the  eighth  day  the  vesicle  should  have  reached  its  perfect  condition,  when  it 
.is  pearl-colotured  and  distended  with  clear  lymph,  its  margin  being  tinged, 
firm,  and  shining.^  From  this  period  the  redness  around  increases  in  extent 
4Uid  intensity  until  the  tenth  day,  when  there  is  often  well-marked  swelling 
.and  induration  of  the  subjacent  cellular  tissue.  On  the  eleventh  day  the 
areola  begins  to  subside,  leaving  as  it  fades  two  or  three  concentric  rings 
•of  redness,  the  vesicle  begins  to  dry  up,  assuming  a  brownish  colour,  the 
remaining  lymph  becomes  opaque,  and  generally  concretes,  forming  by  the 
fourteenth  or  fifteenth  day  a  dry  reddish-brown  scab ;  this  contracts,  dries, 
blackens,  and  finally  falls  off  about  the  twenty-first  day.  The  resulting  cica- 
trix is  permanent,  slightly  depressed,  dotted,  or  minutely  pitted.' 

Secondary  vaccination,  or  the  vaccination  of  persons  who  have  been  vacci-  ^^S^'^ 
nated  before,  sometimes  gives  results  identical  with  these,  or  differing  only  tion. 
nrery  slightly  from  them,  showing  that  the  subjects  were  in  no  respect  pro- 
tected by  the  previous  vaccination,  although  probably  if  they  had  contracted 
.small-pox  the  disease  would  have  been  milder.   But  it  is  more  common  for  the 

*  It  is  at  this  period  that  the  lymph  should  be  taken  from  the  vesicle  for  use  in  raccina- 
ition. 
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results  to  be  variously  modified,  and  sometimes  severe  inflammation  of  tlie 
glands  and  absorbents  is  produced. 

It  is  always  usual  to  vaccinate  in  three  di£ferent  spots  about  an  inch  distant 
from  each  other,  and  some  believe  that  the  protection  is  more  complete  when 
this  is  done  in  both  arms — i.e.  when  the  patient  is  vaccinated  in  six  places 
at  once. 

OPERATIVE    SURGERY.    ANAESTHETICS. 

The  subject  of  Operative  Surgery,  considered  in  itself  apart  firom  the  ques- 
tions of  the  diagnosis  of  the  disease  or  lesion,  the  indications  for  the  operation, 
•and  the  previous  and  subsequent  management  of  the  patient,  comprises  the 
three  following  topics: — (1)  the  administration  of  anaesthetics,  (2)  tlie 
arrangements  for  the  prevention  of  haemorrhage,  and  (8)  the  operative 
manipulations. 

The  administration  of  anaesthetics  has  now  been  developed  almost  into  t 
special  branch  of  practice  in  large  cities ;  and  the  custom  is  a  convenient  one, 
as  it  permits  the  surgeon  to  attend  to  the  details  of  the  operation  exclusively, 
though  it  cannot  be  said  to  be  necessary,  since  every  surgeon  who  can  trust 
himself  to  operate  must  be  competent  to  superintend,  and  if  necessary  to 
administer  the  anaesthetic. 

Anaesthetics  are  divided  into  localf  or  those  which  merely  benumb  the  part 
to  which  they  are  applied,  and  getieral,  or  those  wliich  abolish  the  sensation 
of  the  whole  system.  The  latter  are  of  universal,  the  former  only  of  very 
limited  utility.  We  will  speak  first  of  local  anaesthesia. 
Local  ansDs-  The  local  anaesthetics  at  present  in  use  are  a  freezing  mixture  of  ioe  and 
salt  and  the  pulverised  vapour  of  ether,  and  in  both  of  them  tlie  rapid  action 
of  extreme  cold  is  the  agency  employed  for  abolishing  the  cutaneous  sensation. 
This  it  does  so  rapidly  that  there  is  no  necessity  for  continuing  the  action  of 
the  cold  for  any  length  of  time.  The  skin  turns  of  a  dead-white  colour  and 
becomes  somewhat  pufify,  and  may  then  be  cut,  cauterised,  or  otherwise 
treated  without  any  sensation  on  the  part  of  the  patient.  This  insensibility 
lasts  for  a  few  minutes,  after  which  the  circulation  and  sensation  return.  No 
pain  accompanies  either  the  freezing  or  the  thawing. 

The  mixture  of  ice  and  salt  is  more  convenient  when  the  anaesthesia  has 
to  be  distributed  over  a  considerable  surface,  the  ether-spray  when  it  is  to  be 
limited  to  a  small  portion  of  skin  or  to  the  line  of  a  single  incision.  In  the 
former— introduced  into  practice  by  Dr.  J.  Amott  * — a  quantity  of  rongh  ice 
is  pounded  into  pieces,  none  of  which  should  be  larger  than  a  nut,  and 
rapidly  mixed  with  as  much  salt.  The  pounded  mixture  is  then  put  into  t 
bag  of  rough  muslin  (so  that  the  brine  may  run  off  as  it  is  formed),  and  is 
laid  closely  round  the  skin  which  is  to  be  frozen.  After  about  four  minutes 
the  characteristic  appearance  of  the  skin  will  show  that  the  desired  efileet  has 
been  produced.  The  application  of  the  vapour  of  ether  as  an  aniesthetic  was 
first  suggested  by  a  Pr.  Gu^rard,^  and  has  been  apphed  by  Dr.  Richardfloo 
by  means  of  the  spray-producer,  which  is  modelled  on  the  instrument  originallj 
invented  for  pulverising  the  vapour  of  essences.  The  ether  should  be  pure, 
or  washed;  and  the  direction  of  its  vapour  to  the  spot  or  the  line  chosen  for 
the  incision  during  a  very  brief  period  will  produce  such  intense  oold  as  to 
render  the  skin  quite  insensible. 

The  great  objection  to  local  anaesthesia  is  the  very  limited  extent  to  which 

•  '  Lancet;  Oct.  30,  1868. 
*  Trousseau  et  Pidoux,  '  Therajieutique/  8th  ed.  vol,  ii.  p.  349» 
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4t  reaobes.  It  can  only  he  applied  to  the  very  sur&ce  of  the  body,  and  only 
extends  to  the  part  which  is  actually  frozen,  the  parts  around  being  rather 
more  sensitive  than  natural.  It  has  been  apprehended  that  the  frozen  parts 
would  be  liable  to  slough,  but  I  never  saw  any  foundation  for  this  appre- 
hension. 

The  general  aneesthetics  which  are  in  most  common  use  are  ether  and  ^'{'"^"^ 
chloroform.  After  the  first  discovery  of  anaesthesia  by  the  inhalation  of  ether, 
by  the  Aniericaii  dentists  Morton  or  Wells,  the  details  of  the  novel  method 
were,  of  course,  somewhat  imcertain,  and  the  administration  was  attended 
with  some  difficulty,  which  resulted  chiefly  from  the  surgeon  not  trusting  to 
the  ether  sufficiently,  and  administering  it  too  gradually.  I  do  not  know  that 
I  can  do  better  than  quote  a  letter  from  Mr.  Warrhigton  Haward  in  the 
*  Brit.  Med.  Jour.'  Aug.  14,  1875,  which  gives  in  a  short  space  all  the  pre- 
cautions necessary  for  the  administration  of  this  anaesthetic,  to  which  I  need 
only  add  that  in  this  as  in  all  other  anaesthetics  it  is  very  desirable  to  have 
the  stomach  empty — i.e.  to  enforce  abstinence  from  food  for  about  four  hours 
whenever  it  is  possible.  On  an  emergency,  however,  this  is  of  no  great 
importance,  but  the  patient  will  probably  be  troubled  with  vomiting  during 
and  after  the  operation. 

•  For  the  safe  and  efficient  administration  of  ether- vapour  for  producing  ^JJJJ^Jj. 
anaesthesia,  several  things  are  needful  to  be  known  and  remembered,  wliich  ether, 
are  chiefly  these : — 

'  1.  That  kind  of  ether  should  be  used  which  is  fittest  for  the  purpose  of 
inhalation,  and  this  is  the  pure  anhydrous  washed  ether,  of  specific  gravity 
•720,  firee  from  alcohol  and  water.  Robbins'  **  ether  for  local  anaesthesia  "  is 
a  dangerous  compound  for  inhalation. 

'  2.  The  ether  should  be  given  in  such  a  way  that  the  inhalation  may  be 
commenced  with  a  very  weak  vapour,  which,  after  a  few  inspirations,  can  be 
rapidly  increased  in  strength.  If  we  begin  with  too  powerful  a  vapour  the 
air- passages  are  intolerant  of  it,  and  the  patient  resists  the  inhalation ;  but 
after  a  few  moments'  inhalation  of  a  weak  vapour,  its  strengtli  can  be 
increased  without  inconvenience  and  the  patient  rapidly  brought  under  its 
influence.  I  think  a  cone  of  felt,  covered  with  thin  mackintosh,  is  the  simplest 
and  best  apparatus  for  this  purpose. 

'  8.  Stimulants  should  not  be  administered  before  the  inhalation.  Ether 
is  itself  a  stimulant,  and  can  be  safely  given  in  cases  where  there  is  great 
depression  ;  but,  as  Mr.  Clover  has  pointed  out,  it  is  very  undesirable  to  have 
alcohol  in  the  stomach  when  ether  is  being  inhaled. 

*  4.  Whatever  danger  may  belong  to  ether  has  relation  to  the  respiratory 
function ;  the  breathing  should,  therefore,  be  watched.  And  I  may  add,  it 
is  desirable  so  to  place  the  head  of  the  patient  that  the  saliva  (the  secretion 
of  which  is  increased  by  the  ether)  may  run  out  of  the  comer  of  the  mouth 
rather  than  into  the  trachea.* 

A  more  rapid  method  of  administering  ether  has  now  come  into  extensive 
use,  viz.,  to  make  tlie  patient  breathe  into  a  closed  receptacle  between  wliich 
and  the  mouthpiece  is  the  vessel  for  the  ether.  Thus  the  patient  breathes 
and  re-breathes  the  same  air,  charged  with  ether  and  of  course  wanned  by  his 
breathing — and  thus  a  certain  degree  of  asphyxia  is  mixed  with  the  anaesthesia : 
though  when  this  asphyxia  becomes  pronounced  it  is  relieved  by  raising  the 
Apparatus  from  the  fiEu:e  during  one  or  two  inspirations.  The  advantage  of 
the  metliod,  besides  its  rapidity,  is  that  the  patient,  breathing  a  warmed  atmo- 


988  ANiESTHETICB. 

sphere,  is  not  exposed  to  the  danger  of  rapid  bronchial  oongestkm,  which  some* 
times  no  doubt  attends  the  breathing  of  so  irritating  a  vaponr  as  ether*  Sir 
J.  Lister  speaks  of  this  as  the  '  close  *  method  of  giving  ether^  and  aays  that 
it  has  a  lowering  effect  on  the  circulation,  and  is  on  the  whole  more  daogeroiu 
than  the  open  method,  from  failure  of  the  heart's  action. 

Another  favourite  plan  at  the  present  day,  and  I  think  often  a  convenient 
one,  is  to  commence  by  the  administration  of  nitrous  oxide,  and  then  maintain 
the  anaesthesia  by  ether, 
Adminis-  Chloroform  is  a  more  potent  agent  than  ether,  and  takes  less  time  to  pro- 

dbioroform.  ^^^  complete  anesthesia.  The  production  of  this  state  ia  marked  by  an 
absence  of  all  voluntary  motion  and  sensation  and  of  reflex  motion.  As  a 
test  of  this  the  eyelid  is  usually  taken,  and  when  the  eyeball  can  be  touched 
without  any  winking  being  induced  the  patient  is  reported  as  being  fit  for 
operation.  The  danger  of  anaesthesia  consists  in  the  risk  that  the  poisonoas 
effects  thus  manifested  in  the  cerebro-spinal  axis  should  extend  to  the  central 
ganglia  which  preside  over  the  functions  of  re^iration  and  circulation,  and  ao 
either  the  breathing  cease  or  the  heart  become  paralysed. 

The  methods  of  administering  chloroform  vary.  Dr.  Snow  was  led  by  the 
experiments  he  made  to  believe  that  5  per  cent,  of  chloroform  in  the  inspired 
air  is  a  proportion  which  could  never  produce  danger,  and  he  contrived  an 
inhaler  by  means  of  which  a  certain  surfebce  of  blotting-paper  charged  with 
chloroform  is  exposed  to  the  contact  of  air  at  a  definite  temperature,  so  that 
the  proportion  of  chloroform  vapour  could  not,  as  he  believed,  rise  above  the 
limit  of  safety.  Mr.  Clover  attained  the  same  end  more  surely  by  mixing 
definite  quantities  of  the  vapour  of  chloroform  and  air  in  a  large  bag,  carried 
over  the  shoulders  and  attached  to  the  mask  which  covers  the  patient's  month. 
But  Sir  J.  Lister  has,  I  think,  shown  satisfactorily  that  the  evaporation  from 
the  usual  quantity  of  chloroform  poured  on  to  a  cloth  never,  even  at  high 
temperatures,  rises  above  4-5  per  cent,  (of  which,  of  course,  a  great  part  is 
dissipated  into  the  air),^  and  therefore  that  the  method  of  administration  with 
the  cloth  or  handkerchief  is  quite  as  safe  as  that  by  Dr.  Snow's  inhaler  and 
a  fortiori  by  other  inhalers,  which,  in  fact,  are  rather  contrivances  for  econo- 
mising chloroform  than  for  regulating  its  dilution.  Another  advantage  in 
this  simple  method  is  that  the  quantity  of  chloroform  poured  on  to  the  hand- 
kerchief is  a  matter  of  secondary  importance,  while  in  Dr.  Snow's  inhaler  it 
is  essential  to  the  mechanism  that  not  more  than  3  ij.  sliould  ever  be  in  the 
instrument  at  the  same  time.  About  3iss.-3ij.  then  of  the  chloroform  are  to 
be  poured  on  the  handkerchief,  and  the  patient  is  to  be  gradually  accustomed 
to  the  taste  and  pungency  of  the  vapour  by  holding  it  rather  far  from  the 
face,  and  giving  him  occasional  breaths  of  pure  air,  and  when  he  is  getting 
somewhat  intoxicated  pressing  it  rather  more.  A  period  of  excitement,  noise, 
and  struggling  usually,  but  not  always,  comes  on,  and  then  the  patient  sinks 
into  a  slumber,  the  limbs  no  longer  resist  when  moved,  he  does  not  resent  a 
pinch  or  prick  with  the  knife,  and  the  eye  is  insensible.  Then  the  operation 
may  be  begun.  In  the  last  edition  of  his  essay.  Sir  J.  Lister  describes  a  sli^tly 
different  method  as  more  convenient,  and  probably  safer,  both  as  prododng 
anaesthesia  with  a  lower  percentage  of  chloroform,  and  as  necessitating  more 
constant  attention.  This  consists  in  covering  the  patient's  faee  from  the  root 
of  the  nose  to  the  chin,  either  with  a  mask  of  flannel  or  with  a  cap  made  of 
the  comer  of  a  towel,  about  nine  inches  square,  and  moistening  it  constantly 
with  small  quantities  of  chloroform.    In  this  way  anaesthesia  can  be  produced 

>  See  *  Sjflt.  of  Surg/  Srd  ed.  vol  iii.  p.  601,  note^ 
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4md  maintained  equably  for  any  length  of  time  with  about  2^  per  cent,  (by 
volume)  of  chloroform,  and  this  Sir  J.  Lister  holds  to  be  well  within  the  limit 
of  perfect  safety,  and  to  constitute  an  approach  to  what  Paul  Bert  has  spoken 
«of  as  the  '  zone  maniable,'  i.e.  an  atmosphere  in  which  the  patient  might  be 
left  for  an  unlimited  time  in  safety  without  any  attention.*  Sir  J.  Lister  is  a 
strong  advocate  of  the  theory  that  all  that  is  necessary  for  safety  in  chloro- 
form inhalation  is  to  watch  the  breathing,  and  when  any  lividity  of  the  face 
occurs,  or  any  laryngeal  stertor,  to  poll  the  tongue  out  of  the  mouth  with  a 
pair  of  forceps  sufficiently  far  to  open  the  larynx  freely  '  and  allow  the  patient 
to  breathe  naturally,  withdrawing  the  cloth  till  the  indications  of  returning 
sensibility  necessitate  the  readministration  of  the  vapour.  And  doubtless  these 
precautions  would  reduce  the  mortality  after  chloroform  materially.  Still  there 
have  been  many  deaths  resulting,  as  far  as  we  can  judge,  from  sudden  failure 
of  the  hearths  action,  under  the  hands  of  persons  quite  aware  of  the  importance 
of  watching  the  respiration,  and  whom  we  have  no  ground  for  charging  with 
negligence ;  and,  in  fact.  Sir  J.  Lister  allows  that  there  may  be  varying  idiosyn- 
crasies in  respect  of  chloroform.  The  only  death  from  chloroform  that  I 
-ever  happened  to  witness  was  in  a  young  man  of  perfectly  healthy  appear- 
4ince,  and  in  whom  an  experienced  chloroformist  certainly  noticed  no  obstruc- 
tion to  the  respiration  before  the  failure  of  pulse  which  proved  at  once  fatal. 
It  seems,  therefore,  safest  to  watch  both  the  pulse  and  the  respiration,  the 
latter  most  narrowly,  as  it  is  the  side  from  which  the  danger  most  commonly 
occurs.  On  the  firist  symptom  of  failure  of  the  pulse  the  chloroform  must 
be  suspended,  if  the  galvanic  battery  is  at  hand  it  should  be  applied, 
4uid  the  breast  should  be  well  slapped  with  cold  towels,  while  hot  affusion  is 
practised  to  the  head.  When  the  respiration  is  suspended,  if  forcible  trac- 
tion on  the  tongue  fails  to  restore  it,  artificial  respiration  should  be  practised, 
the  tongue  being  still  held  forward. 

The  question  of  the  relative  safety  of  ether  and  chloroform  is  one  on  Reiatire 
which  I  have  no  wish  to  dogmatise,  but  I  have  used  ether  with  great  comfort  ^7and 
for  many  years,  and  have  never  seen  any  but  the  most  trivial  inconvenience  chlorofofm. 
from  it,  such  as  blistering  of  the  Hps  from  evaporation,  and  cough  or  irrita- 
tion of  the  bronchial  tubes  from  its  pungency.    During  the  same  time  I  have 
also  employed  chloroform  perhaps  as  commonly,  and  have  been  so  fortunate 
as  to  escape  any  fatal  accident  from  this  in  my  own  practice,  and,  as  I  have 
said  above,  never  to  see  more  than  one  death  from  it.    But  I  think  we  can 
hardly  resist  the  unanimous  opinion  of  the  American  surgeons,  founded  on 
nearly  80  years  of  extensive  experience,  as  to  the  relative  safety  of  ether,  and 
if  so  we  should  only  employ  chloroform  in  exceptional  cases.    There  are 
.some  persons  (chiefly  old  topers)  in  whom  ether  produces  such  excitement, 
or  whose  bronchial  membrane  is  so  sensitive,  that  it  has  to  be  given  up,  and 
with  them,  if  any  ansBsthetic  is  used,  it  should  be  chloroform.    Chloroform 
seems  also  perfectly  safe  in  childhood,  but  so  is  ether  also.' 

An  idea  seems  still  to  prevail  that  anesthesia  is  especially  dangerous  in 

*  For  the  diBCuwion  of  this  question  of  the  '  tone  maniable  *  I  miut  refer  to  8ir  J.  Listeria 
•CBMj,  pp.  616  et  eeq. 

*  I  moat  refer  the  reader  to  Sir  J.  Lister's  article  (p.  604)  for  hia  theory  of  the  effeet  on 
the  larynx  of  drawing  forward  the  tongue,  and  for  his  views  of  the  nature  and  symptoms  of      * 
laryngeal  obstruction.    The  main  point  in  praetiee  is  to  recollect  that  dafective  breathing 
•eomes  on  very  insidiously  and  suddenly,  and  may  be  relieved  by  forcible  traction  on  the 
tongue. 

'  The  deaths  which  have  been  recorded  from  ether  are  certainly  very  few  in  number.    One 
-which  occurred  a  few  years  ago  at  linooln  attracted  much  attention.  The  lady  was  a  member 
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disease  of  the  heart,  but  I  think  this  is  an  eiTor«  It  is  true  that  in  extensive 
disease  of  the  heart  any  excitement  may  prove  fatal,  and  bo  may  of  coarse 
that  of  taking  ether  or  chloroform.  But  then  the  shock  of  the  operation 
without  an  anaesthetic  is  far  more  likely  to  cause  death  in  that  condition,  so 
that  if  any  oper^-tion  is  required  it  seems  safer  to  perform  it  under  ansestbesia 
than  without.^  In  themselves  both  ether  and  chloroform  are  stimulants, 
especially  the  former.^ 

Bichloride  of  methylene  is  an  anaesthetic  which  possesses  the  advantages 
of  producing  insensibility  very  quickly,  and  of  not  causing  any  subsequent 
sickness  or  discomfort.  The  patient  also  recovers  very  rapidly  from  its  effects. 
On  account  of  the  immunity  from  sickness  it  is  much  used  for  ovariotomy ; 
and  on  account  of  the  rapidity  with  which  persons  can  be  brought  under  its 
influence,  it  is  reported  to  be  much  used  in  some  eye  institutions  where  many 
operations  are  performed.  But  ether  seems,  with  proper  precautionSt  almost 
as  free  from  after- vomiting,  and  the  saving  of  time  in  producing  anaesthesia 
is  a  poor  reason  for  employing  an  agent  which  seems  to  be  more  dangerous 
than  the  other  aniesthetics.^ 

Nitrous  oxide,  or  laughing  gas,  has  now  been  made  available  for  practical 
purposes  by  giving  it  freely  and  pure,  i.e.  unmixed  with  air.  In  this  way  it 
does  not  excite,  but  produces  at  once  a  condition  of  complete  insensibility. 
The  patient  becomes  entirely  comatose,  the  whole  blood  is  unoxygenated,  so 
that  the  surface  is  of  a  dark  livid  colour,  and  the  blood  which  exudes  from 
an  incision  quite  black.  The  condition  of  the  patient  appears  most  alarmiugr 
but  in  two  or  three  minutes  the  colour  returns  and  he  recovers,  with  no 
s3rmptoms  whatever,  and  no  traces  of  the  alarming  state  in  which  he  has 
been.  During  those  two  or  three  minutes  any  operation  can  be  performed 
with  as  complete  absence  of  sensation  as  under  any  other  anaesthetic.  And 
as  the  administration  can  be  repeated,  long  operations  may  be  performed 
without  any  remembrance  on  the  part  of  the  patient.  But  it  is  doubtful 
whether  this  would  not  be  as  dangerous  as  any  other  anaesthetic,  and  it  is 
certainly  much  less  convenient,  so  that  nitrous  oxide  is  now  reserved  for 
-very  short  operations,  like  tooth -drawing,  or  other  transient  but  painful  pro- 
ceedings. The  gas  is  stored  under  pressure  in  a  liquid  state,  and  on  the 
removal  of  the  stopper  from  the  bottle  a  certain  quantity  resumes  its  gaseous 
condition  and  fills  a  bag  which  is  screwed  on  to  the  bottle,  and  contains 
enough  for  one  administration.  The  bag  is  then  attached  to  the  mouth- 
piece. 


of  a  surgeon's  household,  and  the  ether  was  administered  by  a  professional  chloroformist. 
What  Sir  J.  Lister  says  seems  proljahle  enough,  that  deaths  occur  from  ether,  not  on  the  tal>lf» 
but  soon  afterwards,  from  rapidly  increasing  congestion  of  the  lungs,  which  as  they  do  not 
occur  during  the  operation  esoipe  record  as  deaths  from  anaesthesia,  though  they  are  so  io 
reality. 

'  I  have  already  alludetl  to  a  death  which  I  saw  from  chloroform  in  a  j»erfectly  healthy 
person,  in  whom  post-mortem  examination  detected  no  visceral  disease  of  any  kind.  The  oext 
patient  brought  into  the  operating  theatre  was  one  of  my  own— an  old  man,  with  extensive 
disease  of  the  heart.  He  was  phiced  under  chloroform,  and  the  operation  completcil  without 
any  bad  symptoms.  A  few  days  afterwards  ho  fell  down  dead  while  walking  acro^  the  wanL 
— *  Path.  Trans.*  vol.  xv.  p.  69. 

*  *  An  amputation  peiformed  under  chloroform,' says  Sir  J.  Lister,  *  has  often  the  effect  of 
improving  in.stead  of  lowering  the  pulse,'  and  he  gives  a  striking  example  of  this. 

'  I  ought  not  to  omit  stating,  however,  that  Sir  Spencer  Wells  always  um»  this  aiMMhe(i<v 
and  Htate(l  in  his  lectures  at  the  College  of  Surgeons  that  he  had  never  seen  the  slightest 
trouble  from  it. 
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MEANS   OF  RESTRAINING  HAEMORRHAGE. 

HiEMOBRHAOE  is  restrained  in  amputations,  and  other  operations  on  the 
limbs,  by  the  tourniquet,  a  contrivance  whereby  pressure  is  made  directly  on 
the  main  artery,  and  also  by  means  of  a  circular  strap  on  the  whole  limb. 
The  common  tourniquet  Consists  of  a  pad  which  is  pressed  do^voi  by  a  screw.  The  com. 
and  the  screw  is  attached  to  a  large  strap  which  encircles  the  limb,  and  thus  petk*r 
as  the  screw  is  pressed  down  it  tightens  the  strap  and  makes  pressure  equally  toumiqaet. 
on  the  limb  all  round.    The  pad  is  either  attached  to  the  screw  or  is  placed 
below  it,  secured  also  by  a  circular  webbing-strap,  or  is  replaced  by  a  piece  of 
roller  laid  on  the  artery.     Care  should  be  taken  so  to  direct  the  pressure  as  to 
compress  the  artery  agamst  the  subjacent  bone.     This  is  a  most  efficient 
method  of  controlling  haemorrhage,  but  it  produces,  of  course,  considerable 
venous  engorgement,  and  cannot  be  tolerated  for  any  length  of  time.     The 
Italian,  Signorini*s,  or  the  horse- shoe  tourniquet  is  an  arch  of  metal  larger  The  horse- 
than  the  limb,  having  an  expanded  piece  to  rest  against  the  side  opposite  the  *^*^  *f  "'* 
artery,  while  a  screw  carrying  a  pad  is  directed  against  the  artery  from  the 
opposite  end  of  the  arch.     This  makes  no  circular  compression  of  the  limb, 
and  does  not  produce  venous  congestion  except  by  the  unavoidable  pressure 
on  the  Qiain  vein  accompanying  the  artery.     All  the  aneurism-compressors 
are  made  on  this  principle,  as  well  as  the  aortic  tourniquet  for  amputation 
at  the  hip. 

Some  surgeons  are  fond  of  using  finger -pressure  on  the  artery  instead  of  l>igitai 
a  tourniquet,  and  this  is  necessary  in  many  situations,  as  in  amputations  P'^®""'*' 
performed  so  high  that  there  is  no  room  for  the  tourniquet.  Wlienever  the 
tourniquet  can  be  applied  I  believe  it  is  much  better,  as  saving  the  loss  of 
blood.  In  making  digital  compression,  the  assistant  who  takes  charge  of  the 
artery  should  take  a  sufficient  grasp  of  the  limb  to  steady  his  thumb,  which 
is  to  be  firmly  pressed  on  the  artery  in  the  proper  direction,  and  supported 
by  pressure  with  the  thumb  or  fingers  of  the  opposite  hand.  When  that 
thumb  gets  quite  tired  the  other  is  to  be  rapidly  substituted  for  it  and 
supported  in  the  same  way.  Davy*s  lever  is  another  method  of  making 
pressure  on  a  single  vessel.  It  is  described  in  the  section  on  amputation  at 
the  hip. 

The  tourniquet  does  not  render  the  parts  bloodless ;  in  fact,  it  causes  Esmarch*8 
venous  congestion ;  but  complete  absence  of  blood  in  the  parts  divided  may  ^^^^^^S*- 
be  secured  by  the  application  of  an  elastic  bandage  as  recommended  by  Prof. 
Esmarch.'  A  bandage  consisting  of  stout  indiarubber  tissue  is  rolled  round 
the  limb  exactly  as  a  spiral  roller  is.  No  great  force  need  be  employed,  but 
the  constant  resilience  of  the  elastic  tissue  will  squeeze  the  blood  out.  In 
order  to  hinder  its  return  a  stout  piece  of  elastic  tubing  is  passed  twice  round 
the  limb  just  below  the  upper  edge  of  the  bandage  and  secured  by  hooks. 
Then  the  bandage  is  unwound  from  the  limb,  which  is  seen  to  be  perfectly 
pale  and  bloodless,  and,  when  cut  into,  its  tissues  are  as  free  from  blood  as 
in  the  dead  subject.  Even  the  bones  are  sometimes  entirely  empty  of  blood. 
The  benefits  of  this  method  are  great  during  any  operation  in  which  the 
oozing  from  the  parts  is  annoying,  i.e.  all  dissecting  operations ;  and  they 
are  also  striking  in  excisions,  since  the  precise  limits  of  the  disease  can  be 

I  EBinarch*8  method  of  rendering  a  limb  blooillewi  by  the  constant  pressure  of  an  ehistic 
bandage  ia  altogether  different  from  the  long-known  method  of  applying  a  common  bandage 
liefore  putting  on  the  tourniquet,  which  was  so  far  from  rendering  the  parts  bloodless  that  it 
was  found  hiurdly  worth  the  trouble  of  application,  and  fell  out  of  use. 
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seen  as  well  as  in  the  post-mortem  room.    In  cases  also  of  traumatie 
aneurism,  of  wound  of  the  artery,  and  of  the  old  operation  for  aneurism,  the 
method  seems  applicable.    I  am  not  sure  that  blood  is  really  saved  by  it,  for 
in  many  cases  the  very  free  oozing  which  takes  place  as  soon  as  the  circular 
tube  is  removed  pretty  nearly  balances  what  would  have  escaped  if  the 
operation  had  been  performed  in  the  usual  way.    Riedinger  refers  to  a 
patient  operated  on  by  Linhart  for  irritable  stumps,  following  double  amputa- 
tion above  the  malleoli  for  frost-bite,  where  secondary  amputation  was  resorted 
to  in  each  instance ;  but  on  the  right  Umb  the  elastic  bandage  was  applied, 
while  digital  compression  was  adopted  when  the  left  stump  was  removed. 
The  blood  lost  during  and  after  the  operation,  before  the  flaps  were  approxi- 
mated, was  carefully  weighed,  and  found  to  be  2^  oz.  in  the  case  of  the  right, 
and  1^  oz.  in  that  of  the  left.^     In  regard  to  the  amount  of  blood  lost  to  the 
system,  however,  he  says  this  calculation  is  not  absolutely  correct,  for  in 
the  small  stump  removed  from  the  left  leg  there  was  a  very  small  amount  of 
blood  that  was  not  returned  to  the  trunk,  by  the  mere  elevation  and  rubbing 
employed  before  digital  compression  was  begun.    This  could  not  have  been 
much,  however,  for  the  stumps  contained  but  a  small  amount  of  blood,  and 
according  to  Bruns,  about  thirty  per  cent,  of  the  blood  in  an  extremity 
remains  after  the  elastic  constriction  has  been  thoroughly  applied.     I  have 
not  seen  any  prevalence  of  sloughing  after  operations  so  performed,  nor  have 
I  realised  the  dangers  of  pressing  the  products  of  suppuration  up  the  veins, 
or  producing  internal  congestion  by  squeezing  the  blood  back ;  in  hd  I 
believe  them  to  be  imaginary,  but  further  experience  is  necessary  to  show  us 
what  is  the  real  value  of  the  method.    The  attempts  to  show  that  the 
mortality  after  operations  so  performed  is  lessened  by  the  method  are  quite 
premature.    After  the  constricting  band  is  removed,  a  few  minutes  ahoold  be 
allowed  for  the  bleeding  to  subside  imder  the  use  of  cold  water,  after  all  the 
main  vessels  have  been  tied,  and  with  this  precaution  I  have  not  met  with 
any  secondary  or  recurrent  hsBmorrhage. 

Prof.  Esmarch  adopts  a  different  method  of  stopping  the  oozing  which 
follows  the  removal  of  the  band.  In  amputations  he  unites  the  wound  by 
deep  sutures  of  catgut,  places  a  drainage-tube  in  the  deepest  part  of  the  ca\ity» 
applies '  a  retentive  dressing,'  and  places  the  limb  in  a  vertical  position,  before 
removing  the  band.  The  stump  is  then  kept  vertical  for  half  an  hoar  after 
the  patient  has  been  put  back  in  bed.  A  slight  modification  of  the  same 
plan  is  used  in  excisions  and  other  operations. — '  Lond.  Med.  Rec.*  Nov.  15, 
1880. 

.  We  have  now  to  treat  of  the  strictly  manipulative  part  of  operativ9 
surgery.  All  the  surgical  operations,  however,  which  are  employed  only  in 
special  parts  of  the  body  have  been  spoken  of  above  in  their  appropriate  places, 
as  lithotomy  with  diseases  of  the  urinary  organs,  tracheotomy  with  those  of 
the  larynx,  &c.  It  remains  to  speak  of  plastic  surgery,  amputations,  and 
excisions. 

PLASTIC  SURGERY. 

The  operations  of  plastic  surgery  are  directed  to  filling  up  the  gaps  left  by 
destruction  of  the  nose,  and  by  the  incisions  made  in  dividing  or  excising 

>  *  DouUche  Zeitschrifl  fiir  Chirur/  VII.  p.  466.  In  the  aune  paper  an  ingenioui  fpeen* 
lation  as  to  the  possibility  of  staying  the  haemorrhage  by  galvanism  will  be  found.  See  aho 
a  paper  by  Dr.  Roberts  of  Philadelphia  in  *Kew  York  Arch,  of  Clin.  Surg.'  ToL  i.  p.  176. 
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cicatrices,  or  in  refreshing  the  edges  of  unnatural  clefts.  Some  of  these 
operationsy  especially  those  of  the  latter  class,  have  been  spoken  of  in 
previous  pages.  Such  are  the  operations  for  harelip,  fissured  palate,  and  Lateral 
ruptured  perinseum.  The  principle  of  this  class  of  plastic  operations  is  to  in^pii^c 
bring  the  edges  of  the  cleft  into  apposition  by  means  of  some  form  of  suture  opemtionB. 
and  obviate  tension,  if  necessary,  by  incisions.  Incisions,  however,  are  not 
always  necessary.  Thus,  in  harelip,  no  incisions  are,  as  a  general  rule, 
required.  If  any  are  so  they  are  made  along  the  border  of  the  nose.  In 
fissure  of  the  soft  palate  the  object  of  the  incisions  is  chiefly  to  divide  the 
muscles,  while  in  that  of  the  hard  palate  free  lateral  incisions  are  made 
through  •  the  muco-periosteal  structures.  In  ruptured  perinaeum  and  in 
recto-vaginal  fistula  incisions  are  usually  superfluous,  but  sometimes  the 
sphincter  may  require  division.  In  vesico-vaginal  fistula  it  is  generally 
impossible  to  place  incisions  so  as  to  give  any  assistance  to  the  sutures, 
but  occasionally  such  incisions  may  be  made  through  cicatrices  in  the  wall 
of  the  vagina. 

The  operations  for  restoring  the  nose  and  for  contracted  cicatrix  involve  Trans- 
the  process  of  transplantation  of  stdn,^  which  is  rarely  required  in  the  opera-  of^k!'^'^ 
tions  for  the  closure  of  fistulaa.  Up  to  the  present  time  I  think  it  may  be  said 
with  truth  that  nothing  except  the  skin  has  been  successfully  transplanted ; 
but  attempts  are  being  made  to  transplant  periosteum  which  may  form  the 
nidus  of  bone  (osteoplasty),  and  if  such  attempts  succeed  they  might  much 
extend  the  practice  of  plastic  surgery,  and  especially  in  the  operation  of 
nose-making. 

Two  ways  of  transplanting  skin  are  recognised,  viz.  by  displacement  or  By  dis- 
gliding,  and  by  torsion.    In  the  former  the  piece  of  skin  is  dissected  up,  left  ^Aato-     ' 
attached  to  the  surrounding  parts  by  a  broad  isthmus,  and  then  its  direction  P|^^<:  P^ 
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is  so  shifted  that  it  can  be  fitted  into  the  part  where  it  is  intended  to  lie.    The  menC 
neck,  or  isthmus,  remains  permanently,  and  the  puckering  or  twisting  caused 
by  the  displacement  gradually  disappears.    In  the  method  by  torsion,  the  By  tonloii. 
position  of  the  flap  of  skin  is  entirely  changed  (for  instance,  it  is  brought  tnuuplant- 
down  from  the  forehead  to  the  nose),  and  for  this  purpose  it  is  left  attached  ^^^^ 
by  a  neck  as  slender  as  is  consistent  with  the  maintenance  of  vitality,  which 
neck  is  twisted  so  as  to  permit  of  an  entire  change  of  position.     Then  the 
edges  of  the  skin  are  stitched  to  those  of  the  cleft,  and  after  a  sufficient  time, 
when  the  transplanted  skin  has  fully  received  the  elements  of  vitaUty  from 
the  neighbouring  parts  into  which  it  was  transplanted,  the  neck  is  divided  and 
that  part  also  of  the  transplanted  flap  inserted  into  the  edge  of  the  cleft,  so 
that  now  the  flap  is  permanently  fixed  in  its  novel  position.     Such  trans- 
plantation can  be  effected  from  one  part  of  the  body  to  another,  as  from  the 
arm  to  the  nose,  or  from  the  thigh  to  the  hand,  the  parts  being  kept  in 
apposition  by  some  mechanism  until  the  transplanted  flap  has  grown  into  the 
cleft. 

Recently  attempts  have  been  made  to  transplant  bodily  portions  of  skin 
which  have  been  removed  entirely  from  their  natural  position.  Thus  a  piece  of 
skin  has  been  dissected  out  of  the  arm,  or  taken  from  a  limb  just  amputated, 
and  fitted  into  a  bed  prepared  for  it  in  the  face  or  eyelid.  And  I  believe 
some  of  these  attempts  have  succeeded,  though  the  only  one  which  I  have  seen 

^  These  ilapa  are  alwayti  spoken  of  as  being  formed  of  skin,  bat  in  truth  as  much  as 
possible  of  the  subcutaneous  tissue  also  should  always  be  taken  up  along  with  the  skin.  The 
more  fat  aiid  ressels  can  be  raised  with  the  skin,  the  less  risk  is  there  that  the  skin  will 
slough. 
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failed.  The  skin  m.sach  cases  is  to  be  cut  a  little  larger  than  the  gap  which 
it  is  to  fill,  carefully  freed  from  all  fat  and  cellular  tissue,  shaped  as  rapidly 
as  possible  to  the  gap,  and  united  by  a  number  of  fine  sutures.  It  must  then 
be  covered  up  warm,  and  left  quietly  in  position  for  several  days. 

Rhino-  The  operation  of  restoring  a  nose  which  has  been  cut  off,  or  lost  by  lupus 

KAtoration  ^^  syphilis,  is  One  which  is  little  in  favour  with  most  surgeons  of  the  present 
of  the  nose,  day,  since  it  is  found  that  the  new  nose  being  formed  only  of  skin,  generally 
either  withers  away  or  remains  flat  on  the  face,  and  in  either  case  the 
patient's  appearance  is  not  improved.  Besides,  in  the  usual  method  of 
operation,  the  flap  being  taken  from  the  forehead,  another  scar  is  added  to  the 
previous  deformity. 

The  common  plan,  or  the  Indian  operation,  is  to  take  a  piece  of  paper, 
guttapercha,  or  leather,  and  adapt  it  to  the  stump  of  the  nose  so  as  to  form 
as  shapely  a  feature  as  may  be;  then  lay  this  pattern  on  the  forehead,  and 
cut  a  flap  of  skin  accordingly,  leaving  it  attached  by  as  broad  a  neck  as 
possible  to  the  bridge  of  the  nose.  In  cutting  this  or  any  other  flap,  allow- 
ance must  be  made  for  the  shrinking  of  the  skin,  so  that  the  flap  must 
always  exceed  the  pattern  a  httle  in  all  directions.  In  order  to  form  the 
columella  a  Httle  tongue  is  left  on  the  middle  of  what  was  the  upper 
border  of  the  flap,  and  which  when  it  is  twisted  becomes  the  lower.  The 
edges  of  the  cleft  should  be  refreshed  before  cutting  the  flap,  and  the  latter 
brought  down  and  attached  as  rapidly  as  possible  in  its  new  position  by 
several  points  of  silver  suture.  The  new  nose  must  be  supported  in  position 
by  a  plug,  or  two  plugs  oi^  suitable  size  and  shape,  and  of  some  non- 
absorbing  material,  and  supported  on  the  plug  by  a  pad  and  bandage  loosely 
appUed.  When  the  union  of  the  edges  is  complete  and  the  transplanted  flap 
perfectly  warm  and  full,  the  neck  may  be  divided,  the  rest  of  the  cleft  over 
the  bridge  of  the  nose  pared,  and  the  raw  surfEtce  left  by  the  division  of  the 
neck  implanted  there.  The  plug  must  be  changed  from  time  to  time,  but 
great  care  is  required  in  doing  this,  and  it  should  be  put  off  as  long  as 
possible  after  the  operation  in  order  to  leave  the  parts  quiet  till  the  edges 
have  united  firmly. 

The  same  operation  is  also  still  sometimes  done  after  the  method  of  Tag- 
liacotius  by  transplanting  the  flap  from  the  patient's  arm.  An  apparatus 
must  first  be  manufactured  which  will  keep  the  arm  in  comfortable  apposition 
with  the  face ;  and  then  the  flap  is  to  be  marked  out  and  raised,  much  as  in 
the  Indian  operation ;  but  here  the  surgeon  has  the  advantage  that  be  can 
take  a  neck  of  any  size  that  he  wishes,  so  that  possibly  the  flap  is  less  liable 
to  slough.  The  restrained  position,  however,  is  a  great  inconvenience,  and 
necessitates  the  section  of  the  neck  as  early  as  possible.^ 

Bhinoplasty  is  very  liable  to  failure  from  sloughing  of  the  flap,  from  want 
of  union  of  the  edge  (especially  when  the  tissues  are  cicatricial  from  old  lupus  i, 
from  erysipelas,  and  from  secondary  haemorrhage.  It  is,  therefore,  not  an 
operation  which  the  surgeon  should  recommend.'    Mr.  Bkey,  who  had  much 

*  An  intere«!ting  example  of  the  successful  performance  of  the  TagliacotJAn  opemtion  vill 
be  found  recorded  by  Sir  W.  MacCormac,  in  the  •  Clin.  Soc.  Trans/  toL  x.  p.  181. 

'  Some  novel  attempts  have  recently  been  made  to  obviate  the  many  caosesi  of  fiulon  in 
rhinoplasty  and  other  operations  by  transplantation.  Thus  Dr.  Hardie,  of  Mancherter,  lu» 
transplanted  the  distal  phalanx  of  one  of  tlie  fingers  into  the  noee  in  order  to  provide  a  Yvny 
bane  for  the  transplanted  flaps  ('Brit.  Med.  Journal,'  Sept.  25,  1875),  and  Dr.  Wolfe,  of 
Glasgow,  has  even  gone  so  far  as  to  assert  that  no  Taicular  connection  witii  it*  origiDal 
neighbourhood  is  necessar}'  for  the  transplanted  flap,  but  that  the  skin  may  Iw  simply  eat 
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experience  in  it,  says  :  '  Let  it  be  the  patient  who  urges  the  operation.'  And 
in  the  present  day,  when  so  many  new  materials  are  in  use  for  masks,  it  wiU 
be  found  that  a  person  who  can  command  the  necessary  assistance  will  derive 
mucli  more  advantage  from  the  ser\ices  of  the  mechanician  than  the  surgeon. 
I  once  met  with  a  patient  who  managed  to  make  for  herself  a  far  better  nose, 
in  some  way  which  she  would  not  explain,  than  any  which  rhinoplasty  could 
have  provided. 

The  contraction  of  scars,  especially  those  of  bums,  frequently  leads  to  Operations 
terrible  distortion,  particularly  m  the  neck  and  at  the  flexures  of  the  joints,  [f^^d 
as  the  axilla  and  the  fingers.     As  I  have  said  above  (p.  110)  much  of  this  cicatrix, 
could  be  avoided  by  careful  extension  during  the  healing  process,  and  by  pro- 
moting rapid  union ;  but  in  many  cases,  especially  in  children,  some  amount 
of  contraction  is  often  inevitable. 

It  is  very  difficult  to  obtain  permanently  satisfactory  results  by  operation 
in  these  cases.  Consequently  every  attempt  should  be  made  to  stretch  the 
cicatrix  by  mechanical  means  before  any  plastic  proceeding  is  undertaken. 
When,  however,  the  latter  becomes  necessary,  several  different  measures 
present  themselves  for  selection.  The  simplest  is  merely  to  divide  the  cica- 
trix, put  the  parts  forcibly  on  the  stretch,  and  let  the  gap  fill  up  by  granula- 
tion, keeping  the  apparatus  constantly  applied  till  the  scar  is  completed,  which 
may  be  hastened  by  skin-grafting.  I  have  seen  this  method  succeed  in 
deformity  from  scarring  in  the  limbs,  but  in  the  neck  I  believe  it  always 
fails.  The  gap  left  by  the  division  of  the  cicatrix  may  be  filled  at  once  by 
a  flap  cut  from  the  thorax  or  from  the  back  of  the  neck  and  made  to  glide 
on  its  base,  so  as  to  be  attached  to  the  edges  of  the  divided  scar,  or  rather  to 
the  line  of  division  which  is  carried  between  the  scar  and  the  integument 
supposed  to  be  healthy.*  But  the  objection  to  this  plan  is  that  the  edges  of 
the  cleft  left  by  such  divisions  are  always  more  or  less  cicatricial  and  the 
base  of  the  cleft  is  also  unnatural  in  structure,  so  that  union  cannot  take  place 
rapidly.  Now,  it  is  on  the  occurrence  of  rapid  union  that  all  prospect  of 
success  in  plastic  proceedings  depends.  A  somewhat  more  satisfeu^tory  result 
may  be  hoped  for  if  all  the  cicatrix  can  be  extirpated,  but  this  is  usually  im- 
practicable in  the  neck.  The  result  of  such  operations,  as  far  as  I  have  seen 
(and  I  have  performed  and  seen  many  such),  has  been  that  even  in  those 
which  seemed  most  successful  at  first,  where  almost  the  whole  flap  united 
kindly  and  the  deformity  was  at  first  greatly  lessened,  some  part  remained 
long  unhealed,  and  at  this  point  a  band  of  cicatrix  ultimately  formed  which 
subsequently,  in  spite  of  the  best  efforts  of  the  surgeon,  contracted  slowly 
and  to  a  great  extent  reproduced  the  defonnity. 

Again,  the  deformity  of  the  lip  is  a  very  difficult  feature  in  contractions  of  <^*>e>*^ 
the  neck.  The  lower  lip  gets  drawn  down,  presenting  its  mucous  surface  ex- 
ternally, and  causmg  great  distress  from  dribbling  of  sahva  as  well  as  distort- 
ing the  other  features.  This  is  best  dealt  with  by  freeing  the  reversed  lip 
from  the  jawbone  as  well  as  possible  with  the  knife,  refreshing  its  upper 
edge,  and  drawing  over  it  two  pieces  taken  from  the  cheek  and  comers  of  the 
mouth.  These  pieces  are  cut  by  a  line  sloping  away  on  either  side  from  the 
centre  of  the  lower  lip  to  the  base  of  the  jaw,  and  continued  along  that  bone 

from  the  arm  or  other  part  and  inserted  into  the  face,  and  will  adhere  and  grow  there  (ibid. 
Spt.  18,  1876). 

'  Mr.  Butcher  has  shown  how  much  assistance  may  sometimes  lie  afforded  in  these  cases 
l>y  rabcutaneous  division  of  the  cicatrical  bands  around  the  chief  scar. 
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as  far  as  may  be  necessary,  but  so  as  not  to  wound  the  facial  artery.  These 
two  pieces  are  movable  enough  to  unite  with  each  other  in  the  middle  line, 
while  their  bases  are  sewn  into  the  refreshed  edge  of  the  lower  lip.  Similar 
operations  may  also  be  performed  in  cases  where  the  upper  or  lower  lip  has 
been  destroyed  by  cancer  or  injury. 
Webbed  A  somewhat  rare  deformity  is  that  in  which  the  fingers  are  united  by  a 

toeaT"  "°^  ^^^^  ^^  ^^"  either  in  their  whole  extent  or  for  some  distance  in  front  of  the 
natural  cleft.  The  same  deformity  is  found  in  the  toes,  but  it  is  of  no  conse- 
quence there.  In  the  hand,  however,  it  so  materially  limits  the  movements 
that  it  is  of  great  importance  to  remedy  it  if  possible :  but  it  is  very  difficult. 
The  difficulty  consists  in  the  great  tendency  to  cicatrisation  commencing  at 
the  posterior  angle  of  the  wound,  in  the  situation  of  the  natural  cleft.  If 
this  does  commence,  it  will  surely  though  gradually  extend  forwards  till 
the  web  is  reproduced  and  tighter  than  before,  because  cicatricial.  Of  a  great 
niunber  of  methods  which  have  been  employed  in  the  treatment  of  webbed 
fingers,  I  will  only  mention  two.  One  is  to  procure  a  permanent  opening  in 
the  situation  of  the  natural  cleft  by  the  insertion  of  a  ring — much  as  the 
hole  in  a  lady's  ear  is  kept  open — and  when  this  opening  is  completely  and 
permanently  established  to  enlarge  it  by  the  insertion  of  tents  or  wedges  in- 
creasing in  size.  A  large  separation  being  thus  made  at  the  cleft,  the  web 
in  front  can  be  divided  gradually  by  elastic  pressure ;  or  else,  after  the  hole 
has  been  established,  the  web  in  front  is  divided  close  to  one  of  the  fingers, 
and  the  two  flaps  thus  obtained  are  united  together  to  cover  the  other  finger, 
for  which  they  are  amply  sufficient.  Then  a  covering  is  obtained  for  the 
denuded  finger  out  of  some  distant  part  of  the  body — say  the  outer  side  of 
the  thigh.  A  flap  is  dissected  up  and  left  attached  by  both  its  ends,  and  the 
finger  is  thrust  in  below  it — much  as  the  hand  is  thrust  into  the  pocket — and 
the  edges  of  the  flap  united  to  those  of  the  cleft.  When  union  has  taken 
place,  the  ends  are  divided,  the  hand  released,  and  the  cut  e^ds  implanted. 


General 
observa- 
tions. 
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Retractors. 


AMPUTATIONS. 

The  chief  indications  in  amputation  are — 1.  To  remove  the  whole  of  the  parts 
which  are  diseased  or  injured  beyond  the  prospect  of  recovery.  2.  To  avoid  all 
unnecessary  loss  of  blood,  d.  To  cut  flaps  of  proper  shape  and  long  enough 
to  cover  the  bones  without  any  tension.  It  might,  perhaps,  be  added  that  the 
main  nerves  ought  never  to  be  left  so  long  as  to  be  exposed  to  pressure  by 
the  ends  of  the  bones. 

The  chief  methods  of  amputation  are  as  follows  : — 

The  circular^  in  which  a  cut  is  made  all  round  the  limb  through  the  skin 
and  fat,  which  are  thrown  back  from  the  muscles  something  like  the  cuff  of  s 
sleeve,*  then  the  muscles  are  divided  by  one  or  more  circular  sweeps  down  to 
the  bone,  then  all  the  soft  parts  are  retracted  from  the  bone  or  bones,  and  the 
latter  are  sawn  about  an  inch  above  the  part  first  exposed  by  the  division  of 
the  muscles. 

In  all  kinds  of  amputation  retractors  are  sometimes  wanted,  but  more 
generally  in  the  circular.  They  should  never  be  required  if  the  parts  are 
healthy,  but  may  be  indispensable  when  they  are  stiff  from  oedema  or  inflam- 
mation. For  the  thigh  or  arm  they  are  usually  made  of  two  plates  of  metal, 
each  having  a  handle  at  each  end  and  a  semicircular  notch  in  the  upper  edge. 

I  This  dissection  is  omitted  by  some  operators,  who  merelj  diride  all  the  pnrta  dovn  to 
the  bone  by  suceessive  circular  cuts,  while  an  assistant  retracts  the  parta  as  they  am  diTided. 
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One  of  these  is  placed  above  the  bone,  the  other  below.  The  two  notches 
form  a  hole  through  which  the  bone  passes,  and  the  soft  parts  are  then  pulled 
forcibly  upwards,  the  saw  being  apphed  just  below  the  retractors.  A  split 
piece  of  stout  cloth  will  answer  the  same  purpose.  When  there  are  two 
bones  a  tongue  must  be  torn  in  the  cloth  and  passed  between  the  bones,  the 
«nds  are  then  crossed  and  the  cloth  drawn  upwards. 

Flap  amputations  are  now  more  in  use  than  circular.  The  flaps  are  cut  FUpampu- 
in  two  ways,  by  transfixion  or  incision.  In  the  former  plan  when  the  flaps  *****'°* 
are  made  as  is  usual  in  front  and  behind  the  limb  (antero-posterior  flaps), 
the  knife  is  passed  as  near  as  possible  in  front  of  the  bone,  or  bones,  just 
below  the  place  where  the  saw  is  to  be  applied.  Then  the  knife  is  carried 
downwards  and  outwards,  cutting  as  long  an  anterior  flap  as  necessary  ;  the 
same  thing  is  done  behind,  the  flaps  are  drawn  up,  the  bones  cleaned  a  httle 
higher  up,  and  the  saw  applied.  The  same  operation  is  sometimes  done  on 
either  side  of  the  bone  (lateral  flaps),  chiefly  in  the  upper  arm.  In  this  way 
the  flaps  must  be  formed  of  all  the  tissues  of  the  limb ;  but  if  the  operator 
wishes  to  take  skin  only,  or  in  varying  proportion  to  the  muscles,  he  must 
make  his  flaps  by  incision,  carrying  the  knife  along  any  lines  which  he  may 
find  suitable,  and  then  raising  the  parts  from  without  inwards,  and  taking 
care  to  take  an  ample  allowance  of  fat  and  other  subcutaneous  tissues  along 
with  the  skin.  The  flaps  formed  by  transfixion  must  be  oval,  those  formed 
by  incision  may  be  of  any  shape.  They  may  also  be  formed  entirely  of  skin, 
the  muscles  being  divided  straight  down  to  the  bone  ;  or,  they  may  include 
all  the  tissues  of  the  limb  (as  in  Teale's  amputation),  or,  as  is  now  very 
commonly  done,  the  flaps  of  skin  having  been  thrown  back,  the  muscles  may 
be  divided  as  in  the  circular  amputation — an  operation  usually  spoken  of  as 
'  the  modified  flap  amputation.*  I  shall  endeavour  as  well  as  my  space 
allows  to  illustrate  each  of  these  methods  of  operating  in  speaking  of  the 
amputations  of  different  members,  in  doing  which  I  shall  describe  the  method 
which  seems  best  adapted  to  each,  though  in  all  of  them  it  is  quite  feasible, 
nay  is  necessary  sometimes,  to  adopt  a  method  the  farthest  possible  from  the 
one  here  recommended.  For  instance,  in  amputating  at  the  hip  or  shoulder 
the  flap  amputation  by  transfixion  is  the  best ;  but  it  is  often  necessary  to  cut 
the  flaps  by  incision,  and  even  the  circular  amputation  may  be  performed. 

The  instruments  required  for  amputation  are  very  simple.  In  the  pre-  Instru- 
sent  day  many  amputations  are  performed  with  a  simple  scalpel  rather  larger  JJ^put^!' 
than  a  dissecting  knife,  but  generally  an  amputating  knife  is  employed.  This  tion. 
should  have  a  sharp  point  and  a  fine  narrow  blade,*  and  its  length  should  be 
proportioned  to  the  size  of  the  limb.  The  shorter  it  is  the  easier  it  is  to 
manage,  but  for  transfixion-operations  its  length  must  considerably  exceed 
the  thickness  of  the  limb.  For  cleaning  the  bones  when  there  are  two,  a 
small  double-edged  catlin  is  convenient.  The  back  of  this  is  pressed  against 
the  &rther  bone,  dividing  all  the  soft  tissues  and  periosteum,  then  the  point 
is  thrust  between  the  bones  until  their  periosteum  is  also  completely  divided 
where  their  surfiEM^es  are  opposed,  then  the  point  is  disengaged  by  pressing  the 
front  of  the  blade  on  the  nearer  bone,  and  so  its  edge  is  drawn  up  the  nearer 
bone  till  it  comes  to  the  point  from  which  it  started.  A  peculiar  manipulation 
(called  the  figure  of  8)  is  sometimes  taught  for  doing  this,  but  it  requires 
really  no  special  instruction.  The  amputating  saw,  a  stout  strong-backed  saw, 
should  be  in  readiness,  and  a  pair  of  sharp  bone-forceps  to  cut  off  any  splinter 
that  may  be  left  projecting,  and  if  the  amputation  is  performed  in  a  case  of 

•  The  old  *  circular  *  knife  with  a  round  point  is  now  very  rarely  unod. 
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fracture,  the  lion-forceps  are  required  to  hold  the  end  of  the  Eractnied  boue 
while  it  is  sawii  smooth  above.     A  common  scalpel,  tenacula,  ligatures,  aiid 
the  contents  of  the  pocket  case  complete  the  armamentarium. 
DreuiDg  After  amputation  the  wound  is  to  be  dressed  as  prescribed  in  Chapter  I.. 

es  nmp.  ^  pjggg  gf  drainage-tube  being  passed  through  the  deep  part  of  the  stUDp.  m 
order  to  drain  off  the  abundant  sero- sanguineous  discbarge  which  umallT 
collects  in  the  cavity  if  it  is  tightly  sewn  up,  and  gives  rise  to  suppuration. 
If  the  stump  is  long  enough  the  patient  will  derive  much  comfort  from  its 
being  placed  on  a  splint  and  lightly  bajidaged,  and  the  splint  may  be  slung  if 
reiiuired.  When  the  flaps  are  necessarily  left  somewhat  deficient  in  length, 
or  when  they  retract  afterwards  so  as  to  threaten  to  leave  a  conical  stump. 
much  benefit  may  be  obtained  by  careful  bandaging,  the  parts  being  kept  well 
drawn  forward  while  the  bandage  is  being  applied  ;  and  still  more  advantage 
is  derived  from  the  application  of  continuous  traction  by  means  of  a  weight 
acting  on  a  stirrup  of  strapping,  which  has  been  secured  to  the  stump  by  one 
or  two  circular  strips,  a  few  inches  above  the  incision. 

AnpuM-  Amputation  at  the  shoulder -joint  is  best  performed  by  transfixbig.  and 

shonidei-     Cutting  the  flaps  from  within  outwards.     The  situation  of  the  joint  havint; 


been  already  fixed  in  the  surgeon's  mind,  he  gets  an  assistant  to  compress  the 
subclavian  artery,  while  a  second  manages  the  arm  for  liim,  holding  it  at 
first  at  right  angles  to  the  patient's  body.  The  operator,  standing  behind  the 
patient,  enters  the  knife  just  behind  the  posterior  flap  of  the  axilla,  and  brings 
its  point  out  close  to  the  coracoid  process.  It  is  quite  easy  to  open  die  joint 
with  the  point  of  the  knife  as  it  passes  across.  Then  a  large  flap  is  cut  out 
of  the  deltoid  muscle,  which  is  retracted  by  the  second  assistant,  who  now 
brings  the  arm  down  to  the  side  and  pushes  the  head  of  the  bone  up  oat  of 
tlie  joint  as  the  operator  passes  the  heel  of  the  knife  round  it.  The  knife 
having  now  quite  severed  the  articulation,  the  second  assistant  again  holds 
the  arm  perpendicular  to  the  body,  while  the  surgeon  brings  hia  knife  pajrmllel 
witli  the  humerus,  and  cuts  a  short  flap  out  of  the  ports  internal  to  it  in  the 
axilla.  One  of  tlic  assistants  or  the  operator  himself  follows  the  knife  vrith 
the  fingers  inside  the  flap  to  catch  the  axillary  artery  between  the  fingers  and 
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thomb  in  case  the  presBure  on  the  subclavian  is  insufficient.  On  an  emer- 
gency (such  as  sometimes  occurs  in  war)  the  pressure  on  the  subclavian  may 
be  dispensed  >vith,  and  the  operation  can  be  and  has  been  done  without  the 
aid  of  any  trained  assistant  at  all,  the  operator  being  aided  only  by  a  man 
who  manages  the  arm  for  him  and  helps  him  to  tie  the  vessels.  If  it  is 
found  more  convenient,  the  surgeon  in  operating  on  the  right  arm  may  stand 
in  front  of  the  patient,  and  cut  the  anterior  flap  by  entering  the  point  of  the 
knife  by  the  side  of  the  coracoid  process,  and  bringing  it  out  near  the  pos- 
terior flap  of  the  axilla. 

There  are  many  other  ways  in  which  this  amputation  can  be  performed 
by  cutting  flaps  from  the  skin  inwards,  by  a  modified  circular  method,  or  by 
using  any  tissue  left  uninjured  to  cover  the  glenoid  cavity.    I  have  seen  cases 

in  which  the  tissues  were  so  far  torn  off  the 
_  arm  and  scapula  that  even  this  was  impos- 
sible, yet  which  healed  well  by  granulation, 
and  left  really  little  to  desire.  Amputation  at 
the  shoulder-joint  is  by  far  the  most  success- 
ful of  all  the  major  operations  ;  but  it  should 
not  be  performed  except  in  cases  of  evident 
necessity,  since  any  movable  stump  which 
can  be  formed  out  of  the  arm,  however 
short,  will  be  of  some  use  to  the  patient. 

Amputation  through  the  continuity  of  the  Ampau- 
humerus  can  be  performed  in  any  way  that  '*°"  °^  **** 


arm. 


the  operator  fancies,  or  that  the  nature  of 
the  disease  or  injury  points  out  as  advisable. 
One  of  the  best  methods,  I  think,  is  the 
combination  of  skin-flaps  with  a  circular 
incision  of  the  muscles.  The  tourniquet  may 
be  put  on  near  the  axilla,   or  Esmarch*s 

Tm.4<»4.  Diagmmofasectionofthenpper  bandage  may  be  applied,  or  the  axillary 
arm,  ghowiiiK  tiip  pBrto  as  they  would  be  artery  may  be  held  by  an  assistant.     The 

wen  in  a  circular  amputation.  x  •  •  •      -i  •• 

.A,  The  brachial  vcmxis,  tiaring  the  median  Operation  IS  uow  Comparatively  rarely  per- 

m*rve  in  front  of  the  artery,  and  the    »  ji-ii'  t  i-ij*' 

ulnar  at  »ome  distance  below  it,  aiouj?  lormecl,  ciiiefly  lu  cascs  01  compucated  mjury 

™i!:;t'Thc'Lim^^^^^^  in  which  it  is  impossible  to  preserve  the 

^y?n^:::::^\f^^.^^J:^I^^^^^^         ^^^^  or  cases  of  malignant  disease.    In  the 
.»pirttincrveinthe*ub«tanccofthetrioepa  former  casc  Very  few  vessels  wiU   require 

mtiHcle  and  tlic  superior  profuntla  vessels      .  "^  ,  ^    , 

aiouK  with  it.  In  front  of  the  humerus  ligatuTc,  probably  the  bracliial  and  superior 

ii^noen  the  mn.<oulo-cutanoous  nerve  lying  -       •%         •%%  y        i  •%  tt        trvT      x 

bet  ween  the  biceiiK  and  bmchialis  anticus,  prOfUnda  Will  DC  the  OUly  OneS  ( Fig.  404  ) .     In 
and  in  the  Huiwrflclal  cellular  tisKtie  the  t  •^\  •         i  b 

cephalic  vein.    MuscuUr  vesweb*  wUl  pro-  CaSCS  Ot    rapiOly-grOWing  tumOUT,  Of  COUrSC, 

lS«LSStVe\\rcS'm^^^^^^    ^  *''  the  Smaller  arteries  will  have  become  en- 
larged, and  must  be  tied. 
In  some  rare  cases  amputation  has  been  performed  through  the  elbow-  Through 
joint.     There  would  be  no  difficulty  in  fashioning  the  flaps,  but  the  opportu-  ^^  *^*^^* 
nity  for  performing  the  operation  must  be  very  rare,  for  any  part  of  the 
forearm  which  can  be  preserved  would  be  useful,  and  if  the  whole  fore- 
arm is  destroyed  the  humerus  is  also  probably  injured,  and  its  end  must  be 
removed.     In  the  only  case  in  which  I  have  as  yet  performed  this  amputation 
I  made  a  long  skin-flap  from  the  back  of  the  hmb,  and  turned  it  over  to  meet 
the  parts  in  front  which  were  divided  by  a  transverse  cut.     The  resulting 
stump  was  an  excellent  one ;   and  I  have  seen  excellent  stumps  of  this 
amputation  from  the  practice  of  other  surgeons. 
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AmpnU- 
tioQof  tbe 
(breann. 


Amputation  of  the  forearm  ia  a  very  common  operation,  and  is  performed 
on  account  of  laceration  of  the  hand,  or  of  caries  of  the  wriHt,  or  mslign&nt 
tumour. 

The  rectangular  or  Teale's  amputation  in  this  part  of  the  limb  is  a  verj- 
good  method,  for  the  chief  difficulty  in  amputation  of  the  forearm  is  caused 
by  the  numerous  tendons  (especially  near  the  wrist)  which  are  hable  to  b© 
cut  irregularly,  and  so  interfere  with  a  perfect  result.  In  tbe  rectangular 
operation  these  are  divided  straight  across  and  the  flaps  formed  are  more 
regular.  I  usually  make  the  long  flap  in  the  rectangular  amputation  of  the 
forearm  in  front — preferring  this  to  Mr.  Teale's  original  method,  in  which 
the  long  flap  was  made  behind— a  method  still  followed  at  Leeds.  The  long 
anterior  flap  gi\es,  I  think,  a  better  covering  for  the  bones,  and  a  mor« 
equable  thickness  of  parts  in  the  flap.  Either  method,  however,  may  be 
adopted.  But  many  other  plans  are  in  use ;  a  modified  flap— i.e.  skin-flaps 
with  circular  incision  of  the  muscles — 
or,  on  the  other  hand,  a  circular  sleeve  \ 

of  skiu  turned  back,  and  then  short 
flaps  cut  out  of  the  muscles  by  passing 
the  catlin  in  front  of  the  bones,  below 
the  two  main  arteries,  and  cutting 
outwards,  and  then  making  a  similar 
small  flap  behind  (as  recommended 
by  Sir  P.  Hewett),  or  the  common 
circular  operation,  will  all  give  good 
results  when  carefully  executed.  If 
any  tendons  project  irregularly  they 
must  be  trimmed  off  before  the  flaps 
are  adjusted.  The  position  of  the  fi 
vessels  can  be  seen  from  the  annexed 
diagram  (Fig.  4061. 

In  some  rare  cases  the  whole  hand 
is  removed  at  the  wrist.     This  is  best 
done,  I  think,  by  cutting  two  toler-       m™  iwtwp 
ably    equal    semicircular    flaps    back       °"^ 
and  front  from  the  skin  inwards.     If  the  pisifoi 
inconveniently  prominent  it  may  be  cut  off. 

The  fingers  are  constantly  amputated  at  any  of  their  three  joints,  some  times 
tlirough  the  continuity  of  one  of  the  phalanges,  and  more  frequently  through 
the  metacarpal  bone,  the  head  of  which  is  removed  along  with  the  finger. 
The  two  terminal  phalanges  are  best  amputated  by  cnttuig  pretty  straight 
into  the  articulation  on  its  dorsal  aspect,  corresponding  to  the  central  fold  of 
the  skin  on  this  side  of  the  joint,  and  then  passing  the  knife  through  the 
joint  and  shaping  a  long  flap  out  of  the  tissues  on  the  palmar  sur&ce.  In 
amputating  the  knuckle  it  ia  imporiAot  in  a  labouring  man  to  preserve  the 
head  of  the  metacarpal  bone.  Those  who  study  appearances  sometimes 
recommend  its  removal  in  persons  who  are  not  called  upon  for  manual  Uboor ; 
but  this  weakens  the  hand  so  by  the  section  of  the  transverse  ligament  and 
other  structures,  that  it  seems  to  me  better  always  to  preserve  the  head  of 
the  bone  if  possible,  though  the  gap  between  the  two  fingers  ia  no  doubt  an 
ugly  deformity.  In  the  dissecting-room  the  amputation  maybe  accomplished 
witli  a  single  sweep  of  the  knife.  The  knife  should  be  long  and  thin,  but 
stout.     The  finger  to  be  removed  (say  the  middle)  is  seized  and  drawn  to  the 
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ulnar  side,  the  heel  of  the  knife  is  laid  on  its  radial  side,  at  the  anterior  end 
of  the  incision,  and  carried  on  with  a  sawing  motion  backwards  till  it  arrives 
at  the  position  of  the  joint.  It  is  now  turned  transversely  through  the  joint, 
and  then  forwards  to  cut  out  the  flap  on  the  ulnar  side.  The  various  exigen- 
cies of  injury  and  disease  often  render  this  operation  impracticable  on  the 
living  subject,  and  the  flaps  must  be  shaped  as  the  operator  best  can,  but 
inclining  to  this  model.  If  the  head  of  the  metacarpal  bone  is  to  be  removed, 
the  incision  must  be  prolonged  sufficiently  backwards  to  allow  of  the  bone 
being  cleaned  and  the  cutting  forceps  appHed. 

The  thumb  is  very  rarely  amputated,  since  its  preservation,  or  that  of  any  Ami»ata- 
part  of  it,  is  so  useful  as  a  point  d'appui  to  the  fingers,  even  if  it  is  itself  JjJ*"^^  *^* 
immovable,  that  surgeons  generally  leave  cases  of  injury  of  the  thumb  to 
nature  ;  and  in  cases  of  diseased  joints  or  phalanges  the  expectant  treatment 
is  still  more  plainly  imperative.  The  thumb  may  be  amputated  at  its  joint 
with  the  trapezium  bone  by  carrying  an  incision  forward  on  the  dorsal  aspect 
of  the  metacarpal  bone  from  the  position  of  the  joint,  then  making  it  include 
the  metacarpo-phalangeal  joint  in  an  oval  manner,  and  so  returning  to  the 
point  from  which  it  started.  Thus  an  ample  covering  is  secured  for  the 
flap,  and  no  incision  made  in  the  palm.  The  thumb  being  freely  divided 
from  the  fold  uniting  it  to  the  forefinger,  is  lifted  up,  the  knife  passed  below 
its  metacarpal  bone,  separating  it  from  the  palmar  muscles,  and  then  by 
dividing  the  ligaments  which  unite  it  to  the  trapezium  the  whole  member  is 
removed;  or  palmar  and  dorsal  flaps  may  be  formed  by  passing  a  long 
bistoury  in  front  of  the  thumb  from  near  the  situation  of  the  joint  to  the 
fold  between  the  thumb  and  forefinger,  and  then  cutting  out  a  large  flap 
from  the  mass  of  muscles  of  the  thumb.  The  joint,  which  is  now  exposed, 
is  divided,  and  a  smaller  flap  made  from  the  dorsum.  The  radial  artery  is 
sometimes  divided  in  the  operation,  though  by  carefully  keeping  the  knife 
close  to  the  bone  as  the  operator  passes  through  the  joint  this  may  be  avoided. 

The  operation  at  the  hip-joint  is  the  most  formidable  of  all  the  ampu-  Ampuu- 
tations.  In  performing  it  it  is  often  essential  to  get  the  operation  over  as  [[f^jolnll* 
rapidly  as  possible,  and  this  is  the  case  especially  when  a  tourniquet  cannot 
be  applied.  The  surgeon  will  require  at  least  four  assistants :  one  to 
administer  the  anaesthetic;  a  second  to  attend  to  the  tourniquet,  and  if 
needful,  compress  the  artery  in  the  groin  ;  a  third  to  support  the  limb,  and 
a  fourth  to  manipulate  it  so  as  to  fBu^ilitate  the  movements  of  the  knife.  The 
tourniquet  which  is  in  use  in  this  amputation  is  one  invented  by  Professor  The  aortic 
Lister,  and  generally  called  after  his  name ;  but  he  has  pointed  out  that  ^^i^iqu^^ 
Professor  Pancoast,  of  Philadelphia,  had  previously  designed  a  similar 
instrument.*  It  is  a  large  horse-shoe  tourniquet,  resting  by  a  broad  base  on 
the  loins  and  somewhat  steadied  by  a  strap  which  passes  from  its  expanded 
end  to  its  arm.  The  end  of  the  arm  carries  a  screw  and  pad.  The  pad  is 
apphed  over  the  aorta,  just  above  the  umbilicus,  and  by  screwing  it  home  (if 
the  tourniquet  is  of  the  proper  size)  the  pulse  in  both  groins  can  be  arrested, 
which  shows  that  the  aorta  is  commanded.  This  method  of  controlling  the 
hiemorrhage  is  most  efficient,  and  I  have  used  it  several  times  with  perfect 
success.  In  a  child  who  is  not  too  stout  the  aorta  can  be  easily  commanded 
by  manual  pressure.  But  the  pressure  required  to  stop  the  pulse  in  the 
abdominal  aorta  in  an  adult,  especially  if  the  abdomen  is  stout,  must  be 
great,  and  sometimes  produces  alarming  dyspnoea.  Accordingly  Sir  J.  Lister 
himself  no  longer  recommends  it.    Many  other  plans  are  in  use.    &Ir.  Davy 
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Ampata- 
tion  of  the 
thigh. 


Ampata- 
tion 

through 
the  knee* 
joint. 


The  thigh  may  be  amputated  in  various  ways,  and  at  any  level,  the  femur 
being  divided  as  high  as  the  trochanter,  or  as  low  as  the  condyle;  but  surgeons 
are  always  anxious  to  go  as  low  as  is  consistent  with  removing  the  disease, 
remembering  Diefifenbach's  saying  that  *  the  danger  rises  with  every  inch/ 
The  old  circular  amputation,  or  a  combination  in  which  the  skin  is  cut  in 
ilaps,  the  longer  anteriorly,  and  then  a  circular  sweep  is  made  through  the 
muscles,  seem  to  me  the  best  methods.  For  the  amputation  close  on  the 
knee-joint  Mr.  Garden's  method  is  now  in  great  favour.  *Its  principle  is  that 
of  making  the  whole  stump  out  of  one  long  anterior  flap  of  skin  reaching 
below  the  patella,  and  cutting  the  posterior  skin  and  muscles  straight  down 
to  the  bone ;  then  raising  all  the  soft  parts  somewhat  from  the  bone  and 
dividing  it  horizontally  through  the  condyles,  below  the  medullary  canal. 
This  is  sufficient  ia  most  cases  of  disease  of  the  knee,  and  leaves  a  very  long 
and  very  useful  stump.  It  is  believed  also  to  be  less  exposed  to  the  danger 
of  osteomyelitis  than  the  operations  are  in  which  the  medullary  canal  is 
laid  open.  Flap  operations  can  also  be  performed  in  any  part  of  the  thigh* 
either  by  anteroposterior  or  lateral  flaps.  Mr.  Teale's  method  by  rectangular 
flaps  is  not  applicable  to  the  thigh,  in  consequence  of  the  high  level  at  which 
the  bone  must,  on  this  method,  be  necessarily  divided. 

Amputation  through  the  knee-joint,  leaving  the  whole  cartilaginous  sur- 
face of  the  femur  and  patella  intact,  is  an  operation  of  which  I  am  myself 
rather  fond,  in  cases  where  the  whole  of  the  leg  is  destroyed  by  accident,  or 
where  malignant  disease  attacks  the  tibia,  yet  there  is  plenty  of  sound  skin 
below  the  knee.^  A  long  skin-flap  is  cut  out  of  the  front  of  the  leg  by  an 
incision,  convex  downwards,  starting  from  the  back  of  either  condyle  and 
reaching  four  or  Ave  inches  down  the  leg.  The  skin  and  the  patella  having 
been  raised  from  the  bones  and  the  lateral  ligaments  completely  divided,  the 
surgeon  changes  the  scalpel  for  the  amputating  knife,  which  he  passes  behind 
the  tibia  and  cuts  a  posterior  flap  outwards.^  This  flap  need  only  extend  a 
very  short  distance  if  the  anterior  flap  is  long  enough,  and  it  is  better  so,  as 
the  wound  then  falls  completely  behind  the  femur.  The  pophteal  and  one 
or  two  articular  branches  are  probably  all  that  will  require  hgature. 

This  operation  is  variously  modified.  Mr.  Butcher  describes  an  operation 
as  *  amputation  at  the  knee-joint,'  in  which  the  end  of  the  femur  is  cut 
through  and  the  stump  made  chiefly  from  the  skin  and  muscles  of  the  calf, 
the  latter  being  hollowed  out  as  far  as  is  necessary  to  render  the  flap  pliable 
and  admit  of  its  being  attached  to  the  skin  in  front  of  the  femur.  This  is,  as  it 
were,  Garden's  method  reversed,  and  the  latter  is  generally  preferred. 

Again  there  is  an  operation  which  goes  usually  by  the  name  of  '  6ritti*8 
amputation,'  in  which  the  flaps  are  formed  as  for  the  amputation  through  tlie 
knee-joint,  but,  either  in  consequence  of  disease  or  injury  in  tlie  lower  end  of 
the  femur,  or  from  not  being  able  to  get  sufficient  sound  tissue  to  cover  the 
condyles,  the  operator  is  obliged  to  saw  through  them.  Then  the  patella  is 
sawn  perpendicularly,  so  that  all  its  cartilage  is  removed.  The  anterior  flap 
is  brought  over  the  sawn  end  of  the  femur,  and  the  sawn  surface  of  the 
patella  applied  to  that  of  the  femur. 

>  The  main  advantiiges  of  aniputation  at  the  knee  are  the  length  and  power  of  the  atiunp 
and  the  broad  unirritable  face  for  application  of  the  artificial  leg.  It«  disadTantages  are  Iho 
tendency  to  sloughing  of  the  long  flap  and  to  al>»cess  extending  up  the  thigh. 

'  Or  the  posterior  flap  may  be  cut  from  the  skin  inwards  with  the  same  knife  as  wb^ 
used  in  cutting  the  anterior  flap,  or  the  whole  operation  performed  with  a  short  amputating* 
knife. 
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Or,  in  tlie  amputation  throagb  the  knee-joint,  the  chief  flap  can  be  made 
from  behind,  and  the  Bcar  brought  up  in  front  of  the  femur,  the  patella  being 
removed;  or  the  amputation  may  be  performed  by  lateral  ekin-flaps — a 
method  which  is  recommended  as  not  requiring  such  long  flaps,  so  that 
sloughing  is  less  probable,  and  as  bringing  the  cicatrix  to  he  in  the  hollow 
between  the  femoral  condyles.' 

Amputation  of  the  leg  may  be  performed  by  the  circular  method,  which  Ampuu- 
secures  a  somewhat  lower  section  of  the  bones  than  any  of  the  flap  operations,  j^, 
or  by  skin-flaps  and  circular  section  of  the  muscles  ;  or  by  flaps  formed  on 
the  anterior  aspect  by  section  from  the  skin  inwards,  and  on  the  posterior  by 
transfixing  the  parts  and  cutting  outwards.  In  transfixing  from  the  tibial 
side  the  operator  must  be  careful  not  to  pass  his  knife  through  tlie  inter- 
osseous space  in  front  of  the  fibula,  instead  of  behind  it.  I  have  seen  this 
twice  done  on  the  living  subject,  Mr,  Teale's  operation,  by  rectangular  Tb*!^*!]!- 
flaps,  is,  however,  a  very  good  method  in  this  amputation,  when  the  operator  P" 
has  no  objection  to  dividing 
the  bones  somewhat  higher 
up ;  and  this  seems  a  con- 
venient place  for  describing 
it.  No  amputating- knife 
is  required  for  this  opera- 
tion, which  is  performed 
with  a  rather  large  scalpel. 
Having  made  up  his  mind 
where  he  will  divide  the 
hones,  the  surgeon  mea- 
sures (with  a  tape  or  with 
his  eye)  the  circumference 
I  of  the  limb,  he  takes  a 
'  horizontal  line  the  length 
<  of  half  this  circumference 
[  with  its  extremities  lying 
eu«'^mt«!  behind  the  tibia  and  fibula, 
"  ]  and  from  the  ends  of  this 

"'^^"''iJSKili^  ^^  ^®  draws  two  incisions 
i  ihort,  uhi  of  the  same  length  as  the 
'oonuiniDg  base Vertically downwards ,* 
and  unites  their  ends  by 
au  incision  parallel  to  the  base.  He  cute  through  all  the  tendons  and  vessels 
straight  down  to  the  bones  and  interosseous  membrane,  and  then  raises  all 
the  parts,  including  the  anterior  tibial  vessels,  from  the  bones  and  inter- 
osseous membrane.  Much  care  must  be  taken  not  to  notch  the  artery  m 
doing  this,  the  edge  of  the  knife  being  kept  always  on  the  membrane. 
Having  raised  the  anterior  fiap  completely,  the  operator  cuts  the  posterior 
flap  by  a  transverse  incision  running  across  the  back  of  the  leg  down  to  the 
bones,  the  posterior  flap  being  a  quarter  the  length  of  the  anterior.  The 
interosseous  membrane  being  divided  and  the  bones  perfectly  cleaned,  the 
saw  is  apphed.     For  this  purpose  the  leg  is  turned  outwards,  bo  that  the 

■  On  (be  aulijoct  at  amputation  at  and  Dear  the  ka««.  I  Toald  refer  ths  reader  to  papen  by 
Mr.  Pollock  and  Mr.  BUiku^  in  ' Mwl.-Chir.  Trana.'  vol.  liii. 

>  Ai  the  limb  lapidl;  decreawa  in  nae  the  lower  end  of  the  flap  includn  much  more  thaa 
half  the  circnmfereDce  of  ths  leg. 
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fibula  is  first  presented  to  the  operator,  and  the  division  of  the  fibula  com- 
pleted while  the  tibia  is  still  only  half  sawn  through.  The  vessels  having 
been  tied  (see  Fig.  408),  the  long  anterior  flap  is  bent  over,  its  lower  edge 
sewn  to  that  of  the  posterior  flap,  and  its  doubled  lateral  edges  stitched 
together.  If  the  flaps  have  been  cut  truly,  the  whole  fits  perfectly,  and  when 
it  unites  kindly  it  makes  a  most  excellent  stump ;  but  it  is  not  a  suitable 
operation  for  weakly  persons,  on  account  of  the  probability  of  sloughing  of 
part  of  the  long  flap,  and  if  secondary  haemorrhage  comes  on  it  is  very 
troublesome. 

Mr.  H.  Lee  has  proposed  to  reverse  Teale's  proceeding,  making  the  long 
flap  from  behind  instead  of  in  front,  so  as  to  obtain  thicker  tissue  for  the  long 
flap,  which  is  therefore  less  liable  to  slough,  and  to  avoid  leaving  a  long  piece 
of  nerve  (the  anterior  tibial),  which  has  to  be  bent  on  itself  in  adjusting  the 
flaps. ^  I  have  seen  very  good  results  from  this  operation  in  Mr.  Lee's  hands 
and  my  own  ;  but  it  is  somewhat  difficult  to  be  certain  of  the  position  of  the 
posterior  tibial  vessels  in  performing  it,  and  the  tendinous  part  of  the  gastro- 
cnemius muscle  in  the  lower  part  of  the  leg  does  not  easily  lend  itself  to  the 
bending  which  the  long  flap  has  to  undergo. 

Teale's  method  provides  the  bones  with  a  thick  cushion  formed  in  great 
part  of  muscles.  These  muscles  ultimately  waste  away,  but  while  they  are 
undergoing  tliis  process  the  stump  becomes  consolidated,  and  the  skin  does 
not  adhere  to  the  bones,  so  that  the  face  of  the  stump  will  bear  the  wooden 
leg  to  press  directly  on  it. 

In  performing  amputation. of  the  leg  when  the  tissues  are  at  all  con- 
solidated by  inflammation,  it  is  often  difficult  to  retract  the  parts  from  the 
bones.  In  such  cases  a  linen  retractor  is  required.  This  is  made  with  a  long 
piece  of  stout  linen,  in  one  end  of  which  a  tongue  is  cut  or  torn,  leaving  this 
eild  to  consist  of  three  strips,  the  central  one  the  narrowest.  This  tongue  is 
passed  througli  the  interosseous  space,  the  broader  ends  are  crossed  in  front  of 
the  bones,  and  thus  the  parts  can  be  forcibly  pushed  up  and  the  bones  exposed 
much  higher  than  is  otherwise  possible. 

In  amputating  the  leg  the  posterior  tibial  artery  often  retracts  into  the 
comer  of  the  stump  (especially  when  the  flaps  are  made  by  transfixion),  and 
it  is  very  troublesome  to  tie  it,  or  any  of  its  branches  divided  near  the  trunk. 
Svme's  Syme*s  amputation  through  the  ankle-joint  is  thus  performed,  if  we  follow 

amputa-  the  directions  of  its  author : — The  anterior  flap  is  formed  by  drawing  the 
knife  from  the  point  of  the  external  malleolus  to  the  corresponding  point  on 
the  opposite  aspect  of  the  foot,  i.e.  below  and  behind  the  internal  malleolus. 
The  anterior  flap  can  be  made  to  extend  down  the  dorsum  of  the  foot  a  short 
distance  if  the  surgeon  thinks  fit.  The  posterior  flap  is  made  by  drawing  the 
knife  from  one  end  of  the  anterior  flap  to  the  other  across  tlie  lower  sur£EK« 
of  the  OS  calcis,  inclining  it  rather  towards  the  heel,  so  that  the  incision 
slopes  backwards.  The  posterior  flap  is  then  dissected  back  and  thrown 
round  the  end  of  the  os  calcis  until  the  tendo  Achilhs  is  separated  from  that 
bone  and  the  knife  turns  round  the  uppe^  aspect  of  the  calcaneum.  In  doing 
this  the  operator  must  be  careful  to  keep  the  edge  of  the  knife  directed 
towards  the  bone,  so  as  not  to  score  the  skin  and  not  to  make  a  button-hole. 
It  is  impossible  to  do  this  satisfactorily  if  (as  is  often  directed)  the  flapi; 
extend  from  one  malleolus  to  the  other ;  for  this  makes  the  inner  part  of  the 
flap  so  high  and  broad  that  it  can  hardly  be  dissected  round  the  heel  without 
great  force.     When  the  os  calcis  is  denuded,  the  anterior  flap  is  to  be  thrown 

'  •  Mwl-Chir.  Trans.'  vol.  xlviii.  p.  195. 
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up,  the  ankle-joint  opened,  the  knife  passed  round  the  inner  and  then  the 
outer  malleolus,  and  the  foot  removed.  Next  the  tibia  and  fibula  are  to  be 
cleaned  for  about  half  an  inch,  taking  care  by  keeping  the  knife  close  to  the 
bone  that  the  posterior  tibial  artery  is  not  punctured,  and  a  thin  horizontal 
slice  of  the  tibia  with  both  malleoli  sawn  off.  The  arteries  are  then  secured 
(Fig.  409),  and  the  flaps  sewn  up.  Many  surgeons  think  it  best  to  pass  a 
drainage-tube  from  one  angle  of  the  wound  through  an  opening  made  at  the 

back  near  the  tendo  Achillis,  so  as  to  avoid  the 
bagging  of  matter  in  the  posterior  flap.  Other- 
wise it  is  almost  always  necessary  when  suppura- 
tion sets  in  to  make  an  opening  in  the  flap.^ 

The  operation,  however,  is  much  more  easily 
performed  in  the  reverse  manner  to  that  pre- 
scribed by  Mr.  Syme.  The  flaps  are  marked  out, 
the  anterior  one  formed,  the  joint  opened,  and 
then  the  posterior  flap  dissected  from  the  upper 
part.  In  this  way  the  difficulty  of  dissecting  the 
posterior  flap  round  the  heel  is  quite  avoided,  and 
it  is  a  matter  of  indifference  to  what  exact  points 
the  incisions  are  drawn. 

This  amputation  is  now  sometimes  performed 
in  the  sub- periosteal  manner,  the  periosteum  of 
the  OS  calcis  being  raised  in  the  lower  flap,  and 
only  the  malleoli  being  removed  from  the  bones 
Fia.  409.    The  stump  of  symev  0^  the  leg.     The  object  is  to  give  a  longer  and 

ttmputotioii.     A.    The    antorlor    more  SOHd  Stump.* 
tibial  TCBselfl  and  nerve,  divided  ^ 

below  the  point  where  ti>e  ex-         The  great  rccommcndatiou  of  stone's  ampu- 

tensor  propriiu    pollicLs    passes  .       ii  ^^  r    xi  x  i  •   i      'x 

over  them,    b,  Ttie  8<>ctiou  of  tatiou  IS  the   excellence  of  the  stump  which  it 

the  tiblu.    D,  That  of  tiie  tlbnla.    ^  xix*  ^xiiii.*  \^^         r 

i.  The  iweterior  tibial  artorj  and  foHus,  the  tissues  of  the  heel  being  Capable  of 
L''s^"Te"t'e°;do';'of'"^^^  sustaining  any  pressure,  so  that  the  patient  walks 

r^ue'^inrtKnricJ^iiii.^^  ^bout  easily  with  a  kind  of  elephant's  foot  appa- 

ratus,  which  can  be  made  to  resemble  the  natural 
foot  to  a  great  extent  by  having  a  foot-piece  put  on  to  it,  and  he  can  walk 
a  short  distance  well  enough  without  any  apparatus  at  all.  The  operation 
is  avaOable  in  most  cases  of  disease  of  the  ankle  and  tarsus,  and  in  many 
cases  of  injury. 

Pirogoff's  amputation  is  a  modification  of  Syme's,  in  which  the  extremity  pirogoffV 
of  the  OS  calcis  is  saved  and  is  applied  to  the  cut  end  of  the  tibia,  in  order  ^/"P^^* 
that  it  may  unite  with  that  bone  and  form  a  longer  stump.  The  flaps  being 
marked  out  in  the  same  way  as  in  S3nne'8  amputation  the  saw  is  applied  to 
the  incision  across  the  under  surface  of  the  os  calcis  and  that  bone  is  sawn  in 
a  direction  sloping  upwards  and  backwards  to  its  upper  surface  behind  the 
ankle.  Then  the  joint  is  opened  and  the  malleoli  and  under  surface  of  the 
tibia  removed  just  as  in  Syme's  amputation.  The  section  of  the  os  calcis  is 
then  placed  in  apposition  with  that  of  the  tibia,  and  the  wound  united.  When 
all  goes  well  Pirogoff's  amputation  forms  a  very  good  stump ;  but  it  is  not 
very  often  available,  for  in  cases  of  disease  requiring  amputation  the  os  calcis 
is  usually,  or  very  often,  involved,  and  in  cases  of  injury  either,  on  the  one 

'  The  reason  why  Mr.  Syme  was  so  emphatic  in  direct tDg  the  operator  to  avoid  making  a 
'hutton-hole'  was  not  so  much  l)ecau8e  the  hole  is  in  itself  a  disaclTantago,  as  because  it  shows 
that  the  ^nife  is  ilirccted  towards  the  skin  and  is  dividing  its  nutrient  veasels. 

'  O.  H.  B.  Macleod  and  Joseph  Bell  in  *  Brit.  Med.  Joum.'  vol.  ii.  1875. 
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hand,  more  of  the  foot  can  be  preserved,  or,  on  the  other,  the  surgeon  finds 
himself  obliged  to  amputate  through  the  leg. 

In  some  cases  it  may  be  that  the  os  calcis  and  the  bones  of  the  front  of 
the  tarsus  are  diseased  or  injured,  but  the  astragalus  is  healthy ;  and  then  a 
very  good  stump  may  be  made  by  forming  a  heel  and  a  dorsal  flap  long 
enough  to  meet  beneath  the  astragalus,  severing  that  bone  from  its  con- 
nection to  the  calcaneum  and  scaphoid,  and  leaving  it  in  the  ankle,  while  the 
rest  of  the  foot  is  removed,  but  I  have  not  had  any  opportunity  of  seeing 
this  operation  practised.  It  does  not  seem  of  much  importance  by  what 
precise  incisions  the  flaps  are  formed,  so  that  they  are  sufficiently  ample,  and 
that  the  lower  flap  is  formed  chiefly  of  the  tissues  of  the  heel,  as  in  Syme's 
amputation.  I  must  refer  the  reader  for  the  details  of  the  published  cases 
of  this  rare  operation  to  Mr.  Hancock's  '  Lecturee  on  the  Anatomy  and 
Surgery  of  the  Foot,'  pp.  191  et  seq.,  where  he 
will  find  described  also  a  modification  of  the  sub- 
astragaloid  amputation  devised  and  performed  by 
Mr.  Hancock  himself,  and  bearing  the  same  rela- 
tion to  the  ordinary  subastragaloid  amputation 
as  Pirogoffs  does  to  Syme's  amputation.  Mr. 
Hancock  preserves  a  portion  of  the  back  of  the 
OS  calcis  in  the  heel- flap,  saws  off  the  head  of  the 
astragalus  and  its  lower  articulating  surfEices,  and 
then  adapts  the  cut  surface  of  the  os  calcis  to  that 
of  the  astragalus.  The  result,  as  figured  in  Mr. 
Hancock's  work,  is  an  excellent  stump,  almost 
as  long  as  the  sound  limb,  and  quite  capable  of 
bearing  any  amount  of  pressure.  The  distin- 
guishing recommendation  of  the  subastragaloid 
amputation  is  the  increased  length  of  the  stump, 
even  as  compared  with  Pirogoffs,  and  still  more 
with  Syme's  amputation,  and  this  advantage 
attaches  still  more  strongly  to  Hancock's  ampu- 
tation. 

Chopart's  amputation  is  performed  through 
tlie  transverse  tarsal  joint  (Fig.  410).  The  tu- 
berosity of  the  scaphoid  is  easily  felt,  and  the 
position  of  the  calcaneo- cuboid  joint  half-way 
between  the  external  malleolus  and  the  point  of 
the  fifth  metatarsal  bone  is  known.     An  incision 

is  drawn  across  from  one  of  these  points  to  the  other  with  a  scalpel,  and  a 
short  dorsal  flap  is  cut,  the  transverse  tarsal  joint  opened,  and  the  bones 
fairly  separated  from  one  another.  Then  by  means  of  an  amputating  knife 
a  long  plantar  flap  is  cut  outwards,  or  towards  the  skin.  This  flap  can,  of 
course,  be  cut  with  the  scalpel  by  incision  frqm  the  skin  alnu)st  equally 
readily. 

One  objection  often  made  to  Chopart's  amputation  is  that  the  tendo 
AchilHs  is  liable  to  displace  the  bones  upwards,  being  no  longer  antagonised 
by  the  tendons  in  front,  so  that  the  scar  is  brought  downwards  and  the  stump 
becomes  too  irritable  to  bear  the  pressure.  This  defect  is  not  always  noticed, 
nor  is  it  easy  to  see  exactly  on  what  its  occasional  absence  depends.  It  may 
be  avoided,  according  to  some,  by  subcutaneous  section  of  the  tendo  Achillis 
at  the  time  of  the  operation,  a  complication  which,  however,  it  is  desirable 


Fia.  410.  Skeleton  of  the  foot 
Chopart's  ampotation  !■  per- 
formed at  the  tzvurene  tai»*J 
joint,  where  the  bonce  are  scpa* 
rated  from  each  other  behin^l. 
JJgfnn&a  at  the  tano-metatar- 
Bol  artlcQlationa,  where  they  are 
separated  in  front. 
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to  avoid.  The  plan  of  passing  the  sutures  through  the  tibial  tendons,  so  as 
to  attach  them  to  the  cicatrix  (due,  I  beheve,  to  the  late  Mr.  Delagarde  of 
Exeter)  is  worth  bearing  in  mind. 

Lisfranc*s  operation  consists  in  removing  the  whole  metatarsus,  with  the  LisfrAnc'd 
toes,  and  leaving  the  tarsus  intact.    Hey's  amputation  is  the  same,  except  that  ^jJJ^J! 
the  second  metatarsal  bone  is  divided,  and  its  head  left  in  the  articulation  tion. 
between  the  cuneiform  bones ;  or  the  projection  of  the  internal  cuneiform 
bone  is  sawn  through  and  removed  along  with  the  toes,  after  the  other  tarso- 
metatarsal joints  have  been  divided  with  the  knife.     The  projection  of  the 
second  metatarsal  bone  backwards  (Fig.  410)  is  the  only  difficulty  in  this 
•operation.     The  position  of  the  articulation  of  the  great  toe  with  the  internal 
cuneiform,  and  of  the  Httle  toe  with  the  cuboid  being  fixed,  a  curved  incision 
is  drawn  from  the  one  point  to  the  other  and  as  much  flap  as  possible  taken 
from  the  dorsum.    The  flap  being  thrown  back,  the  joint  between  the  great 
toe  and  cuneiform  bone  is  divided,  then  the  point  of  the  knife  is  carried 
directly  backwards  till  it  is  stopped  by  the  middle  cuneiform  bone,  when  it  is 
directed  outwards,  and  then  forwards  again,  so  as  to  cut  entirely  round  the 
head  of  the  second  metatarsal.     Then  by  pulling  the  metatarsus  forcibly 
downwards,  while  the  knife  is  passed  along  the  line  of  the  articulations, 
which  slopes  backward,  the  disarticulation  is  completed,  and  the  plantar  flap 
may  be  cut  by  transfixion  or  incision,  as  in  Chopart*s  amputation.    This 
operation  is  used  almost  exclusively  in  cases  of  injury,  so  that  as  much  flap 
as  possible  must  be  taken  on  both    sides  to  compensate  for  any  possible 
sloughing.   . 

Finally,  amputation  may  be  performed  through  the  tarsus  in  any  situa- 
tion, by  simply  fashioning  flaps  and  sawing  through  the  bones ;  and  this 
proceeding  is,  in  the  opinion  of  Mr.  Hancock,  the  highest  authority  on  these 
operations,  superior  to  the  amputations  performed  through  the  articulations. 
The  toes  may  be  amputated  exactly  as  the  fingers  are,  but  here  it  is  still 
more  undesirable  than  in  the  hand  to  remove  the  heads  of  any  of  the  central 
metatarsal  bones.     If  any  of  the  smaller  toes  require  removal  the  whole  toe 
should  be  amputated,  since  the  portion  left  would  be  useless,  and  might  be  in 
the  way.    The  heads  of  the  first  and  fifth  metatarsal  bones  should  always  be 
cut  ofif  in  amputating  those  toes,  the  incision  through  the  bones  being  sloped 
off  if  possible.     The  great  toe  with  the  head  of  its  metatarsal  bone  can  be 
removed  by  a  V-s^^'P^d  incision ;  the  point  of  the  V  lying  over  the  middle  of 
the  metatarsal  bone,  in  front  and  behind,  and  its  limbs  extending  forward  on 
either  side  of  the  ball  of  the  toe,  as  far  as  is  necessary  to  form  ample  lateral 
flaps.     If  the  whole  metatarsal  bone  is  to  be  removed,  the  point  of  the  V  must 
be  extended  backwards  as  far  as  the  situation  of  the  tarsometatarsal  articula- 
tion, and  the  toe  having  been  removed  the  metatarsal  bone  is  dissected  out  from 
the  incision,  care  being  taken,  in  dividing  its  head  from  the  cuneiform  bone, 
to  keep  the  knife  so  close  to  the  bone  as  not  to  wound  the  plantar  arch. 

EXCISIONS. 

Excisions  of  joints  and  bones  are  operations  which  are  quite  of  modem  date, 
and  which,  in  fact,  could  hardly  be  practised  freely  before  the  invention  of 
anaesthesia.  They  are  performed  chiefly  on  account  of  disease  of  the  articular 
snrtBces  or  of  the  tissue  of  the  bone  excised,  sometimes  (as  in  excision  of  the 
scapula  and  clavicle)  on  account  of  the  growth  of  tumours  from  the  bone, 
sometimes  as  primary  or  secondary  operations  after  injury. 
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tion of  the 
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Excision 
as  con- 
trasted 
with  am- 
putation. 


It  is  very  difficult  to  compress  into  a  short  compass  any  rules  for  the  per- 
formance of  excision  which  shall  be  of  practical  utility  and  of  general  appli- 
cation. Perhaps  the  most  practical  view  of  the  matter  is  to  consider  the 
operation  of  excision  as  opposed  (1)  to  the  preservation  of  the  limb  without 
any  operation,  or  at  least  without  anything  more  than  the  laying  open  of 
sinuses  and  removal  of  dead  bone,  and  (2)  to  amputation. 

1.  Both  in  injury  and  disease  the  surgeon  is  much  more  disposed  to  adopt 
the  conservative  plan  in  the  case  of  the  hip  and  knee,  and  the  operation  of 
excision  in  that  of  the  elbow  ;  since  the  latter  operation  if  completely  suc- 
cessful gives  a  more  serviceable  limb  than  the  natural  cure.  With  this  re- 
servation it  may  generally  be  said  that  so  long  as  the  pain  and  exhaustion 
accompanying  disease  of  the  joint  is  not  producing  an  obvious  effect  on  the 
general  health  it  is  right  to  persevere  in  the  attempt  to  save  the  limb  without 
operation,  and  that  in  cases  of  injury  much  may  be  done  in  young  subjects 
to  preserve  the  limb,  particularly  after  gunshot  wound,  by  laying  the  joint 
fully  open  and  removing  splinters,  the  case  being  treated  antiseptically :  whOe 
excisions  are  extremely  unsuccessful  in  such  cases.  Primary  injuries  of  other 
kinds  are  rare,  except  in  the  elbow  (where  excision  is  usually  advisable),  but 
when  they  occur  they  are  to  be  treated  on  the  same  principles.  Finally,  there 
are  cases  arising  both  from  disease  and  injury  in  which  there  can  be  no 
doubt  that  the  patient  will  recover  with  ankylosis  of  the  limb  ;  but  the  posi- 
tion or  relations  of  the  surfaces  are  such  as  to  render  it  doubtful  whether  this 
will  be  a  benefit  to  him.  Cases  of  disease  of  the  knee  are  not  rarely  seen  in 
which  the  patient  has  rejected  operation  and  has  recovered,  but  with  the  bones 
so  displaced  and  so  insecurely  ankylosed  as  to  prove  a  source  of  lifelong 
trouble  to  him.     A  timely  excision  will  often  insure  a  useful  limb. 

2.  In  the  knee  and  ankle  excision  should  hardly  be  proposed  after  about 
forty  years  of  age,  and  only  rarely  after  thirty.*  In  the  elbow  and  shoulder 
the  same  limits  do  not  so  strictly  apply,  yet  in  all  joints  it  is  more  satisDactory 
when  the  patient  has  passed  middle  Hfe  to  have  removed  the  disease  once  for 
all.  In  no  case  should  any  joint  of  the  lower  extremity  nor  the  wrist  be 
excised  unless  the  surgeon  has  the  clearest  evidence  that  the  disease  is  limited 
to  the  immediate  neighbourhood  of  the  joint.  Much  more  liberty  may  be 
taken  in  the  shoulder  and  elbow.  I  have  excised  the  elbow  with  great 
ultimate  success  in  a  case  where  nearly  the  whole  shaft  of  the  radius  was 
diseased,  and  it  is  well  known  what  extensive  excisions  of  the  upper  end  of 
the  humerus  are  sometimes  successfully  practised  in  cases  of  disease  following 
gunshot  injury.  Excisions  of  the  lower  limb  are  hardly  ever  succesaful  in 
acute  stages  of  disease,^  while  in  the  elbow,  at  any  rate,  the  operation,  in  such 
circumstances,  is  often  productive  of  great  and  immediate  relief.  Tumofim  of 
joints  are,  as  a  rule,  to  which  few  exceptions  will  be  found,  only  appropriate 
for  amputation.  General  constitutional  disease  is,  like  old  age,  a  strong  argu- 
ment for  amputation,  when  any  operation  is  indicated. 

In  fine,  excision  is  a  more  dangerous  operation  than  amputation  and  is 
liable  to  many  sources  of  failure,  and  practice  to  be  successful  must  be  based 
on  a  recognition  of  this  truth. 


*  I  have  recently  exciscxl  the  knee  in  two  cases  at  a  time  of  life  considemblj  lieyood  fort  t 
years  of  age,  and  in  one  of  them  with  great  success;  but  this  can  I  think  only  bedoDesuecu» 
fully  when  the  disetise  is  in  a  very  chronic  condition,  as  in  Mr.  Gant*8  patient,  at.  53. — 'Hod.- 
Chir.  Trans.'  Ivi.  213. 

*  Perhaps  the  ankle  is  an  exception.     I  have  excised  this  joint  with  eueecas  though  acutely 
inflamed. 
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The  operations  resemble  to  a  certain  extent  the  dissections  bj  wliich  General 
tumours  are  removed.     The  diseased  joint  or  bone  may  be  regarded  as  a  foJ'Sc-^'" 
tumour  to  be  exposed  by  appropriate  incisions,  the  soft  parts  turned  aside  with-  cisions. 
out  injuring  the  main  vessels  and  nerves,  all  its  connections  severed,  and  the 
whole  of  the  morbid  tissue  removed.     But  there  is  this  further  consideration 
in  performing  an  operation  of  this  kind,  that  the  morbid  structure  removed  is 
an  important  part  of  the  skeleton,  and  that  the  operation  must  be  so  performed 
as  to  make  provision  for  the  subsequent  stability  or  mobility  of  the  limb  as 
may  be  required.     Thus,  in  the  excision  of  the  knee,  it  is  important  that  the 
bones  should  be  firmly  ankylosed,  a  result  which  is  especially  to  be  deprecated 
in  the  elbow.     The  instruments  required  in  excisions  are,  in  addition  to  the 
iisual  dissecting  instruments,  saws  of  various  sizes,  from  the  amputating  to  the 
*  key-hole  '  saw,  retractors,  the  lion-forceps,  and  the  cutting  bone-forceps.   In 
subperiosteal  excisions  the  operator  must  have  various  raspatories,  i.e.  semi- 
blunt  chisels  or  rasps,'  as  well  as  the  chain-saw,  and  a  combination  of  a  raspa- 
tory and  director  for  the  purpose  of  detaching  the  periosteum  from  the  bone 
and  carrying  the  chain  around  it.    For  some  excisions  a  combmation  of  a  staff 
and  director  is  very  useful — the  *  excision  director.*     This  is  shaped  like  a 
lithotomy  staff,  and  mounted  on  a  jointed  handle.     Its  convex  side  is  grooved. 
It  is  glided  under  the  bone  to  be  removed — say  the  neck  of  the  femur — and 
then  by  reversing  its  position  its  grooved  surface  is  turned  towards  the  bone 
and  Ufts  it  out  of  the  wound,  while  its  concave  part  lies  over  and  protects  the 
soft  parts. 

The  use  of  Esmarch's  bandage  is,  as  I  have  said  above,  p.  9-41,  very  advan- 
tageous in  most  of  these  operations. 

In  late  years,  the  advantages  of  preserving  the  periosteum  (*  subperiosteal 
or  sub-capsulo-periosteal  excision ')  have  oeen  much  insisted  on  by  OlUerand 
Langenbeck  ;  and  in  some  excisions  they  are  incontestable,  while  in  others  the 
advantage  of  the  new  method  is,  at  any  rate,  not  as  yet  proved.  I  shall  refer 
to  the  subject  in  speaking  of  each  several  excision. 

Excision  of  the  shoulder  is  perhaps  as  successful  as  any,  even  that  of  the  Kxd^on 
elbow,  considered  merely  as  an  operation,  and  is  equally  applicable  in  cases  ghourder. 
of  injury  and  disease ;  but  it  differs  from  excision  of  the  elbow  in  the  impor- 
tant particular  that  its  results  at  their  best  are  probably  inferior — certainly 
jiot  superior — to  those  of  natural  ankylosis,  and  therefore  that  it  should  never 
be  practised  when  there  is  any  good  prospect  of  obtaining  a  cure  by  natural 
ankylosis.  As  this  cure  is  very  often  obtained  in  case  of  disease  of  the 
shoulder,  excision  is  but  rarely  practised  in  civil  life.  In  giuishot  injuries, 
when  the  missile  has  not  penetrated  beyond  the  bones  of  the  joint,  as  in  the 
cases  figured  on  pp.  828  -9,  it  is  a  very  successful  operation.  In  tumour 
springing  fromt  he  head  of  the  bone  it  might  be  justifiable  to  excise  the 
affected  portion  of  bone,  if  it  could  be  clearly  diagnosed  that  the  tumour  is 
not  malignant,  but  this  could  very  rarely  be  the  case. 

The  operation,  as  usually  practised,  consists  merely  in  removing  the  head 
of  the  humerus.  This  may  be  done,  if  there  is  not  much  thickening  over 
the  joint,  by  a  single  incision  running  downwards  as  far  as  maybe  judged  ne- 
cessary from  the  upper  part  of  the  acromion  process,  over  the  most  prominent 
part  of  the  head,  where  it  is  most  plainly  felt  beneath  the  sldn.  This  line 
of  incision  corresponds  pretty  nearly  to  the  direction  of  the  long  tendon  of 
the  biceps  muscle.  In  some  cases  it  is  necessary  to  make  a  flap  out  of  the 
deltoid  muscle,  of  a  somewhat  triangular  shape,  with  its  base  upwards.    The 
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precise  position  of  the  incisions  which  bound  this  flap  is  a  matter  of  secon* 
dary  importance,  and  is  usually  determined  by  that  of  the  sinuses  or  wounds. 
The  head  of  the  bone,  having  thus  been  exposed,  is  to  be  rotated  (when  the 
shaft  is  entire)  first  outwards,  in  order  to  stretch  the  tendon  of  the  subscapu- 
laris,  then  inwards,  to  make  tense  those  attached  to  the  greater  tuberosity  ; 
these  tendons  are  to  be  divided,  and  the  capsule  thus  freely  opened,  and  then 
the  head  of  the  bone  is  to  be  thrust  out  of  the  wound  and  sawn  off.  If  the 
case  is  one  of  injury,  and  the  head  of  the  bone  is  severed  from  the  shaft,  it 
must  be  seized  with  the  lion-forceps  and  dissected  out.  The  bleeding  is 
usually  free  from  the  posterior  circumflex  artery  or  its  branches.  If  the 
long  tendon  of  the  biceps  can  be  distinguished  it  should  be  spared.  In  both 
disease  and  injury  the  glenoid  cavity  often  escapes ;  but  if  it  should  be  found 
affected,  it  may  be  thought  necessary  to  remove  it.  This  is  best  done  "with  a 
large  chisel  or  with  bone-nippers  of  appropriate  shape.  The  parts  should  be 
lightly  put  together  by  means  of  a  few  sutures,  and  the  patient  confined  to 
bed  for  the  first  few  days,  until  the  consecutive  fever  has  passed  over.  He 
may  then  be  allowed  to  move  about,  the  elbow  being  carefully  supported. 
The  tendency  of  the  muscles  which  form  the  flaps  of  the  axilla  to  displflee 
the  bone  may  be  counteracted  by  a  pad  in  the  armpit. 

The  subperiosteal  method  should  undoubtedly  be  adopted  if  the  surgeon 
finds  himself  obhged  to  remove  a  great  extent  of  bone.  M.  Oilier*  directs 
that  the  incision  should  be  made  as  far  forwards  as  possible  without  wound- 
ing the  cephalic  vein,  in  order  to  retain  the  greater  part  of  the  deltoid  muscle 
in  its  natural  connection  w4th  the  circumflex  nerve,  by  which  he  hopes  to 
preserve  the  action  of  that  muscle.  The  joint  is  then  to  be  cut  into,  and  tlien 
all  the  tendons  and  periosteum  peeled  off  the  bones  with  raspatories  of  the 
proper  shape,  the  humeiiis  being  gradually  pushed  out  of  the  wound  till  the 
proper  level  is  reached  for  its  section. 

I  have  never  seen  a  case  in  which,  after  this  excision,  the  arm  could  be 
elevated  above  a  horizontal  Hne,  and  this  seems  to  me  to  depend  more  on 
the  loss  of  the  joint,  and  the  consequent  want  of  a  point  of  support  for  tlie 
humerus,  than  on  any  supposed  loss  of  function  of  the  deltoid.  In  fact  I 
believe  that  the  atrophy  of  the  deltoid  is  secondary  on  the  loss  of  its  function, 
and  that  if  the  machinery  for  raising  the  arm  could  be  reproduced — that  is 
to  say,  if  the  head  of  the  humerus  could  be  regenerated  along  with  a  perfect 
capsule,  so  that  the  ball  could  be  firmly  appUed  to  its  socket  as  in  the  natural 
condition — the  deltoid  would  soon  regain  its  bulk  and  power.  But  there  is 
no  proof  given  by  M.  Ollier's  cases  that  this  is  ever  done ;  and  the  mere  liga- 
mentous union  which  generally  ensues  furnishes  no  such  fulcrum.  At  the 
same  time,  tlie  shorter  the  ligament  the  more  power  of  motion  will  there  be 
in  the  himierus  ;  and  to  this  end  it  is  very  unportant  to  preserve  the  perios- 
teiun  if  the  bone  is  to  be  divided  much  below  the  tuberosities.  Many  histories^ 
show  the  extensive  excisions  which  may  be  practised  on  the  humerus  with 
preservation  of  a  very  useful  ami.  One  pubHshed  in  the  *  Lancet '  for  July  18, 
1874,  by  Dr.  Donovan,  records  a  case  in  which  the  whole  bone  from  the 
head  to  a  point  just  above  the  condyles  was  excised  subperiosteally,  in  a  cas« 
of  acute  periostitis  in  a  boy,  with  good  results. 


Excision 
of  the 
scapula. 


The  excision  of  the  scapula  on  account  of  a  tumour  is  a  formidable  opera* 
tion,  the  advantages  of  which  should  be  maturely  weighed  before  its  dangers 
are  encountered.     Operations  on  this  bone  for  necrosis  are  much  more  likely 

*  '  Traiie  des  Regenerations  des  Os,*  vol.  ii. 
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to  be  permanently  successful,  but  they  rather  resemble  the  common  opera- 
tions for  extraction  of  a  sequestrum  than  formal  excisions. 

The  total  excision  of  the  scapula  for  a  tumour  should  be  thus  performed. 
The  patient  being  ansBsthetised,  an  assistant  should  be  charged  with  the  com- 
pression of  the  subclavian  artery,  for  which  purpose,  if  the  projection  of  the 
tumour  makes  compression  difficult,  the  incisions  may  be  so  arranged  as  to 
enable  him  to  put  his  finger  directly  down  upon  it.  This  precaution  much 
diminishes  the  hsmorrhage  from  the  subscapular  artery  and  its  branches, 
which  otherwise  might  be  formidable.  The  surgeon  then  proceeds  to  denude 
the  tumour  of  its  outer  coverings  by  turning  down  appropriate  skin-flaps, 
taking  great  care,  however,  not  to  open  the  capsule  of  the  tumour  itself.^ 
When  the  whole  tumour  is  thus  exposed  the  muscles  inserted  into  the  ver- 
tebral border  of  the  bone  should  be  rapidly  divided,  as  also  those  which  are 
attached  to  the  spine  of  the  scapula.  The  tumour  being  now  movable  should 
be  lifted  well  up,  and  freed  from  its  other  attachments  by  rapid  strokes  of  the 
knife,  commencing  from  its  loiver  angle.  The  subscapular  artery  is  divided 
near  the  end  of  the  operation,  and  can  be  caught  hold  of  by  the  surgeon  or 
his  assistant,  and  held  till  the  tumour  is  removed,  or  can  be  at  once  tied. 
The  ligaments  of  the  shoulder  are  then  easily  divided  and  the  mass  removed. 
The  acromion  process,  if  not  diseased,  may  be  divided  with  bone -nippers,  and 
left  behind  to  preserve  the  shape  of  the  parts  and  protect  the  head  of  the 
humerus. 

Excisions  of  any  part  of  the  clavicle  should  be  undertaken  with  the  greatest  Excision 
care  on  account  of  the  close  relations  which  the  bone  has  to  important  struc-  clavicle, 
tures,  and  on  accomit  of  the  risk  of  diffuse  inflammation  below  the  deep  fascia 
of  the  neck ;  and  the  total  extirpation  of  the  bone  for  a  tumour  springing 
from  its  substance,  is  one  of  the  gravest  operations  in  surgery.  In  Mott's  case 
the  operation  lasted  four  hours ,  and  thirty  vessels  were  tied.  Mott  says  : 
*  This  operation  far  surpassed,  in  tediousness,  difficulty,  and  danger,  anything 
which  I  have  ever  witnessed  or  performed.*  If  it  be  decided  to  remove  the 
whole  clavicle  along  with  a  tumour,  the  incisions  should  be  made  very  free, 
one  over  the  long  axis  of  the  bone,  joined  by  others  in  appropriate  places  for 
turning  down  such  flaps  as  may  appear  necessary,  and  the  parts  to  be  operated 
on  should  be  brought  fairly  into  view  before  the  bone  is  meddled  with.  Afier 
having  freely  divided  all  the  superficial  attachments  of  the  bone  and  tumour, 
the  next  step  is  to  di\ide  the  outer  end  of  the  clavicle  from  the  scapula,  either 
by  cutting  through  the  joint  or  by  severing  the  bone  with  a  small  saw  or 
nippers.  Then  the  part  which  is  to  be  removed  can  be  raised,  and  must  be 
separated  with  great  care  from  the  important  parts  which  lie  below  it,  so  as  to 
reach  the  sternal  part,  which  is  last  divided,  and  which  serves  during  the 
operation  as  a  pivot  on  which  the  bone  can  be  moved  and  supported  ;  or,  in 
other  cases,  it  may  be  found  more  convenient  to  divide  this  part  of  the  bone 
also  at  an  earlier  period  of  the  operation.'  It  appears  that  very  useful  motion 
may  be  recovered  after  the  removal  of  a  large  part,  or  even  the  whole,  of  tlie 
shaft  of  the  cla\icle. 

Excision  of  the  elbow  is  a  most  useful  and  a  most  successful  operation.  Excinton 
It  is  practised  on  account  of  injur)'  and  of  disease  with  equal  relative  success,  ^|^^ 
though  the  absolute  success  is,  as  in  all  operations,  much  greater  in  cases  of 

»  See  Pollock,  in  '  St.  George  m  HospitAl  Reportn.'  vol,  iy.  p.  237. 
«  See  Travere,  'Med.-Chir.  Trans.*  yol.  xx'„ 

'     8q2 


964  OPERATIVE   SURGERY. 

disease  than  those  of  injury.  Any  disease  which  does  not  extend  fai  from  the 
articulating  surfaces,  and  which  is  otherwise  incurable,  is  a  clear  indication 
for  excision.  As  caries  of  the  joint-ends  of  the  elbow  hardly  ever  involyes  any 
extensive  inflammation  of  the  shafts  of  the  bones,  this  comprises  most  cases  of 
serious  disease  of  this  joint.  There  are  even  cases  in  which  the  disease  is  not 
incurable,  but  where  the  cure  would  involve  long  disuse  of  the  limb  and 
ultimate  loss  of  motion  from  ankylosis,  where  it  may  be  justifiable  to  resort  to 
excision,  if  the  patient  be  young  and  healthy,  in  the  hope  of  cutting  short  the 
disease  and  procuring  a  more  movable  limb.  And  other  cases  are  also  met 
with,  though  rarely,  in  which  the  hmb  has  been  allowed  to  become  ankylosed 
in  an  extended  or  otherwise  useless  position,  and  where  the  surgeon  may  be 
justified  in  excising  the  joint  at  the  request  of  his  patient  after  the  risks  and 
the  probable  advantages  of  the  operation  have  been  explained  to  him. 

It  must  always  be  borne  in  mind  in  this  operation  that  the  object  is  to 
procure  such  union  as  shall  be  sufficiently  firm  to  afford  a  fixed  centre  of 
motion  for  the  bones  of  the  forearm,  and  thus  give  precision  and  strength  to 
the  movements  of  the  hand,  and  yet  shall  not  be  so  close  as  to  abolish  any 
of  the  motions  of  the  joint.  In  the  most  successful  cases  these  indications 
are  perfectly  fulfilled,  so  that  the  motions  of  the  hand  are  as  extensive  as 
on  the  sound  side,  and  no  case  of  excision  of  the  elbow  is  to  be  reckoned  as 
perfectly  successful  in  which  this  freedom  of  motion  has  not  been  obtained. 
Such  perfect  success  is  more  probable  in  childhood  than  in  mature  life, 
though  even  then  it  is  often  obtained,  and  if  it  be  not,  an  amount  of  motion 
ought  at  any  rate  to  be  insured  which  leaves  the  patient  a  very  useful  arm 
even  in  cases  which  do  not  quite  come  up  to  the  ideal. 

The  operation  is  now  almost  always  performed  by  means  of  a  single 
straight  incision  running  parallel  to  the  course  of  the  ulnar  nerve,  but  a  little 
external  to  it — i.e.  over  the  inner  side  of  the  olecranon  and  for  about  two 
inches  above  and  below  it.  This  incision  is  made  fairly  down  to  the  bone, 
dividing  the  triceps  muscle  and  the  periosteum.  The  operator  proceeds  dif- 
ferently in  the  common  and  in  the  subperiosteal  operation.  In  the  ordinary 
operation  he  opens  the  joint  freely  by  cutting  round  the  olecranon,  divides  the 
external  lateral  ligament,  dissecis  the  parts  off  the  humerus  between  tlie  ole- 
cranon and  internal  condyle  with  much  care,  keeping  the  edge  of  tlie  knife 
constantly  on  the  bone,  and  pressing  the  parts  away  from  the  bone  with  the 
left  thumb-nail  cautiously  so  as  not  to  endanger  the  ulnar  nerve  which  lies 
amongst  these  parts.  ^  Then  the  internal  lateral  ligament  is  cut  nvBy  from 
the  humerus,  and  now  the  joint  is  quite  destroyed.  If  the  end  of  tlie  humerus 
can  be  thrust  out  of  the  wound  without  interfering  with  the  bones  of  the  fore- 
arm it  is  to  be  sawn  across  just  above  the  condyles,  or  the  olecranon  may  be 
cut  away  for  this  purpose  before  the  rest  of  the  disease  is  removed  from  the 
forearm.  Then  the  bones  of  the  forearm  are  to  be  thrust  out  of  the  wound 
and  sawn  off  on  the  same  level — i.e.  just  below  the  coronoid  process,  the  head 
and  neck,  but  not  the  bicipital  tubercle  of  the  radius  being  removed.  It  is 
far  better  to  remove  both  bones  together  by  a  clean  cut  with  a  saw  tlian  to 
divide  the  neck  of  the  radius  with  bone-nippers.  And  it  is  often  convenient  to 
reverse  the  usual  order,  by  removing  the  bones  of  the  forearm  before  dealing 
with  the  humerus.     When  the  surgeon  is  satisfied  that  all  the  disease  is  re- 

*  The  ulnar  nerve  is  seen  in  operations  on  the  dead  subject,  but  in  disease  it  in  M'ldom 
visible,  being  hidden  by  the  inflammatory  products  around  the di!4ea»ed  joint.  1  have  area  it 
in*  primary  excision  for  injury  in  the  living,  and  in  excisions  in  which  KsmarchV  liandA|(«  i» 
used  it  may  sometimes  be  seen. 
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moved,  the  bandage  is  relaxed  (if,  as  is  geaerally  advisabk.  Eamardi's  baudage 
has  been  employed),  and  tlie  vessels  tied  witb  catgut  ligatures.  Then  a  few 
minutes  are  to  be  given  for  exposure  and  cold-bathing  to  stay  any  residual 
oozing,  tlie  wound  is  to  be  united  with  silver  Butnres,  a  drainage  tube  being 
inserted  into  it.  and  the  arm  put  on  a  splint  and  dressed. 

If  the  operator  decide  to  proceed  subperiosteally  he  must  first  take  care  Subp?ri- 
that  his  incision  has  really  di\-ided  the  whole  periosteum  down  to  the  bony  ""^'^| 
structure,  then  by  workmg  with  the  raspatory  on  the  back  of  the  olecranon 
he  will  find  it  very  easy  to  detach  the  periosteum  there,  and  he  must  use  all 
poeaible  care  to  clean  the  back  of  the  humerus  completely  of  all  soft  struc- 
ture—periosteum, capsule  of  joint,  and  tendons^and  especially  to  detach  as 


Ji: 


completely,  and  with  as  little  injury  as  possible  to  their  structure,  all  the 
tendons  and  other  soft  parts  whicli  adliere  to  both  condyles.  The  end  of  the 
olecranon  may  now  be  removed  in  order  to  obtain  access  to  the  front  of  the 
ulna,  detach  tlie  tendon  from  tlie  coronoid  process,  and  thus  complete  the 
denudation  of  the  portion  of  the  ulna  which  is  to  be  sawn  off.  If  the  attach- 
ments of  the  orbicular  Hgament  can  be  recognised  and  preserved  it  may  be 
poaaible  to  remove  the  head  of  the  radius  without  interfering  witli  them. 
Now  comes  the  most  difficult  part  of  the  operation — viz.  how  to  clean  the 
front  of  the  humerus  of  its  periosteum.  M.  Ullier  attempts  this  by  gliding  a 
curved  instrument  between  the  bone  and  periosteum  and  conveying  a  chaui 
saw  in  its^course ;  but  this  cuned  raspatory  is  very  apt,  when  acting  in  lb<« 


966 


OPERATIVE  SURGERY. 


Repair 
after  ex- 
cision  of 
the  elbow. 


dark,  to  pass  through  the  periosteum.  It  seems  better  to  divide  the  bone  with 
the  keyhole  saw  from  behind  incompletely,  and  then  fracture  it,  as  is  done 
by  some  operators  while  removing  the  end  of  the  femur  in  excising  the  knee. 
The  periosteum  will  remain  untom,  and  the  surgeon  can  then  proceed  to 
detach  it  from  either  side,  commencing  from  the  part  exposed  in  the  wound. 
The  advantages  of  the  subperiosteal  excision  of  the  elbow,  which  is  £ftr  more 
laborious  and  involves  more  violence  to  the  tissues  than  the  common  opera- 
tion, are,  I  must  say,  as  yet  unproved. 

After  the  operation,  the  limb  should  be  placed  lightly  on  a  splint.  The 
precise  form  of  splint  is  of  no  importance ;  in  £ftct,  the  splint  itself  is  not 
absolutely  necessary,  for  some  surgeons  of  much  experience  use  only  a  bandage. 
But  I  think  the  support  and  confidence  which  the  splint  gives  are  a  great 
comfort  to  the  patient,  especially  if  startings  of  the  limb  take  place,  as  they 
are  rather  apt  to  do.  In  about  a  week,  when 
the  parts  are  beginning  to  consolidate,  the 
splint  should  be  so  arranged  as  to  permit  the 
hand  to  reach  the  mouth,  and  when  the  wound 
has  nearly  healed  passive  motion  and  then 
active  motion  is  to  be  enforced.  The  precise 
time  at  which  active  motion  is  to  begin  cannot 
be  fixed.  If  the  quantity  of  bone  prescribed 
above  has  been  removed,  there  will  very  likely 
never  be  occasion  for  any  passive  motion  at 
all,  and  in  no  case  ought  it  to  be  used  until 
all  active  inflammation  has  passed  over  and 
the  wound  is  almost  healed.  While  the  patient 
is  in  bed  it  is  a  comfort  to  sling  the  arm  from 
a  pole  over  the  bed,  as  shown  in  Fig.  411. 

The  repair  after  excision  is  in  rare  cases 
by  bony  ankylosis.  This  is  undoubtedly  to  be 
reckoned  as  a  failure,  and  ought  hardly  ever  to 
occur.  It  depends  generally  on  the  removal  of 
too  little  bone,  and  on  the  neglect  of  passive 
motion  afterwards.  Commonly  the  repair  is 
by  means  of  fibrous  bands  which  tie  the  ends 
of  the  different  bones  to  each  other.  In  rare 
cases  there  is  considerable  reproduction  of  bone 
and  a  complete  joint  is  formed.  This  was  the 
case  in  a  remarkable  instance  described  and 
figured  by  Mr.  Syme,  in  which  a  considerable 
reproduction  of  bone  had  taken  place  from 
either  side  of  the  end  of  the  humerus,  and 
tliese  two  newly  produced  condyles  locked  in  the  two  bones  of  the  forearm, 
formuig  a  complete  hinge  joint  in  which  the  radius  played  in  a  newly- 
formed  orbicular  ligament.  The  patient,  who  was  a  railway  guard,  had 
been  able  to  use  the  excised  elbow  as  well  as  the  sound  one  for  the  purpose 
of  swinging  himself  from  one  carriage  to  another  of  the  train  in  motion.  This 
reproduction  is  quite  as  perfect  as  any  which  has  been  proved  to  take  place 
after  subperiosteal  resection.  In  fact  the  reproduced  bone  after  the  Utter 
operation  is  often  exuberant  and  is  detrimental  to  the  motion  of  tlie  joint.' 

*  A  very  inU'rcstinj;  account  of  the  dix^ect ion  of  a  caw  f<mr  year*-  nftvr  Mihp^rioctteat 
pe.'H.'Ction  will  hv  fouml  in  Irfinp'u link's  *  Archiv,*  vol.  x.,  l»y  I>r.  Doutroleponl,  and  another* 
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Mr.  S.nne'd  ctate  of  reprtHloc^ 
tion  of  the  joiut  after  exrMoo  of 
till'  elbow.  From  the  '  Liuicet,*  ml.L 
1856.  ff,  the  humeniA ;  6,  the  uln*; 
C  the  radius  ;  </,  r,  |irojectioiM  from 
the  shaft  of  the  hujoenw  lockinjr  in 
t)ie  Ym)iios  of  the  tore-iU'iu  in  the  nev 
joint;  /.  new  ort>irtilar  liframrat 
arounfi  the  heoii  of  the  nuliu*  :  y,  • 
)iortioo  of  tho  liiratucntom  anlua 
between  th(>  ulna  Rn«l  humera» ;  A, 
tendon  of  the  biof  pA ;  i,  1,  new 
lateral  lifraiiieuts  attached  belo«  to 
the  end  of  tin*  uIim  on  the  one  wide, 
anil  to  the  orbicular  litranicnt  oo  tbr 
other. 
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The  danger  to  life  of  excision  of  tbe  elbow  is  trifling,  especially  when 
performed  for  disease.  Of  thirty-one  snccesaive  excisions  of  the  elbow 
for  disease  recorded  in  the  St.  George's  Hospital  Reports,  performed  at  all 
ages  &om  tliree  to  thirty-seven  (six  only  being  below  fifteen  years)  and  in 
very  various  states  of  health,  none  died,  and  only  one,  at  most,  suffered 
ampntation.     ('  Syst.  of  Surg.'  8rd  ed.  vol.  iii.  p.  748.) 

Excision  of  the  wrist  ns  a  formal  operation  is  not  often  practised,  since  in   K\i 
cases  of  disease  which  are  sufficiently  serious  to  justify  so  very  severe  a  pro-   ""^ 
ceeding,  the  affection  has  generally  extended  too  far ;  while  in  Bbghter  cases, 
the  surgeon  thinks  that  the  patient  will  ultimately  do  better  if  only  the 

diseased  portions  of 
bone  be  dealt  with  from 
time  to  time  as  may  be 
necessary,  and  passive 
motion  be  kept  up  sedu- 
lously. In  cases  of  in- 
jury I  have  never  as  yet 
heard  of  excision  being 
practised. 

The  two  chief  objects 
in  the  operation  of  ex- 
cision of  the  wrist  are 
not  to  divide  any  ten- 
dons wbicli  can  be 
spared,  and  to  remove 
the  whole  joint,  i.e.  the 
ends  of  the  bones  of  the 
forearm,  all  the  bones 
of  the  carpus  (except 
perhaps  the  pisiform), 
\  and  the  ends  of  all  the 
I  metacarpal  bones.  This 
is  best  done  according 
to  I'rofessor  Lister's 
method,  which  is  thus 
'  effected.  The  patient  is 
■  placed  under  amesthe- 
•  sia.andthenthebandage 
or  tourniquet  being  se- 
curely adapted, an  incision  is  made  commencing  in  front  over  the  second  meta- 
carpal bone  internal  to  the  tendon  of  the  extensor  secundi  inteniodii  pollicis, 
and  running  along  the  back  of  the  carpUH,  uUenial  to  the  same  tendon,  as  high 
as  to  the  base  of  the  styloid  process  of  the  radius.  The  soft  parts,  including 
the  extensor  secundi  intemodii  and  the  radial  artery,  being  cautiously  de- 
tached from  the  bones  external  to  this  incision,  and  the  tendons  of  the  radial 
extensors  of  the  wrist  being  also  severed  from  their  attachments,  the  external 
bones  of  the  carpus  will  be  exposeil.     When  this  has  been  done  sufficiently, 
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.  l.y  Dr.  Cheever  in  ihi'  2iul  wriw  of '  Med.  and  .<iir(f. 
RrpoTtg'  oT  the  Boston  (I'.S.)  Cilj  Hi«].itAl.  Rith  arc  illoHtnitol  liv  dmwintm  of  (hu  r<- 
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the  next  step  is  to  sever  the  trapezium  from  the  other  bones  with  cutting- 
pUers,  in  order  to  facihtate  the  removal  of  the  latter,  which  should  be  done 
as  freely  as  is  found  convenient.  The  operator  now  turns  to  the  ulnar  side 
of  the  incision  and  cleans  the  carpal  and  metacarpal  bones  as  much  as  can 
be  done  easily.  The  ulnar  incision  is  now  made.  It  should  be  very  free, 
extending  from  about  two  inches  above  the  styloid  process  down  to  the  middle 
of  the  fifth  metacarpal  bone,  and  lying  near  the  anterior  edge  of  tlie  ulna. 
The  dorsal  line  of  this  incision  is  then  raised  along  with  the  tendon  of  the 
extensor  carpi  ulnaris,  which  should  not  be  isolated  from  the  skin  and  should 
be  cut  as  near  its  insertion  as  possible.  Then  the  common  extensor  tendons 
should  be  raised,  and  the  whole  of  the  posterior  aspect  of  the  carpus  denuded* 
mitil  the  two  wounds  communicate  quite  freely  together  ;  but  the  radius  is  not 
as  yet  cleaned.  The  next  step  is  to  clean  the  anterior  aspect  of  the  ulna  and 
carpus,  in  doing  which  the  pisiform  bone  and  the  hooked  process  of  the  unci- 
form are  severed  from  the  rest  of  the  carpus,  the  former  with  the  knife  Uie 
latter  with  the  cutting-pliers.  In  cleaning  the  anterior  aspect  of  the  carpus, 
care  must  be  taken  not  to  go  so  far  forwards  as  to  endanger  the  deep  palmar 
arch.  Now,  the  hgaments  of  the  internal  carpal  bones  being  sufficiently 
divided,  they  are  to  be  removed  with  blunt  bone-forceps.  Next,  the  end  of 
the  ulna  is  made  to  protrude  from  the  incision  and  is  sawn  off,  as  low  down 
as  is  consistent  with  its  condition,  but  in  any  case  above  its  radial  articulation. 
The  end  of  the  radius  is  then  cleaned  sufficiently  to  allow  of  its  being  pro- 
truded and  removed.  If  this  can  be  done  without  disturbing  the  tendons 
from  their  grooves,  it  is  far  better.  K  the  level  of  the  section  is  below  the  upper 
part  of  the  cartilaginous  facet  for  the  ulna,  the  remainder  of  the  cartilage 
must  be  cut  away  with  the  pliers.  The  operator  next  attends  to  the  meta- 
carpal bones,  which  are  pushed  out  from  one  or  the  other  incision  and  cut 
off  with  the  phers,  so  as  to  remove  the  whole  of  their  cartilage-covered  por- 
tions. The  trapezium  bone,  which  was  left  in  the  early  stage  of  the  opera- 
tion, is  now  carefully  dissected  out,  so  as  to  avoid  any  injury  to  the  tendon 
of  the  flexor  carpi  radialis  or  to  the  radial  artery,  and  the  articular  surfiace  of 
the  first  metacarpal  bone  is  then  exposed  and  removed.  Lastly,  the  cartila- 
ginous portion  of  the  pisiform  bone  is  taken  away ;  but  the  non -articular 
part  is  left  behind  unless  it  is  diseased,  in  which  case  it  should  be  removed 
entire.     The  same  remark  applies  to  the  hooked  process  of  the  unciform. 

The  operation  is  one  of  the  most  tedious  and  difficult  in  surgery,  but  it 
appears  to  me  to  give  very  satisfactory  results,  and  therefore  should,  I  think, 
always  be  adopted  in  such  cases  as  are  favourable  for  any  operation  at  all.  It 
is  advisable,  if  not  necessary,  to  put  on  the  tourniquet,  or  Esmarch^s  bandage* 
so  that  the  view  of  the  parts  should  not  be  obscured  by  blood.  It  is  also 
very  desirable  to  break  down  freely  any  adhesions  which  the  tendons  may 
have  formed,  while  the  patient  is  imder  anaesthesia  pre\iou8  to  the  operation. 

No  tendons  are  divided  in  this  operation  except  the  extensors  of  the  wrist, 
for  the  flexor  carpi  radialis  is  inserted  lower  down  than  the  point  at  which 
the  metacarpal  bone  is  di\4ded. 

In  order  to  insure  motion,  particularly  in  the  fingers,  passive  movements 
should  be  performed  from  a  very  early  period  after  the  operation.  For  this 
purpose,  Sir  J.  Lister  places  the  limb  on  a  splint  with  the  palm  of  the  liand 
raised  by  a  large  wedge  of  cork,  fixed  below  it ;  so  that  the  joints  of  the  fin- 
gers can  be  moved  Tiithout  taking  the  limb  off  the  apparatus.  Special  arrange- 
ments are  made  for  keeping  the  splint  steady  and  for  preventing  displacement 
of  the  hand  to  either  side.    Careful  and  methodical  passive  motion  should  be 
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used  to  each  several  joint — to  those  of  the  fingers  and  thumb  ahnost  from  the 
day  of  operation,  and  to  the  wrist  as  soon  as  the  parts  have  acquired  some 
firmness,  each  movement,  pronation  and  supination,  fiexion  and  extension, 
abduction  and  adduction,  being  separately  exercised  ;  and  the  patient  should 
be  encouraged  to  make  attempts  at  voluntary  motion  as  early  as  possible.  In 
order  to  exercise  the  fingers,  the  portion  of  the  splint  which  supports  them 
may  be  removed  while  that  on  which  the  wrist  is  received  is  still  left.  Finally, 
when  the  rigid  splint  is  left  off,  some  flexible  support  is  still  to  be  worn  for  a 
long  time. 

Excision  of    the  hip  is  performed  almost  exclusively  on  account  of  Excision  of 
strumous  disease  (so-called)  of  the  joint.     The  few  cases  in  which  this  opera-  *^®  *^*P* 
tiou  has  been  practised  for  gunshot  injuries  have,  I  believe,  all  occuiTed  in 
military  practice,  and  they  have  been  exceedingly  fatal.  ^ 

I  have  spoken  in  the  appropriate  place  (p.  476)  of  the  indications  for  per- 
forming this  operation  in  morbus  coxarius,  and  have  now  only  to  deal  with 
the  operative  details.  Some  operators  content  themselves  with  removing 
only  so  much  of  the  femur  as  is  diseased ;  others  (as  Dr.  Sayre  of  New  York) 
consider  it  necessary  to  remove  the  whole  of  the  trochanter  major.  The  latter 
plan  seems  to  me  to  involve  an  unnecessarily  extensive  removal  of  bone ; 
but  if  it  is  preferred  I  have  no  doubt  that  the  subperiosteal  method  should 
be  followed,  as  recommended  by  Dr.  Sayre.  The  ordinary  operation  is  thus 
performed.  A  free  incision  is  made,  of  a  semilunar  shape  with  the  convexity 
backwards,  over  the  posterior  part  of  the  trochanter,  which  should  go  boldly 
down  to  the  bone.  Then  by  cutting  along  the  neck  of  the  femur  the  joint  is 
reached,'  and  it  should  be  freely  opened ;  the  head  of  the  bone  twisted  out 
of  the  joint,  and  the  neck  di\ided,  with  a  keyhole  saw,  as  low  down  as  the 
surgeon  thinks  necessary.  If  the  operation  is  performed  for  injury  and  the 
neck  of  the  bone  is  fractured,  the  incisions  must  be  more  extensive,  the  frac- 
tured part  must  be  freely  exposed,  seized  with  the  lion-forceps  and  dissected 
out,  and  then  search  must  be  made  for  bullets,  fragments  of  bone,  and  other 
foreign  bodies.  Finally,  the  surgeon  must  carefully  examine  the  acetabulum 
and  remove  by  the  gouge,  trephine,  chisel  and  forceps  all  portions  of  diseased 
bone.  In  the  subperiosteal  resection,  the  periosteum  is  divided  just  below  Subperi- 
the  great  trochanter,  and  that  process  is  denuded  from  all  fibrous  tissue  ^^^J^i^ 
(periosteum  and  tendons)  inserted  into  it,  and  this  proceeding  is  carried  on 
upwards  till  the  joint  has  been  laid  freely  open.  Then  the  common  tendon 
of  the  psoas  and  iliacus  is  divided  with  a  knife  and  the  deep  portions  of  the 
neck  of  tlie  bone  separated  from  the  fibrous  structures  as  well  as  it  is  possible. 

It  is  usual  in  Europe  to  dress  the  wound  lightly,  and  either  put  up  the 
limb  in  a  bracketed  splint,  or  in  a  plaster  of  Paris  case,  or — which  I  have 
found  easier  and  quite  as  satisfactory — with  a  weight  and  pulley.     None  of 

*  Prof.  Volkmann,  in  a  lecture  translated  for  the  *  New.  Syd.  Soc.*  (German  Clinical  Lectures, 
p.  404),  says  that  the  ezperienco  of  gunshot  injuries  of  the  hip-joint  accumulated  in  the 
American  Civil  War,an<l  in  the  Prusso- Austrian  and  Franco-<Jerman  wars,  shows  that  nearly 
all  such  cases  prove  fatal,  however  treated,  and  that,  although  it  is  quite  exceptional  for  u 
patient  to  recover  after  excision,  yet  the  results  of  a  purely  conservative  treatment  have 
hitherto  been  no  better — even  slightly  worse.  See  Longmore  in  '  Syut.  of  Surg.'  3rd  ed.  vol.  i. 
pp.  559->560. 

'  Though  the  joint  in  advanced  stages  of  disease  is  usually  spoken  of  as  *  dislocated,'  it 
really  hardly  ever  is  so.  Having  exciseil  the  hip-joint  more  than  thirty  times  I  cannot  re- 
meml)er  to  have  come  acro^w  a  case  in  which  the  h(«d  of  the  bone  (or  its  remains)  was  not  in 
the  acetabulum,  and  Dr.  Sayre  says  that  in  ftfty-two  ca*<es  of  excision  he  has  only  found  ono 
of  dislocation. 
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diese  plans  aim  al  restoring  the  length  of  the  limb.  Dr.  Sayre's  plan  con- 
'a;3ts  in  brewing  the  limb  down  by  means  of  an  extending  apparatus  to  the 
same  length  as  the  other,  and  he  asserts  that  in  some  cases,  after  removiug 
tx  -zreac  length  of  bone,  the  limb  has  regained  its  normal  length,  and  all  its 
aacural  movements. 

The  operadcm  is  a  dangerous  one ;  at  least  a  great  many  patients  die  aft^ 
:c  :  many,  it  is  true,  not  from  the  operation  but  from  previous  disease.  Still 
uie  number  who  have  died  from  the  direct  sequelie  of  the  operation  has  not 
been  5mall.  in  my  experience.  Nearly  half  of  the  pubHshed  cases  seem  to 
iiuve  proved  £fttal,  from  one  cause  or  another. 

The  limb  is  often  an  extremely  usefal  one  ;  but  I  think  it  is  true  that  the 
!!a rural  cure  by  ankylosis  leaves  a  limb,  which  though  perhaps  more  deformed, 
IS  ;is  a  rule  firmer  and  stronger  than  that  left  by  excision.  On  this  subject, 
ami  on  the  relative  prospects  of  cure  by  the  expectant  and  the  operative 
:r»?atmeiit«  much  light  has  been  thrown  by  the  report  of  a  committee  of  the 
Cli:u\.-al  Sx'iety.  to  which  I  would  refer,  in  the  fourteenth  volume  of  their 
r  r:ui:?accion5. 

r:iion  C5  almost  always  by  ligament ;  ^  in  some  rare  cases,  chiefly  those 
AMiofi  have  been  neglected,  osseous  ankylosis  has  taken  place;  in  otliers  no 
i:'ici!  li.ki  occurred,  or  the  femur  has  been  so  loosely  connected  to  the  pelvis 
::ia:  the  biiib  is  useless. 

b'  \'>-isiou  ot  the  knee  is  an  operation  which  has  afforded  excellent  results 
:■•  :>t.'  *A>k>  ^vere  cases  of  disease  of  the  synovial  membrane  and  articular 
<ii  'iices  ot  diat  joint,  for  which  amputation  used  to  be  performed.  By  *  the 
%  -^i  '5e^  t're  ca:5es  *  I  mean  such  as  occur  in  young  persons  of  a  tolerably  healthy 
cM'<::ii::oiu  from  chronic  action,  not  spreading  to  any  great  extent  into  the 
'Vite»  ai'.d  not  accompanied  with  very  great  distortion  or  atrophy  of  the  limb. 
l:  i-t  v('.iite  true  that  in  many  of  these  cases,  if  no  operation  be  performed,  the 
dt'^<c\^Sf^$  will  dry  up  and  the  diseased  bone  exfoliate  ultimately :  but  it  is  also 
tMu-  ;!\4t  tliis  action  often  takes  many  years  to  accomphsh,  during  the  whole 
of  ^rich  time  the  patient  is  unfit  for  any  active  employment,  and  that  often 
.it  t!!e  eiivl  of  it  the  hmb  is  more  an  encumbrance  than  anything  else,  and 
t\v»  :oi':!>  reiiuires  amputation.  However  this  may  be,  it  is  certain  that  we 
ust.\t  <iv»v  years  ago  to  see  amputation  practised  in  many  of  the  same  class 
ot  cii^ies  AS  tire  now  treated  most  successfully  by  excision,  and  so  far  excision 
ot  t:u^  kiuv  ha*  been  a  great  gain.  But  the  attempt  to  show  that  it  is  in 
u>u.  t*  dk  sat^T  and  more  successful  operation  than  amputation  has  Mled,  and 
.iV  •iivlrcious  sur^rtxnis  now  agree  that  excision  camiot  be  successfully  per- 
K-»'H\l  aIwv  the  middle  period  of  life  (say  about  forty,  varying,  however,  of 
vVM»M'  \>ith  the  cinistitution)  or  in  phthisical  patients,  or  in  acute  or  extensive 
%l'^\i<t\  v^r  for  tumours,  in  all  which  conditions  amputation  though  dangerous 

K\vM<iou  is  aliso  very  dangerous  when  performed  as  a  primary  operation 
K^s  r*'vir\»  and  esi>ecially  those  comphcated  injuries  which  follow  on  gunshot 
^v^vtvxU .  s^>  th«t  in  these  amputation  is  usually  preferred,  unless  under  ex- 
vv  vUvUnaI  oinnunstances— that  is  to  say,  in  persons  of  reniarkably  sound  con- 
X,  ,  ;;•, !vn\.  v>r  at  t>arly  periods  of  life,  and  in  whom  the  injury  can  be  ascertained 
Iv^  Iv  s;iictlv  limited  to  the  immediate  neighbourhood  of  the  articulation. 

n  c  oivi-ation  is  thus  performed.  An  incision  should  be  made  from  the 
K«s  V  ^Mvt  of  ivuo  condyle  to  the  back  part  of  the  others,  passing  across  the 
l\\^*'.5  v^f  5hc  limb  Wlow  the  patella,  and  sHghtly  convex  downwards.     It  is 

*  '  8yst.  of  Surg.*  3rd  ed.  vol.  iii.  p.  757. 


EXCISION  OF  THE  KNEE. 


871 


seldom  necessary  to  make  any  other  incision  into  the  skin ; '  bnt  if  tliere  is 
mncb  thickening  about  the  soft  parts,  perpendicular  iiicisiona  may  be  made  at 
the  ends  of  this,  so  as  to  form  the  H  -shaped  incision,  which  used  always  to  be 
employed  in  this  operation.  The  hgamentum  patellx  is  to  be  divided  in  the 
first  incision  ;  then  the  soft  parts  are  to  be  thrown  back  from  the  patella  and 
the  end  of  the  femur,  and  the  patella  ia  to  be  removed.*  The  joint  is  now 
to  be  freely  opened  by  cutting  at 
the  sides  of  the  condyles,  bo  as  to 
sever  completely  both  lateral  liga- 
ments ;  and  then  the  knife  is  to  be 
carried  round  the  posterior  surface 
of  the  end  of  the  femur,  care  being 
taken  in  doing  this  to  tlirust  tlie 
femnr  out  of  the  wound  as  much 
as  possible,  by  an  assistant  forcibiy 
flexing  the  hmb,  and  to  keep  tlie 
edge  of  the  knife  directed  towards 


the  bone,  and  guided  by  the  finger,  so  as  to  avoid  the  popliteal  artery,  wliich 
here  is  separated  from  the  bone  only  by  some  fat  and  loose  tissue ;  and,  in 


riirunB  prpfir  tn  nuik«  H  Iudk  rllipliotl   flnp   fTom  Ibe  Trunl   or  Ihe 
Idbi.     ]  nij'Mr  do  not  onJinnHIr  uw  ihia  mrtliod.  no  >l  niiikr<  n   htrg^T 
nnil  KD<len>  \\  nmevhnt  more  difficult   to  d«l  with  th«  iMtrltii.     I)  mnr.  howcvrr,  If  nHH>- 
•OUT  vhm  tbi'iv  iR  nuch  nx-llinji. 

'  It  i«  mj  ininriiilili-  ralp  lo  nrmovc  the  patclUi.  anl  ihii  in,  I   WlirTr.  ibr  umul  gintirtlC. 
1  can  we  nn  OK  In  thr  Iadf  if  Irft,  and  much  rixk  of  n^urrrniv  of  ilia.-nw.     (Sn  iiIh>  Swniii, 
■On   I'UdiiioD  of  Ihf  Knf^joini;  p.  73  )     Ih.   Pulrick   Hrr-in   Wsi-.n.  on   th»  nthrr  biuul. 
a  pnflrrrsttDn,  when  ptntiMe,  fur  ibr  folluvins   irnwna:   '(I)  That   iln  retnonl   In 
unit  ««■•«:   (2)  (hxl   Its  pri«-noc  in  Ihc  (lap  1«Brt  u[>  llii'  "<ft   |*nn  fnim  Ihr 
^d  vithunt  prcT<-Dtin|(  enaniVuiat'ma.  h<*l|-  ■••  krrp  Ihrm  awn*  from  thir  ml 
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these  plans  aim  at  restoring  the  length  of  the  limh.  Dr.  Sayre*s  phm  con- 
sists in  screwing  the  limb  down  by  means  of  an  extending  apparatus  to  the 
same  length  as  the  other,  and  he  asserts  that  in  some  cases,  after  remoYing 
a  great  length  of  bone,  the  limb  has  regained  its  normal  length,  and  all  its 
natural  movements. 

The  operation  is  a  dangerous  one ;  at  least  a  great  many  patients  die  after 
it ;  many,  it  is  true,  not  from  the  operation  but  from  previous  disease.  Still 
the  number  who  have  died  from  the  direct  sequelie  of  the  operation  has  not 
been  small,  in  my  experience.  Nearly  half  of  the  published  cases  seem  io 
have  proved  fatal,  from  one  cause  or  another. 

The  limb  is  often  an  extremely  useful  one  ;  but  I  think  it  is  true  that  the 
natural  cure  by  ankylosis  leaves  a  limb,  which  though  perhaps  more  deformed^ 
is  as  a  rule  firmer  and  stronger  than  that  left  by  excision.  On  this  subject, 
and  on  the  relative  prospects  of  cure  by  the  expectant  and  the  operative 
treatment,  much  light  has  been  thrown  by  the  report  of  a  committee  of  the 
Clinical  Society,  to  which  I  would  refer,  in  the  fourteenth  volume  of  their 
Transactions. 

Union  is  almost  always  by  ligament ;  ^  in  some  rare  cases,  chiefly  those 
which  have  been  neglected,  osseous  ankylosis  has  taken  place ;  in  others  no 
miion  has  occurred,  or  the  femur  has  been  so  loosely  connected  to  the  pelvis 
that  the  limb  is  useless. 

Excision  of  Excision  of  the  knee  is  an  operation  which  has  afforded  excellent  results 
®  °^®'  in  the  less  severe  cases  of  disease  of  the  synovial  membrane  and  articular 
surfaces  of  that  joint,  for  which  amputation  used  to  be  performed.  By  *  the 
less  severe  cases  '  I  mean  such  as  occur  in  young  persons  of  a  tolerably  healthy 
constitution,  from  chronic  action,  not  spreading  to  any  great  extent  into  the 
bone,  and  not  accompanied  with  very  great  distortion  or  atrophy  of  the  limb. 
It  is  quite  true  that  in  many  of  these  cases,  if  no  operation  be  performed,  the 
abscesses  will  dry  up  and  the  diseased  bone  exfoliate  ultimately :  but  it  is  also 
true  that  this  action  often  takes  many  years  to  accomplish,  during  the  whole 
of  which  time  the  patient  is  unfit  for  any  active  employment,  and  that  often 
at  the  end  of  it  the  limb  is  more  an  encumbrance  than  anything  else,  and 
frequently  requires  amputation.  However  this  may  be,  it  is  certain  that  we 
used  some  years  ago  to  see  amputation  practised  in  many  of  the  same  cla^ 
of  cases  as  are  now  treated  most  successfully  by  excision,  and  so  far  excision 
of  the  knee  has  been  a  great  gain.  But  the  attempt  to  show  that  it  is  m 
itself  a  safer  and  more  successful  operation  than  amputation  has  feuled,  and 
all  judicious  surgeons  now  agree  that  excision  cannot  be  successfully  per- 
formed above  the  middle  period  of  life  ( say  about  forty,  varying,  however,  of 
<!ourse  with  the  constitution)  or  in  phthisical  patients,  or  in  acute  or  extensive 
disease,  or  for  tumours,  in  all  which  conditions  amputation  though  dangerous 
is  often  successful. 

Excision  is  also  very  dangerous  when  performed  as  a  primary  operation 
for  injury,  and  especially  those  complicated  injuries  which  follow  on  gunshot 
wounds :  so  that  in  these  amputation  is  usually  preferred,  unless  under  ex- 
ceptional circumstances — that  is  to  say,  m  persons  of  remarkably  sound  con- 
stitution, or  at  early  periods  of  life,  and  in  whom  the  injury  can  be  ascertained 
to  be  strictly  limited  to  the  immediate  neighbourhood  of  the  articulation. 

The  operation  is  thus  performed.  An  incision  should  be  made  from  the 
back  part  of  one  condyle  to  the  back  part  of  the  others,  passing  across  the 
front  of  the  limb  below  the  patella,  and  slightly  convex  downwards.     It  is 

»  •  Syst.  of  Surg/  3rd  cd.  vol.  iii.  p.  7o7. 
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seldom  necessary  to  make  any  other  incision  into  the  skin ; '  hut  if  there  is 
much  thickening  about  the  soft  parts,  perpendicular  incisions  may  be  made  at 
the  ends  of  this,  so  as  to  formtlie  |-|-s'i^P^iii<^i^*>ii>^^i<^'i  o^^^^^^y^  ^'^ 
employed  in  this  operation.  The  ligamentum  patelle  is  to  be  divided  in  the 
first  incision  ;  then  the  soft  parts  are  to  be  thrown  back  from  the  patella  and 
the  end  of  the  femur,  and  the  patella  is  to  be  removed.*  The  joint  is  now 
to  be  freely  opened  by  cutting  at 
of  the  condyles,  so  as  to 
sever  completely  both  lateral  liga- 
ments ;  and  then  the  knife  is  to  be 
carried  round  the  posterior  surface 
of  the  end  of  the  femur,  care  being 
taken  in  doing  this  to  thrust  the 
femur  out  of  the  wound  as  much 
le,  by  an  assistant  forcibly 
fiexiug  the  limb,  and  to  keep  the 
of  the  knife  directed  towards 


the  bone,  and  guided  by  the  finger,  so  as  to  avoid  the  popliteal  artery,  which 
here  is  separated  from  the  bone  only  by  some  fat  and  loose  tissue ;  and,  in 

'  Momo  (iar)[i<onfl  prefer  In  miiko  n  Iudq  vlUpticsl  flap  from  Ibe  fnint  of  the  limh,  in- 
clixliDS  Ihe  pstrlU.  I  nijwcU'  do  not  orJinnrily  u»  IhiB  mrlhod,  na  il  itiHlcr^  n  Urpir  wound 
nnU  rtnilen  it  somewhat  more  difflcuU  lo  deal  with  the  pnttlla.  ll  may,  hewenT,  1«  necen- 
(oiry  when  there  i»  nmch  mrpUing. 

■  It  >■<  mj  intnriHl>h>  rule  to  remove  the  patella,  and  thi<  io,  I  \fl\ 
I  can  sec  no  ow  in  the  Imnn  if  left,  anil  much  ris" 
'On  Kxdsion  of  the  Knee-Juint.'  p.  73.)    1)r.  Patrick  Hi 
counaeU  ita  presorvBtion,  when  powihlo,  tor  the  followire 
nnneeemtry  in  moMt  cast^ ;  (2)  thnt  ila  pre«ence  in  llii'  fla| 
line  of  iDciniun,  and  without  preventing  connulicUlion,  hel]> 


ofdiM'HX 


the  uHUnl  practice. 

n  the  other  hand, 
ana:  '(1)  That  its  remoTal  is 
itm  up  till!  nift  pari*  from  the 
keep  tlii'm  nwny  from  Iho  cut 
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sawing  the  bone  it  may  be  advisable  if  the  femur  have  not  been  very  com- 
pletely cleaned,  not  to  pass  the  saw  entirely  through  the  osseous  tissue,  bat 
rather  to  break  than  to  cut  the  outer  lamella  at  the  back,  by  using  the  saw  as  a 
lever.     The  level  at  which  the  femur  is  to  be  divided  should  be  carefully  bonie 
in  mind  in  operating  on  children.     I  have  repeatedly  seen  the  surgeon  take 
away  the  whole  epiphysis,  and  a  part  of  the  shaft  from  mere  want  of  care, 
having  forgotten,  or  omitted  to  ascertain,  whereabouts  this  line  is  situated. 
Figs.  414,  415,  show  its  true  position,  and  will  prove  that  in  any  case  of  ex- 
cision in  which  the  whole  cartilaginous  surface  of  the  femur  is  removed,  the 
shaft  will  be  trenched  upon.     The  end  of  the  femur  having  been  removed, 
the  head  of  the  tibia  is  to  be  cleaned  and  sawn  horizontally,  care  being  taken 
in  young  persons  to  keep  close  below  the  cartilaginous  surface,  so  that  the 
epiphysial  line  be  not  interfered  with.     In  cases  where  there  has  been  uo 
dislocation,  nor  much  alteration  in  the  shape  of  the  bones  from  previous 
disease,  there  is  now  usually  no  impediment  to  placing  the  limb  in  a  straight 
position,  with  the  bones  in  accurate  adjustment.     Otherwise  they  must  be 
adjusted  by  taking  off  successive  pieces  from  the  end  of  the  femur  or  tibia 
(if  possible  without  going  beyond  the  epiphysis) ;  and  in  cases  of  old  disloca- 
tion it  is  often  necessary  to  sever  some  of  the  hamstring  tendons.     The  parts 
should,  in  all  cases,  be  adjusted  in  perfect  position  upon  a  splint,  and  the 
bandages  firmly  applied  before  the  patient  is  moved  or  allowed  to  recover 
from  the    anesthetic. 
If  the  femur  appears 
at    all    prominent,    a 
short  splint  should  be 
appUed  in  front  in  or- 
der to  counteract  the 
tendency    of   the    leg 
to  gravitate  backwards 
(which  is  also  assisted  by  the  action  of  the  flexor  tendons) ;  and  it  is  at  any 
rate  a  useful  precaution  to  apply  a  long  side-splint  to  the  outer  side  of  the  limb, 
which  can  be  discarded  after  the  first  few  days,  if  it  appears  superfluous.   I  have 
fomid  much  comfort  to  the  patient  from  suspending  the  whole  apparatus 
in  a  '  Salter's  swing.'     It  will  of  course  be  understood  that  the  splints  are 
interrupted  and  bracketed  with  iron  at  the  seat  of  operation,  so  as  to  give 
access  to  the  womid. 

Mr.  Treves,  of  Margate,  thus  describes  a  method  of  excising  the  knee,  in 
which  the  tendon  of  the  quadriceps  extensor  is  left  in  its  natural  attachment 
to  the  tibia.  I  have  myself  no  personal  experience  of  this  method,  but  it 
seems  worthy  of  a  trial : — • 

*  First,  A  semilunar  incision  about  three  inches  in  length  is  made  on  each 
side  of  the  jomt,  the  lowest  point  of  each  incision  being  tlioroughly  de- 
pendent for  the  exit  of  pus  or  serum. 

margin  of  either  osseous  surface ;  (3)  that  its  removal  occasiouB  more  bleeding ;  and  (4)  that 
the  hollow  left  after  its  removal  from  the  centre  of  the.  long  flap  leaves  a  hollow  cavity,  in 
which  matter  bags,  and  requires  a  separate  incision  to  drain  it  efliciently.'  (*  On  Exciaon  of 
the  Knee,'  p.  76.)  If  the  latter  assertion  l)e  well-founded,  it  constitutes  to  my  mind  an 
additional  objection  to  the  use  of  the  long  flap  in  excision,  rather  than  an  argument  for  the 
preservation  cf  the  patelUi.  None  of  the  other  supposed  inconveniences  of  Temoving  the 
patella  will  be  found  to  be  of  any  practical  importance,  if  the  operation  be  performed  with 
the  simple  transverse  incision.  As  to  the  first  assertion,  it  is  a  matter  of  experience.  In  my 
own  practice,  the  removal  of  the  patella  has  seemed  in  the  great  majority  of  cases  not  merely 
advisable,  but  necessary.  In  the  '  Clin.  Trans.*  vol.  xvi.  p.  82,  Mr.  Golding  Bird  describes  a 
method  of  excising  the  knee,  in  which  the  patella  is  sawn  across,  and  its  fragments  sewn 
together  after  the  completion  of  the  excision  ('  transpatellar  excision  '). 


Fio.  416.    Splint  for  excision  of  the  knee. 
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*  Secondly.  The  lateral  ligaments  on  each  side  are  divided,  aiid  the  tissues 
reflected,  till  the  synovial  cavity  in  front  is  well  opened.  If  there  be  adhe- 
sions in  front  they  are  divided.  A  wide  director  is  passed  behind  the  joint  in 
front  of  the  posterior  ligament,  and  with  a  narrow  bistoury  the  crucial  liga- 
ments and  any  adhesions  there  may  be  between  the  bones  are  divided. 

*  Thirdly,  A  metal  retractor  is  inserted  in  front  of  the  bones  to  secure 
from  injury  the  tissues  in  front  and  the  skin  and  tissues  loosened  from  the 
sides  whilst  the  bones  are  being  sawn.  The  blade  of  a  Butcher's  saw  id 
passed  behind  the  joint ;  and  this  being  connected  with  its  frame,  a  thin  slice 
is  sawn  from  the  joint-ends  of  each  bone.  The  sawn  surface  of  this  slice  is 
the  exact  counterpart  of  the  surface  left  behind ;  and  if,  on  examination,  it 
appear  to  be  healthy,  I  pass  on  to  the  patella,  which  is  left  if  healthy,  or 
sliced  if  its  cartilage  be  ulcerated.  I  formerly  used  a  chain-saw  for  the 
sections,  but  have  relinquished  it  in  favour  of  Butcher's. 

*  The  following  are  the  chief  advantages  to  be  derived  from  this  mode  of 
operating  :— 

*  1.  Decided  improvement  in  the  after-appearance  of  the  limb.  The  front 
view  shows  little  difference  from  the  other  limb. 

*  2.  Greatly  increased  power  of  extension.  After  ordinary  excision,  exten- 
sion is  often  feeble  from  the  divided  and  shortened  extensor  tendon ;  the  leg 
is  inclined  to  drag  and  the  patient  catches  liis  toe  in  walking.  With  this 
operation,  they  are  able  to  lift  the  leg  even  before  union  is  firm  ;  and  they  get 
increased  advantage  from  the  additional  power  and  handiness  of  the  hmb. 

*  8.  The  extensor  tendon  being  still  attached  to  the  tibia  in  front,  whilst 
the  posterior  ligament  is  intact  behind,  tlie  bones  are  not  so  loose  and  the 
tibia  is  not  so  likely  to  become  displaced. 

*  4.  This  mode  of  operating  partakes  of  the  nature  of  a  subcutaneous 
operation.  The  sawn  surfaces  are  still  left  under  their  natural  covering ; 
they  are  not  exposed  under  an  extensive  wound,  which  will  sometimes  gape 
in  spite  of  care  ;  but,  being  well  protected,  they  unite,  I  believe,  more  kindly 
and  readily  than  with  the  usual  operation.  I  may  add  that  this  is,  after  a 
little  practice,  a  very  easy  operation.'  * 

In  an  interesting  brochure  lately  published  by  Dr.  Fenwick  of  Montreal,* 
which  contains  a  report  of  twenty-eight  cases  of  this  excision,  he  advocates  a 
curved  section  of  the  bones,  so  that  tlie  sawn  end  of  tlie  femur  is  left  convex  and 
that  of  the  tibia  concave,  whereby  not  only  are  the  bones  l)etter  adapted  to 
each  otlier,  and  less  likely  to  become  displaced,  but  also  the  epiphysial  lines 
are  nowise  endangered.  A  similar  plan  was,  I  believe,  adopted  by  the  late  Mr. 
Moore  and  Mr.  Campbell  de  Morgan. 

Many  methods  of  dressing  the  wound  and  limb  in  cases  of  excision  of  the 
knee  are  in  use.     Dr.  Patrick  Heron  Watson  warmly  recommends  the  use  of 


Fio.  417.    Dr.  P.  H.  WaUoirs  siwiicujiion-rt)*!  for  excision  of  the  kn»t>. 

plaster  of  Paris  (or  plaster  coated  with  paraffine  externally,  to  render  it  less 
permeable  to  discharges),  which  lie  thus  applies.  Fig.  417  represents  an 
iron  rod,  which  extends  from  the  groin  to  the  foot,  the  upper  straight  end 
being  at  the  groin,  the  arch  at  the  site  of  the  wound,  the  hook  (for  swinging 

»  '  Brit.  Mccl.  Journ.'  IVl..  3,  1877. 
*  *0n  EzciMon  of  the  Knei-joint/  Montrt3al,  1883. 
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tbe  limb)  near  the  ankle-joint,  and  the  raiaed  part  running  along  the  dorsum 
of  the  foot.  Fig.  418  ahows  two  forms  of '  Gooch  '  splint,  the  former  merely 
hollowed  out  on  each  side  at  the  level  of  tbe  wound  and  cut  out  at  the  lower 
part  in  a  horse-shoe  or  stirrup  form,  to  relieve  the  heel  and  tendo  Achillia 
from  pressure  ;  the  latter  having  also  a  piece  above  to  be  adapted  to  the  iimo- 
miiiate  bone. 

'  In  application,  the  hmb  is  first  laid  and  carefully  adjusted  upon  the 
posterior  splint,  which  should  preliminarily  be  padded  with  lint,  and  covered 
with  guttapercha  tissue,  or  hot  paraSine,  in  the  position  which  corresponds  to 
the  site  of  operation.  The  iron  rod  is  then  placed  in  front,  and  folded  lint 
laid  between  it  and  the  limb  at  the  groin,  at  the  upper  part  of  the  tibia,  and 
at  the  bend  of  the  ankle.   These  two  parts  of  the  apparatus  are  then  retained 


Fio,  ^\i.    Dr.  p.  n.  ffUiou'i  ipllnMtorsxclsion  of  tlic  knpc. 

in  contact  with  the  limb  by  means  of  an  open  ifovc  roller  bandage  applied 
from  the  toes  upwards,  the  site  of  the  incision  being  atone  left  uncovered. 
The  whole  is  then  rendered  immovable  by  means  either  of  plaster  of  Paris 
applied  by  the  hand,  of  the  consistence  of  thick  cream,  or  of  parafGne,  which 
baring  been  rendered  temporarily  liquid  by  heat,  is  applied  by  a  lai^  painter's 
brush.  When  the  application  has  sohdified,  the  patient  may  be  removed  to 
bed,  and  the  limb  suspended  from  the  running  pulley  of  a  Salter's  snnngin^ 
cradle,  or  from  the  roof-bar  of  the  common  iron  wire  cradle.'   (Op,  cil.  p.  I'J.i 

The  advantages  claimed  for  this  method  are  the  comfort  the  patient 
derives  from  being  able  to  shift  his  position ;  the  ease  of  transporting  him 
from  place  to  place  (a  great  consideration  in  militarj'  practice) ;  the  facility 
of  appljing  dressings  to  the  wound ;  the  permanency,  simplicity,  and  facihty 
of  construction  of  the  apparatus  itself.  The  plaster  of  Paris  dressing  is  in 
general  use  in  this  and  other  excisions  by  the  German  surgeons. 

Mr.  Butcher  has  recommended '  a  '  bos  splint '  for  the  after-treatment  of 
this  operation.  This  consists  of  two  side-splints,  the  outer  one  extending  from 
tlie  axilla  to  below  the  foot,  the  imier  from  the  groin  to  below  the  foot,  jointed 
on  to  a  back  piece.  The  sides  are  let  down  to  dress  the  wound.  This  is.  as 
far  as  I  have  seen,  a  convenientapparatuswhenallgoeswell,  but  is  less  handy 
when  complications  occur,  and  is.  on  the  whole,  I  think,  inferior  to  the  alwve- 
mentioned  methods  of  treatment. 

It  is  an  essential  element  in  the  success  of  this  operation  not  to  be  forced 
to  disturb  the  limb  at  all  for  several  days ;  hence  tbe  dressings  aliould  bv 
most  carefully  applied  at  Jirst.  And  forthe  same  reason  all  bleeding  vessels 
should  be  carefully  (secured  so  as  to  avoid  recurrent  hiemorrhage.  The 
bleeding  during  the  operation  is  often  very  free,  from  the  enlarged  articular 
vessels ;  and  recurrent  hemorrhage  is  by  no  means  rare,  and  is  a  v«ry  un- 
'  '  OpeiHiive  >D<I  CutuurvBtira  Surgsiy,' p.  H2, 


EXCISION  OF  THE   ANKLE.  975 

favourable  occurrence.  Tlie  operation,  especially  when  it  has  been  a  protracted 
one,  which  in  cases  of  old  dislocation  it  often  is,  is  usually  followed  by  a  consider- 
able amount  of  fever,  subsiding  with  the  establishment  of  a  tree  suppuration  ; 
and  then,  in  favourable  cases,  the  work  of  repair  commences  by  granulation 
and  osseous  union,  as  in  compound  fracture.  In  unfavourable  cases,  the  bones 
become  denuded  and  ulcerated  in  the  suppurating  cavity,  the  discharge  is 
offensive,  the  wound  unhealthy,  fresh  abscesses  probably  form,  and  the  pa- 
tient's health,  instead  of  improving  fro;n  the  removal  of  the  disease,  shows 
a  tendency  to  dechne.  Under  these  circumstances  amputation  should  be 
performed,  if  an  examination  under  anaesthesia  proves  it  necessary. 

The  process  of  recovery  is  usually  a  slow  one.  In  Dr.  Hodges'  tables  the 
average  duration  of  the  treatment  in  48  cases  in  which  the  patella  was  re- 
moved is  stated  to  have  been  225  days  ;  and  in  88  cases  in  which  that  bone 
is  believed  to  have  been  left,  255  days ;  or,  roughly  speaking,  the  average 
duration  of  treatment  was  about  eight  months ;  and  in  many  of  the  cases 
which  afterwards  turn  out  the  most  successful,  sinuses  remain  open,  and  the 
limb  is  in  a  state  which  cannot  but  cause  anxiety  for  many  months  after  formal 
treatment  is  discontinued.  In  some  exceptional  cases,  indeed,  matters  go  on 
much  more  rapidly  than  this,  and  the  recovery  is  completed  as  soon  as  (indeed 
it  may  be  that  one  or  two  have  recovered  sooner  than)  after  amputation  ;  but, 
as  a  general  rule,  the  time  required  for  recovery  after  excision  may  be  taken  at 
about  four  times  as  long  as  after  amputation.  In  fact,  I  think  we  are  taking 
a  view  very  favourable  to  excision  if  we  say  that  every  month  after  the 
operation  advances  the  cure  only  as  far  as  a  week  would  after  amputation. 

Eepair,  when  the  case  does  perfectly  well,  is  by  osseous  ankylosis,  and  this 
ought  to  be  complete,  so  that  the  tibia  and  femur  form  one  solid  mass  of 
bone  in  a  perfectly  straight  line.'  There  is  a  great  tendency  to  bow  outwards 
at  the  junction,  and  this  must  be  carefully  watched  and  counteracted  during 
the  process  of  healing,  and  for  some  time  after  the  patient  begins  to  put  his 
leg  to  the  ground.  In  rarer  cases  the  limb  bends  backwards^  or  inwards,  but 
the  outward  bend  is  the  more  common.  In  some  cases  small  portions  of  bone 
remain  long  exposed,  and  the  wound  cannot  be  brought  to  heal.  Such  cases 
may  often  be  treated  successfully  by  gouging  or  by  treating  the  exposed  bone 
with  sulphuric  acid. 

Excision  of  the  ankle-joint  is  an  operation  wliich  is  not  often  practised,  B^cuioa 
since  in  injury  it  in  usually  sufficient  to  take  away  the  loose  or  comminuted  ankle, 
portions  of  bone,  and  in  disease  the  affection  is  seldom  so  limited  to  the 
ankle  as  to  justify  the  surgeon  in  removing  only  that  joint. 

Cases  suitable  for  excision  of  the  ankle  are  those  in  which  the  lesion 
(whether  traumatic  or  from  disease)  is  limited  to  the  ends  of  the  bones  of 
the  leg  and  to  the  astragalus.  When  the  disintegration  extends  far  into  the 
bones  of  the  leg,  amputation  ought  undoubtedly  to  be  practised,  and  although 
in  some  cases  a  considerable  amount  of  the  bones  of  the  tarsus  has  been 
successfully  removed  along  with  the  ankle-joint,^  yet  the  advisability  of  such 
an  operation  must  always  be  very  doubtful.  Again,  the  patient  ought  not  to 
be  labouring  under  any  general  constitutional  cachexia  ;  and  further,  those 

*  Cases  sometiniei)  occur  in  which  a  certain  amount  of  motion  is  preserved,  and  Mr. 
Annandale  has  reported  a  remarkable  one  in  the  'Urit.  Med.  Joum.'  April  21,  1877,  but  I 
think  no  one  now  doubts  that  the  aim  of  the  8urg(>on  should  }>e  to  obtain  oweous  union. 

*  As  in  a  preparation  in  the  Museum  of  the  College  of  Surgeons,  where  bony  ankylosis 
has  taken  place  at  a  right  angle. 

*  See  my  enay, '  On  Excision  of  Bones  and  Jointi),'  in  the  '  Syst.  of  Surg.' 
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cases  are  best  suited  for  this  excision  in  which  the  disease  is  the  direct  result 
of  a  somewhat  recent  injury.  With  all  these  limitations,  the  range  of  appli- 
cation of  this  operation  will  be  but  small  in  cases  of  disease,  and  in  those  of 
injury,  as  above  stated,  partial  resections  have  hitherto  been  more  common  ; 
but  there  is  much  reason  to  beheve,  with  Mr.  H.  Lee,  that  in  these  casea  a 
more  useful  limb  would  often  be  obtained  by  a  more  formal  excision  of  the 
whole  joint. ^ 

The  operation  is  not  an  easy  one,  and  it  is  rendered  more  difficult  in  some 
cases  by  partial  ankylosis.  The  best  way  of  performing  it  is,  I  think,  to  make 
a  free  incision  behind  the  posterior  border  and  external  malleolus  of  the  fibula, 
extending  about  two  inches  along  the  outer  side  of  the  foot,  and  a  smaller 
incision,  as  recommended  by  Mr.  H.  Lee  (op.  cit.)  round  the  internal  mal- 
leolus. The  inner  malleolus,  liaving  been  carefully  cleaned  of  soft  parts,  is 
to  be  partially  sawn  through  with  a  Hey's  saw,  and  clipped  off  with  bone- 
nippers.  Then  the  external  malleolus,  having  been  dissected  clear  of  the 
tendons  and  other  fibrous  structures,  is  to  be  sawn  through,  and  now  by  clear- 
ing the  bones  of  all  their  fibrous  adhesions,  the  tibia  may  be  pushed  out  of  the 
wound  on  the  outer  side  of  the  foot,  and  its  articular  end  sawn  off.  Next  tlie 
astragalus  is  to  be  dealt  with.  In  all  cases  where  the  bone  is  much  inflamed 
it  is  much  more  satisfactory  (as  I  think  I  have  proved*)  to  remove  the  whole 
bone,  for  which  purpose  the  astragalo- scaphoid  joint  should  be  freely  opened ; 
then  the  knife  passed  between  the  astragalus  and  os  calcis,  dividing  the  in- 
terosseous ligament ;  and  finally,  the  bone  twisted  out  with  the  hon-forceps. 
But  if  the  aft'ection  of  the  astragalus  be  very  superficial,  a  keyhole  saw  may  be 
passed  into  the  wound,  either  in  front  of  or  behind  the  articular  surDace,  and 
the  whole  of  this  surface  removed  by  a  horizontal  section.  No  large  vef^sel 
should  be  wounded  in  this  operation,  nor  are  any  tendons  necessarily  divided. 

A  nmch  easier  operation  is  to  make  an  anterior  flap  through  all  the 
tendons,  nerves,  and  vessels  in  front  of  the  jomt,  as  in  Syme's  amputation, 
and  then  remove  all  the  diseased  parts  of  the  bones ;  but  as  this  involves 
needless  injury  to  the  anterior  tibial  vessels,  and  division  of  several  tendons, 
it  is  not  often  resorted  to.  At  the  same  time,  I  have  excised  the  astragalus 
in  this  way  several  times,  and  the  use  of  the  foot  has  been  very  good,  not- 
withstanding the  injury  to  the  tendons  and  vessels. 

A  well-fitting  splint  should  have  been  previously  provided,  and  the  limb 
should  be  kept  at  rest  till  the  parts  have  become  quite  consolidated.  It  is  then 
to  be  put  into  a  plaster  or  other  immovable  apparatus,  and  the  patient  is  to  be 
allowed  to  walk  about  on  a  wooden  leg. 

The  use  of  the  leg  is  often  almost  as  good  as  ever.  Two  lads  on  whom  I 
performed  this  operation,  removing  the  astragalus  wholly  in  one  and  partially 
in  the  other,  were  heard  of  some  years  afterwards  doing  the  ordinary  work  of 
agricultural  labourers,  and  able  to  walk  all  day  ;  but  recovery  is  much  slower 
than  after  amputation. 

Kxcision-of         Excision  of  the  os  calcis  is  an  operation  which  may  often  be  practised 
.cafcis.  ^^^^  great  advantage.     Disease  of  the  tarsus  very  commonly  begins  in  the 

joint  between  the  calcaneum  and  astragalus,  and  frequently  spreads  into  the 
former  bone  ;  the  affection  of  the  latter  being  so  superficial  that  the  CArions 
spot  can  be  gouged  away  when  the  greater  mass  of  disease  has  been  removed. 
In  these  cases  the  central  part  of  the  calcaneum  often  perishes,  leading  a  \BTfse 
mass  of  necrosis  enclosed  in  a  tliin-walled  cavity  of  inflamed  and  softened 

*  See  a  paper  by  Mr.  H.  Lee,  in  *  Med.-Chir.  Trans.*  vol.  Ivii.  p.  137. 

*  tk'c  '  iSt.  Cieorj^o's  Hospital  Reports,*  vol.  iv.     '  A  Note  on  Kxcitnon  of  the  Ankle>joiiiL.* 
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bone.  If  now  the  whole  bone,  including  the  shell  of  softened  bone,  be 
removed,  tlie  patient  makes  a  certain  and  speedy  recovery  with  a  useful  foot ; 
while  if  the  loose  portion  be  removed,  and  the  shell  scooped,  he  may,  it  is  true, 
recover,  and  the  heel  may  possibly  be  more  firm,  but  the  recovery  is  at  least 
doubtful,  and  in  the  course  of  a  tedious  convalescence  the  health  may  give 
way,  fresh  disease  be  lighted  up,  and  amputation  become  necessary. 

Excision  of  the  os  calcis  is  thus  performed.  An  incision  is  commenced  at 
the  inner  edge  of  the  tendo  Achillis,  and  drawn  horizontally  forwards  along 
the  outer  side  of  the  foot,  somewhat  in  front  of  the  calcaneo-cuboid  joint, 
which  lies  midway  between  the  outer  malleolus  and  the  end  of  the  fifth 
metatarsal  bone.  Tliis  incision  should  go  down  at  once  upon  the  bone,  so 
that  the  tendon  should  be  felt  to  snap  as  the  incision  is  commenced.  It  should 
be  as  nearly  as  possible  on  a  level  with  the  upper  border  of  the  os  calcis ; 
a  point  which  the  surgeon  can  determine,  if  the  dorsum  of  the  foot  is  in  a 
natural  state,  by  feeling  the  pit  in  which  the  extensor  brevis  digitorum  arises. 
Another  incision  is  then  to  be  drawn  vertically  across  the  sole,  commencing 
near  the  anterior  end  of  the  former  incision,  and  terminating  at  the  outer 
border  of  the  grooved,  or  internal  surface  of  the  os  calcis,  beyond  which  point 
it  should  not  extend,  for  fear  of  wounding  the  posterior  tibial  vessels.  If 
more  room  be  required  this  vertical  incision  may  be  prolonged  a  httle 
upwards,  so  as  to  form  a  4- .  *  The  bone  being  now  denuded,  by  throwing 
back  the  flaps,  the  first  point  is  to  find,  and  lay  open,  the  calcaneo-cuboid 
joint ;  and  then  the  joints  with  the  astragalus.  The  connections  between 
these  two  bones  constitute  the  principal  difficulty  in  the  operation  on  the 
dead  subject ;  but,  as  has  been  already  stated,  these  joints  will  frequently 
be  found  to  have  been  destroyed  in  cases  of  disease.  The  calcaneum 
having  been  separated  thus  from  its  bony  connections  by  the  tree  use  of  the 
knife,  aided  if  necessary  by  the  lever,  lion-forceps,  &c.,  the  soft  parts  are 
next  to  be  cleaned  off  its  inner  side  with  care,  in  order  to  avoid  the  vessels, 
and  the  bone  will  then  come  away.  The  flaps  are  to  be  closed  lightly,  with  one 
or  two  points  of  wire-suture,  over  the  large  gap  left  by  the  excision. 

M.  Oilier  describes  an  operation  by  which  the  os  calcis  can  be  removed  sub-  Sabperi 
periosteally  without  the  division  of  any  tendons,  except  the  tendo  Achillis.  An 
angular  flap  is  made  by  an  incision  running  horizontally  along  the  lower  outer 
border  of  the  bone,  and  vertically  along  the  outer  border  of  the  tendo  Achillis. 
Then  the  periosteum  and  the  parts  above  it,  including  the  peronei  tendons,  are 
peeled  off  the  bone.  Next  the  attachment  of  the  tendo  Achillis  and  the  perios- 
teum are  detached  from  the  tuberosity  of  the  os  calcis.  Then  the  joints  are 
opened,  and  the  inside  of  the  bone  is  cleaned,  and  so  its  removal  is  completed. 
I  have  only  practised  this  operation  once,  and  then  the  result  seemed  to  me 
less  perfect  than  after  the  ordinary  operation.^ 

After  recovery,  the  only  mark  of  deformity  in  the  foot  is  an  elevation  of 
the  heel  proportionate  to  the  size  of  the  bone  removed. 

Excision  of  the  astragalus, — The  astragalus  is  easily  removed  by  making  a  Excision 
curved  incision  from  one  malleolus  to  the  other,  something  like  that  made  at  aBtragalos, 
the  beginning  of  Syme's  amputation.    The  ankle-joint  is  then  to  be  laid 
freely  open,  and  the  whole  upper  part  of  the  diseased  bone  thus  exposed. 
Then  the  ligaments  connecting  it  to  the  scaphoid  are  to  be  severed,  and  the 
bone  is  to  be  levered  up,  when  the  interosseous  ligament  connecting  it  with 

'  I  have  alwnys  (Uridod  the  tendonH  of  the  peroneuH  loDgus  and  bivns.  They  can,  of 
conne,  be  di!«ecte<l  out  and  held  a^ide  with  a  blunt  hook,  but  I  have  not  olwerved  any  bod 
effects  from  their  diviMon.  *  See  *  Clin.  Soc.  Tmnit/  toIh.  yiii.  xi. 
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the  OS  calcis  will,  if  entire,  be  felt,  and  can  be  readily  divided.  AU  that  is 
then  necessary  to  complete  the  operation  is  to  clean  the  back  part  of  the 
bone,  which  should  be  done  with  care,  in  order  to  avoid  injury  to  the  tendons 
and  vessels  which  lie  near  it.  I  have  had  several  cases  in  children,  and  have 
seen  one  in  an  adult  in  whom  a  very  useful  foot  was  left. 

The  bone  may  also  be  removed  by  two  lateral  incisions  similar  to  those 
used  in  excision  of  the  ankle.  This  method  avoids  the  injury  to  the  tendons 
and  vessels  incidental  to  the  former,  but  is  more  laborious. 

Mr.  Annandale  has  lately  devised  and  performed  an  operation  by  which 
the  joints  between  the  astragalus  and  os  calcis  can  be  excised  in  those  cases 
where  disease  of  the  tarsus  begins,  as  it  often  does  in  that  situation.  A  free 
incision  is  made  from  the  tip  of  either  malleolus  to  the  cuboid  joint  on  the 
one  side,  and  along  the  tendon  of  the  tibiahs  posticus  to  the  scaphoid  bone 
on  the  other.  The  tendons  and  vessels  are  thrown  back,  and  the  periosteum 
raised  from  the  bones  with  raspatories.  Thus  the  two  joints  are  fully 
exposed,  and  can  be  removed  with  chisel  and  mallet.  If  there  be  any  disease 
in  the  fossa  between  the  two  joints,  it  can  be  gouged  out.  Mr.  Annandale 
refers  to  cases  in  which  the  operation  has  been  successfully  performed.' 

No  formal  directions  are  required  for  excising  the  other  tarsal  bones.  The 
soft  parts  are  to  be  thrown  aside  by  crucial  incisions,  radiating  from  the 
sinuses  which  lead  to  the  diseased  bone,  and  the  latter  removed;  care  being 
taken,  in  all  cases  where  it  is  possible,  to  excise  the  whole  bone  with  the 
articulating  surfaces. 

The  metatarsal  bone  of  the  great  toe  is  very  often  diseased ;  and  from  its 
large  size  disease  may  go  on  in  its  substance  for  a  long  period  without  affectii)g 
any  other  bone.  In  such  cases,  after  a  sufficiently  patient  trial  of  tlie  appro- 
priate constitutional  treatment,  with  rest,  it  is  proper  to  expose  the  disease  ; 
and  if  this  is  found  to  include  the  greater  part  of  the  bone,  then  the  best  course 
is  to  remove  the  whole,  with  both  its  articular  surfaces.  This  may  be  readily 
done  by  making  an  incision  over  the  whole  length  of  the  bone,  joined  by 
shorter  perpendicular  cuts  in  front  and  behind,  and  thus  turning  back  small 
rectangular  flaps  including  the  whole  length  of  the  bone.  It  is  better  to  com- 
mence by  severing  it  from  the  cuneiform  bone,  as  in  dividing  it  from  the 
phalanx  the  plantar  arch  will  most  likely  be  wounded,  and  the  bleeding  may 
prove  somewhat  embarrassing ;  whereas  if  the  artery  be  not  divided  tiU  the 
bone  is  removed,  there  is  no  difficulty  in  tying  it.  No  splint  is  required. 
The  great  toe  sinks  down  somewhat  towards  the  tarsus,  but  the  foot  is  as 
useful  in  progression  as  before. 

It  seems  hardly  worth  while  to  expend  space  on  the  description  of  such 
rare  operations  as  the  excision  of  the  whole  or  greater  part  of  the  tarsus  ^ 
of  the  tarso-metatarsal  joints,^  or  of  portions  or  the  whole  of  the  sliaft 
of  the  long  bones  (see  p.  416),  or  of  the  ribs  or  sternum.  They  are  very 
rarely  practised,  and  in  the  latter  case  especially  the  indications  for  their 
performance  should  be  narrowly  scrutinised,  since  they  are  by  no  means 
free  from  danger,  nor  at  all  certain  to  attain  the  end  in  ^^ew,  which  is 
to  remove  the  whole  disease  and  thereby  take  away  permanently  what  must 
always  be  a  source  of  irritation  to  the  subjacent  viscera, 

'  '  Ed.  Mctl.  and  Surg.  Journ.'  June  1877. 

«  On  exc'sirm  of  the  whole  tarsus,  see  Macnaughton  Jones,  '  Lancet/  July  9,  16,  1881 ;  and 
Conner.  'Am.  Journ.  Med.  Sci.'  Oct.  1883. 

'  Se  a  cjvse  reported  hy  me  in  the  '  Clin.  Soc.  Trans.*  vol.  v.  p.  207.  Disease  pecurre*!  in 
the  tarsus  in  this  CJise  eight  years  afterwards,  and  the  foot  was  amputated. 
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AbdoiteN;  gunshot  wounds  of,  326 ;  in- 
juries of,  209 ;  wounds  of,  21«5 ;  para- 
centesis of,  629 

Abdominal  aneurism,  655 

Abscess,  26 ;  alveolar,  592 ;  bursal,  497 ; 
cold,  27;  intracranial,  136;  ischiorectal, 
670 ;  lacunar,  374 ;  lumbar,  484  j  perio- 
steal, 416 ;  postpharyngeal,  487 ;  psoas, 
484;  residual,  29;  spinal,  481;  sub- 
pectoral, 196 

Abscess,  bleeding  from,  29;  inflammation 
of,  28 

Abscess  in  perinieo,  806,  816 

Abscess  of  none,  4 16 ;  breast,  888 ;  jointa, 
463  ;  labium,  379 ;  prostate,  796 ;  scro- 
tum, 868;  septum  nasi,  608;  tongue, 
618 

.Vbscess  knives,  28 

Absorbents,  diseases  of,  672;  inflamma- 
tion of,  672 

Acarus  folliculorum,  910 ;  scabiei,  916 

Accumulation  of  wax^  776 

Acetebalum,  fracture  of,  223 ;  impaction 
of  femur  in,  223,  274 

Achores,  906 

Acne,  910 ;  rosacea,  601  ;  syphilitic,  387, 
910 

Acquired  hernia.  631 

Acromial  end  or  clavicle,  fracture  of,  236 

Acromion,  dislocation  of,  263;  fracture 
of,  238 

Active  congestion,  1 

Actual  cautery,  932 ;  in  hssmorrhage,  98 

Acupressure,  96 

Acute  laryngitis,  685;  periostitis,  415 

Additamentary  boLcs,  466 

Adenitis,  672 

Adenoma,  or  adenoid  tumour,  891 

Adhesion,  primary,  11 ;  secondary,  16 

Adhesions,  peritoneal,  producing  strangu- 
lation, 623 

Adhesions  of  iris,  727,  731  ;  of  labia, 
872 ;  in  ovarian  tumour,  884 

Adhe.«ive  syphilitic  inflammation,  382 

Air,  entrance  of,  into  veins,  84 

Air-passages,  foreign  bodins  in,  186 

Albinism,  913 

AUarton's  operation  for  stone,  837 

Alopecia,  914  ;  syphilitic,  388,  914 
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Alternating  calculi,  828 

Alveolar  abscess,  692 ;  cancer,  359 ;  sar- 
coma, 360 

Amaurosis  from  abscess  of  antrum,  696 

Ammonia,  intravenous  injection  of,  71 

Ametropia,  771 

Amputation  in  bums,  110;  destruction  of 
joints,  462;  fractures,  116;  gunshot 
wounds,  330 ;  osteomyelitis,  416 

Amputation,  946;  circular,  946;  flap, 
047 ;  instruments  for,  947 ;  of  arm, 
949 ;  at  elbow,  949 ;  at  shoulder,  948  ; 
of  breast,  896 ;  of  fingers,  950 ;  of  fore- 
arm, 960 ;  at  wrist,  960 ;  of  foot,  956  ; 
partial,  958,  959;  subastragaloid,  958 ; 
of  leg,  965 ;  of  penis,  870 ;  of  thigh, 
964 ;  at  hip,  951 ;  at  knee,  954 ;  of 
thumb,  961 ;  of  toes,  959 ;  Butcher's, 
954 ;  Carden  8,  954  ;  Chopart's.  958  ; 
Gritti's,  954;  Hancock's,  968;  Hev's, 
969 ;  Lee's,  956 ;  Lif^franc's,  959 ;  Pi'ro- 
gors,  967 ;  Syme*s,  956 ;  Teale's,  956 

Amygdaloid  glands,  382 

Anaesthetics,  936 

Anastomosis,  aneurism  by,  343,  531 

Anatomical  neck  of  humerus,  fracture  of, 
239 

Anel's  operation  for  aneurism,  537 

Aneurism,  627 ;  arteriovenous,  631 ;  cir- 
soid, 631 ;  consecutive,  530 ;  diflused, 
530 ;  dissecting,  531 ;  false,  630 ;  fusi- 
form, 630;  hernia,  530;  true,  530; 
tubular,  530;  varicose,  531.  See  aleo 
I  the  names  of  individual  arteries,  as 
I  Popliteal.  Recurrence  of,  53$);  rupture 
of,  635 ;  spontaneous  cure  of,  535 

Aneurism  by  anastomosis,  343,  631 
'   Aneurism  needle,  88 

Aneurism  of  bone,  442 

Aneurismal  sac,  relations  of,  to  arter}', 
634 

Aneurismal  varix,  532 

Angeioleucitis,  572 
,  Anffular  curvature,  482 

Ankle,  amputation  at,  956;  diaeases  of, 
477;  dislocation  of,  311;  compound, 
313  ;  excision  of,  975 

.Vnkvlosis,    bonv,    4<J6;    extra-articulur, 
466 ;  false  or  fibrous,  466 
r2 
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Ankylosis  of  spine,  491 

Annular  stricture,  803 

Annular  syphilitic  ulceration  of  bone^ 
431 

Ante-scrotal  urinary  fistula,  817 

Antiseptic  dressing,  20  ;  ovariotomy,  886 

Antrum,  cysts  and  dropsy  of,  595 ;  tu- 
mours of,  698 

Antyllus,  operation  of,  for  aneurism,  53G 

Anus,  artificial,  650,  677 ;  imperforate, 
679 ;  fistula  in,  669  ;  prolapsus  of,  668 ; 
pruritus  of,  672 ;  ulcer  or  fissure  of,  672 

Aorta,  abdominal,  aneurism  of,  555 ;  liga- 
ture of,  557;  compression  of,  550; 
thoracic  aneurism  of,  544 

Aphonia,  nervous  or  hysterical,  692; 
paralytic,  693 

Apparatus  for  fracture,  117 

Arch,  palmar,  wound  of,  231 

Arm,  amputation  of,  949;  aneurism  in 
the,  554 

Arsenic  as  a  cautery,  911 

Arterial  hsemorrhage,  85 

Arterial  varix,  531 

Arteriovenous  aneurism,  531 ;  in  orbit, 
649 

Arteries,  aneurism  of,  527  ;  atheroma  of, 
525;  calcification  of,  525;  disease  of, 
525 ;  division  of,  82 ;  embolism  of, 
526 ;  inflammation  of,  527  ;  injuries  of. 
81  ;  laceration  of,  82 ;  ligature  of,  87  ; 
occlusion  of,  526;  partial  laceration, 
81 ;  subcutaneous  rupture  of,  82 ;  wound 
of,  82 

Arteriotomy,  933 

Arteritis,  527 

Artery.  See  the  individual  names',  as 
Femoralj  Carotid 

Arthritis,  acute,  of  InfaDts,  457 ;  chronic 
rheumatic,  464 

Articular  ends,  diseases  of,  456 

Artificial  anus,  650,  677 ;  membrana 
tympani,  777 ;  pupil,  760 

Aspirator,  the,  207;  puncture  of  the 
bladder  by,  812 

Aasalinis  fracture-box,  296;  tenaculum, 
95 

Astigmatism,  772 

Astragalo-calcanean  joint,  diseases  of, 
478 ;  excision  of,  978 

Astragalus,  dislocation  of,  313;  disease 
of,  478 ;  excision  of,  977 ;  fracture  of, 
21)7 

Atheroma,  526 

Atony  from  distension  of  bladder,  822 

Atrophy  of  bone,  449 ;  of  breast,  H88 ; 
of  muscles,  501 

Atropine  in  iritis,  728,  73() 

Aural  polypi,  781 

Auricle,  malformations  of,  774  ;  eruptions 
of,  774 ;  tumours  of,  774 

Aufopla^t'e  par  (/iisMmwnt,  943 

Aveling's  apparatus  for  transfusion,  100 

.Vvulsion  or  toe-nail,  924 

Axilla,  dislocation  of  shoulder  into,  254 

Axillary  artery,  aneurism  of,  552 ;  liga- 
ture of,  654 


Back,  sprains  of  the,  161 

Bacteria  in  blood-poisoning,  35 ;  in  t^rjii- 
nelas,  43 

BaJcer  Brown's  needle,  876 

Balanitis,  374 

Ball  and  socket  truss,  640 

Bandages,  25,  926 ;  capelline,  926 ;  com- 
pound, 925 ;  four-tailed,  926 ;  manv- 
taUed,  928;  T-,  927;  spica,  920; 
spiral,  926  :  starched,  928 ;  suspeiLsnrv, 
927 

Bandaging,  925 ;  of  wounds,  25 

Barbadoes  leg,  912 

Base  of  skull,  fracture  of,  146 ;  union  of* 
150 

Bath,  warm,  in  strangulated  bemia,  635 

Battey*8  operation,  880 

Bedsores,  53 ;  from  fractured  spine,  1 67 

Bellocq's  sound  for  plugging  the  no«e, 
604 

Bending  of  bones  of  forearm,  247.  See 
also  f  Greenstick  fracture  * 

Bichloride  of  methvlene,  940 

Bilateral  lithotomy^  8;}8 

Biliarv  fistula  at  umbilicus,  629 

Bird's-nest  cells  ni  epithelioma,  359 

Bistouri-cach(5,  676 

Bladder,  calculus  in,  829 ;  cancer  of,  790 ; 
contraction  of,  in  cystitis*,  793  ;  dilatu- 
tion  of,  in  cystitis,  793;  diseases  of  787; 
distension  of,  807;  extroversion,  7-^7; 
foreign  body  in,  229  ;  removal  of  fn)m, 
846 ;  gunshot  wound  of,  327 ;  hernia 
of,  788 ;  inflammation  of,  791 :  mal- 
formation of,  787 ;  paralysis  of,  822 ; 
puncture  of,  above  the  pubes«,  709,  *^I2 ; 
from  the  rectum,  811;  rupture  of,  224* 
806 ;  from  distension,  806  ;  wound  of, 
229 

Bleeding,  933 ;  in  wound  of  luug,  325 ; 
in  head  injuries,  158;  from  the  nose, 
603 

Blepharitis,  700 

Blind  fistula,  669 

Blisters,  031  ;  in  treatment  of  ulcers,  406 

*  Bloc,  reduction  en,'  636,  ft49 
Blood-cysta,  a35;  within  the  skull,  140 
Blood,  organisation  of,  10;  traiisfusioa 

of,  99 

Blood,  state  of,  in  inflammation,  1^ 

Bodies,  loose,  in  joints,  462 ;  in  tunica 
vaginalis,  855 

Boils,  919 

Bone,  diseases  of,  411.  See  also  its  va- 
rious aflections,  as  Caries,  iVVnwM; 
wounds  of,  1 18 

Bony  ankylosis,  466 

Bougies  in  stricture  of  CDSophagus,  022 

*  BoutonniSre,  la,'  813 

Bowel,  rupture  of,  210.    See  also  InteMitu 
Brachial  artery,  ligature  of,  654 
Brain,  compression  of,  163 :  concussion  of. 
162 ;  traumatic  lesion  of,  150,  156 ;  by 
gunshot,  322;  traumatic  inflammation 
of,  166 
Brain,  implicated  in  disease  of  the  ear.  7^2 
Brasdor  8  operation  for  aneurism,  546 
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Breast,  diseases  of,  888 ;  abscess  of,  889 ; 
amputation  of,  806;  cancer  of,  893; 
functional  disorders  of,  890;  inflamma- 
tion of,  888  ;  hypertrophy  of,  888 ; 
lobular  induration  of,  888;  neuralgia 
of,  890 ;  tumours  of,  891 :  male,  diseases 
of,  897 

Bridle  stricture,  803 

Broad  ligament,  cysts  of,  881 

Brodie's  lithotrite,  840 

Bronchocele,  endemic,  898:  exophthal- 
mic, 899 ;  pulsating,  899 ;  sporadic, 
898 ;  removal  of,  898 

Bronchotomv,  694 

Bronzed  skin,  913 

Bruit  of  aneurism,  533 

Bryant*s  test  for  displacement  of  femur, 
274 ;  tracheotomy  canula,  G96 

Bubo,  gonorrhoeal,  376 ;  sypliilitic,  380 

Bubonocele,  666 

Buck^s  splint  for  fractured  femur,  283 

Bullets,  lodgment  of,  319 

Bullous  eruptions,  904 

Bunion,  600 

Burns,  106  j  degrees  of,  lOG ;  of  larj'nx, 
108,  191 

Burtia  of  psoas,  enlarged,  473;  patellse, 
enlargement  of,  498 

Bursa,  disease  of,  496 ;  enlarged,  497 

Bursal  abscess,  497 ;  tumours,  332 

Butclier*s  amputation,  954;  splints  for 
exciflion  of  knee,  973,  974 

Buttock,  wounds  and  contUi«i(>ns  of,  220 


-Calcaneum,  see  Os  calcig 

(Calcification  of  arteries,  625 

-Calculus,  824 ;  mulben^-,  827 ;  prostatic, 
847  ;  salivary,  590  ;  uretliral,  847  ; 
vesical,  829 ;  vesico-prostatic,  847 

Oalculi,  testis  for,  828 

Calculous  nephralgia,  784 ;  pyelitis,  784 

Callous  ulcers,  406 

Callus,  120;  provisional,  121 

Calomel  vapour  bath,  380 

Canaliculi,  o1>struction  of,  768 

Cancer,  363;  coUoid,  359;  epithelioma, 
368 ;  medullary,  356 ;  melanotic,  367  ; 
ofiteoid,  368;  pulsatile,  441 ;  scirrhous, 
355 ;  villous,  361 

Cancer  of  bladder,  780 ;  bone,  432  ;  breast, 
893 ;  eyeball,  762 ;  lip,  5^^ ;  oesophagus, 
623 ;  ovary,  881 ;  penis,  h7()  ;  prostate, 
800;  rectum,  674  ;  scars,  408 ;  scrotum, 
869 ;  spine,  492 ;  testis,  802 ;  thyroid, 
899 ;  tongue,  614  ;  tonsil,  592  ;  uterus, 
880 ;  vulva,  874 

Cancerous  ulcers,  404,  614 

Cancroid  tumours,  333 

Cancrum  oria,  58 

</apeUine  bandage,  926 

Capivi  rash,  876 

Carbolic  dressing  tor  wounds,  21 

Carbolined  ligatures  for  arteries.  92 

Carbonate  of  lime  calculus,  828 ;  deposit 
in  urine,  826 

Carbuncle,  920 ;  facial,  921 


Carcinoma,  333,  353 ;  see  Cancer 

Carden*»  amputation,  964 

Caries,  421 ;  strumous,  421,  430 ;  of  the 

spine,  481 
Carotid  artery,  aneurism  of,  646;  com* 

prpasion  of,  646;  ligature  of  common, 

o47 ;  of  externa],  6& 
Carpus,  dislocation  of,  268;  diseases  of, 

480 :  fracture  of,  261 
Carte's  compressor  for  aneurism,  641 
( 'artilages,  aegeneration  of,  462;  injuries 

of,  118,  130;  loose,  >I62;  ulceration  of, 

469 
Cartilages,  costal,  fracture  of,  200 
Cartilaginoiift  stricture,  803 ;  tumour,  see 

Enchondroma 
Castration,  863 
Cataract,  733 ;  congenital,  733 ;  laminar, 

735  ;    pyramidal   or  punctated,   734  ; 

senile,  738 
Cataract  glasses,  743 
Catarrh  of  the  tyrapanimi,  780 
Catarrhal  conjunctivitis,  703 
(*atgut,  carbolised,  for  ligature  of  arteries, 

92 
Catheter,  tying  in  a,  810 
Catheter,  Eustachian,  778 ;  prostatic,  799 
Catheteriaation,  807  ;  forced,  799,  811 
Catheter-sound,  830 
Caustic  treatment  of  cancer  of  breast, 

895 ;  caries,  423 ;  naevus,  346  ;  rodent 

ulcer,  404 ;  syphilis,  381 
Catddrisation  enjfeches^  933 
Cautery  actual,  932  ;  in  ovariotomy,  884  ; 

in  htemorrhage,  99 
Cautery,  galvanic,  932;  in  fistula,  671  ; 

potential,  933 
Cautery,  operations  for  piles  by,  667 
Cerebral  diseases  spreading  from  the  ear, 

782 
Cer^•ix  femoris,  fracture  of,  272 
Chancre,  hard,  382 ;  sloughing,  381  :  soft, 

380  ;  of  lip,  397,  688 
Charbon,  922 
Charri^re's  guillotine,  591 
Chassaignac's  tubercle,  547 
Cheilopiasty,  946 
Chest,  gunshot  wounds  of,  324 ;  injuries 

of,  196 
Chilblains,  922 
ChUdcrowing,  687 
Chimney-sweep's  cancer,  359,  869 
Chloasma,  916 
(chloroform,  937 
Chopart*s  amputation,  968 
(^horde©^  373,  376 
Choroiditis,  751 

Chronic  abscess  of  bone,  418 ;  mammary- 
tumour,  891  ;  rheumatic  arthritis,  4(54 ; 

ulcers,  406 
Cicatrices,  16,  399,  406;  contraction  of, 

408,  945;   e.\oe.s8  of,  407;    keloid  of, 

407 ;    neuralgia  of,  407 ;   tumours  of, 

408  ;  ulceration  of,  40^3 
Cicatrices  of  cornea,  723 
Cicatrisation,  16 
(Mlia,  malposition  and  redundancy  of,  701 
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Ciliary  body,  injuries  of,  755 

Circumcision,  870 

Cirsoid  aneurism,  531 

Civiale's  lithotrite,  840 ;  urethrotome,  820 

Clamp,  Mr.  Lee*s,  615;  for  ovariotomy, 

88o 
Clamp  and  cautery,  operations  for  piles 

with,  066 
Clavicle,  dislocation  of,  25*2  ;  of  both  ends 

of,  253 ;  excision  of,  963 ;  fracture  of, 

232 ;  greenstick  fracture  of,  1 13 
Clavus  hystericus,  360 
Cl^mot's  operation  for  harelip,  578 
Clergyman's  sore-thrOat,  689 
Clitoris,  hypertrophy  of,  874 
(Moacse  in  bone,  424 
Clots,  '  active  and  passive,*  in  aneurism, 

537 
Clove  hitch,  931 
Clover's  crutch  for  lithotomy,  833 ;  litho- 

trity  syringe,  842 
Clubfoot,  504;   relapsed,  513;   see   also 

Tali}>es 
(clubhand,  513 

Coagulating  injections  in  aneurism,  543 
Coccyx,  fracture  of,  224 
Cock's  operation  for  stricture,  814 
Cold  abscess,  27  ;  ulcers,  400 
Cold  for  arresting  haemorrhage,  98 ;  for 

local  anaesthesia,  936 
( -olectomy,  677 
( 'oles'  artery  compressor,  540 
Collapse,  102 
('oUar,  treatment  of  fracture  of  thigh  by, 

284 
CoUes  8  fracture,  248 
Colloid  tumour,  359 
Colotomy,  625,  677 
Complications  of  fracture,  118 
Compound  cysts,  336 
(/ompound  fracture,  112 
Compound  dislocation,   129 ;    of  elbow, 

267 ;  of  shoulder,  262 
(/ompression  of  the  brain,  153 
Compression-treatment  of  aneurism,  640 
( 'oncussion  of  the  brain,  152 ;  of  the  spine. 

168 

Condyles  of  femur,  fracture  near,  287 ;  of 
humerus,  fracture  of,  245 

(^ondvlomata,  673,  918 ;  of  meatus  of  ear, 
770 

Congenital  cataract,  73.*J ;  cysts,  337 ;  of 
bladder,  787  ;  dislocation  of  hip,  472 ; 
hernia,  631 ;  hydrocele,  853 ;  inguinal 
hernia,  653 ;  syphilis,  393 ;  tumours  of 
the  tongue,  620 

Congestion,  1 

(*onical  cornea,  725 

Conjunctiva,  diseases  of,  703 

('onjunctival  tumours,  712 

Conjunctivitis  catarrhal,  703  ;  contagious, 
708  ;  diphtheritic,  711 ;  Egj'ptian,  708  ; 
epidenuc,  708 ;  gonorrhoeal,  705 ;  in- 
fantile, 704;  phlyctenular,  712;  puru- 
lent, 704 ;  simple,  70.3 

(.'onsecutive  aneurism,  5.30 

Contagious  ophthalmia.  708 


Continuous  suture,  930 

Contracted  cicatrix,   408,  945 ;    palmar 

fascia,  513 
Contraction  of  bowel  after  strangul&tion, 

650 
Contre-coup,  fracture  by,  144 
Contusion,  9 ;  of  abdomen,  209 ;  of  arteri*^ 

81 ;  of  buttock,  220;  of  chest,  190;  of 

larynx,  184 ;  of  scrotum,  227 
Copaiba,  administration  of,  377 
Coracoid  process,  fracture  of,  238 
Cord,  scrotal,  affections  of,  865 ;  hsemato- 

cele  of,  866  ;  hydrocele  of,  854 
Cord,  spinal,  implication  of  in  disease,  4S2 
Cornea,  diseases  of,  713;  abscess  of,  721 ; 

acute  ulcers  of,  722 ;  cicatrices  of,  723 ; 

conical,  725 ;  flattening  of  in  ophthal- 
mia, 708 ;  implication  of  in  ophtnalniia. 

705,  708;  opacity  of,  719;  suppuration 

of,  721 ;  wound  of,  757 
Corns,  917 

Coronoid  process  of  jaw,  fracture  of,  175 
Coronoid  process  of  ulna,  fracture  of,  246 ; 

in  dislocation  of  elbow,  264 
Coryza,  chronic,  605 
Costal  cartilages,  fracture  of,  200 
Coxarius  morbus,  469 
Coxeter^s  extractor,  321 
Cracks  of  lips,  588 

Cranium,  tumours  of,  586 ;  see  also  SkuU 
Crepitus  of  fracture,  1 16 
Cripp*s  splint  for  fractured  femur,  282 
Croup,  686 
Crude  tubercle,  363 
Crutch,  Clover  8,  for  litliotomy,  8;i3 
Cubebs  in  gonorrhoea,  377 
Cupping,  934 

Curvatures  of  spine,  481-491 
Cutaneous  C}^ts,  337  ;  congenital,  337 
Cut  throat,  181 
Cylindroma,  350 

Cynanche  tonsillaris,  690 ;  trachealis,  6"^ 
Cyst,  congenital,  of  bladder,  787 
Cystic  disease  of  breast,  892,  803;  t<fs- 

tide,  861 
Cystic  enchondroma,  342 
('ystic  tumours,  3«*U;  compound,  336:  of 

bone,  441 ;  of  broad  ligament,  8sl ;  of 

jaws,  696 ;  of  labia,  873 ;  of  ovary,  K**l 
Cystic  oxide  calculi,  827 
Cystigerous  cysts,  338 ;  of  ovarv,  881 
Cystitis,  791 

Cystocele,  vaginal,  664,  877 
Cystotomy,  794 


D£AFNKSs,  diagnosis  of  its  source,  779; 
syphilitic,  782 

Degeneration  of  muscles,  5U1 

Delirium  tremens,  64 

Dentigerous  cysts,  6i>6 

Deposits,  secondary,  3;3 ;  urinary,  824 

Depressed  fracture  of  skull,  143 ;  trephin- 
ing for,  146 

Dermal  cysts,  338 

Dermal  tumours  of  o>-ary,  882 ;  te»tis,  '^^ 

Desault's  splint  for  fractured  femur,  2>^2 
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Diabetes^  gangrene  after^  48 

Diaphragm,  gunshot  wound  of,  327 

Diaphragmatic  hernia,  663 

Diffuse  inflammation,  42 

Diffuaed  aneurism,  630 ;  bony  tumour,  440 

Digestive  tract,  diseases  of,  613 

Digital  compression  in  amputation,  941 ; 
of  aneurism,  640 

Dilatation  of  stricture,  808 ;  rapid,  809 ; 
forcible,  818 

Diphtheria  of  wounds,  64 

Diphtheritic  conjunctivitis,  711 

Direct  inguinal  heniia,  058 

Direct  ophthalmoscopic  examination,  74^ 

Discission  of  the  lens,  730 

Dislocation,  general  pathology  of,  128 ;  of 
acromium,  263 ;  of  ankle,  311 ;  of  astra- 
galus, 313  ;  of  carpus,  268 ;  of  clavicle, 
262 1  of  elbow,  202 ;  of  lingers,  270 ; 
of  hip,  208 ;  of  humerus,  254 ;  partial, 
262  ;  compound,  262 ;  comphcated  with 
fracture,  258;  of  hyoid  bone,  184;  of 
jaw,  178 ;  of  knee,  300 ;  of  lens,  758 ; 
of  metatarsus,  316 ;  of  patella,  300 ;  of 
pelvis,  222 ;  of  phalanges  of  foot,  316 ; 
of  radius,  upper  end,  266 ;  lower  end, 
267  ;  of  ribs,  201 ;  of  semi-lunar  car- 
tilages, 310;  subastragaloid,  316;  of 
tarsus,  316 ;  of  tendons,  406 ;  of  thumb, 
268 ;  of  tibio-fibular  joint,  311 ;  of  ulna, 
267 ;  of  vertebrae,  164 ;  of  wrist,  267 

Dislocation,  con^nital,  of  hip,  472 

Dislocation  in  hip-disease,  47 1 

Dislr)cation,  partial,  and  osteoarthritis, 
465 

Displacement  of  fracture,  114 

Dissecting  aneurism,  631 

Dissection,  warts,  919 ;  wounds,  67 

Distal  ligature  in  aneurism,  539 

Dog,  hydrophobia  in  the,  74 

Dofbeau^s  perineal  lithotrity,  839 

Dorsum  ilh,  dislocation  in,  208 

Double  vision,  769;  hareUp,  579;  truss, 
640 

Double-headed  roller,  926 

Drilling  ununited  fracture,  126 

Dropsy,  ovarian,  882 ;  of  antrum,  696 ;  of 
joint,  462 

D^  gangrene,  48 

Dub<)i.iin  in  iritis,  731 

Duchenne*s  disease,  603 

Duodenum,  ulceration  of,  in  bums,  108 

Dupuytren's  classification  of  bums,  106  ; 
ent^rotome,  662 ;  fracture,  312 

Dura  mater,  fungous  tumour  of,  686 

Durham's  tracheotomy  canula,  606 

Dysphagia,  nervous,  622 

Dyspbonia  clericorum,  680 

Dyspnoea  in  wound  of  lung,  326 

Ear,  diseases  of  the,  744  ;  foreign  bodies 

in,  173 
Ear-ring,  tumours  in  puncture  of,  774 
Earle's  bed,  278 
Ebumation  of  joint  ends,  466 
Ecraseur,    the,    616 ;    in    fistula,    671 ; 

galvanic,  616 


Ecthyma,  906 

Ectropium,  702 

Eczema,  902  ;  impetiginodes,  906 ;  syphi- 
litic, 902 

Eczematuus  ulcer,  400 

Elastic  ligature  in  fistula,  671 

Elbow,  amputation  at,  949 ;  excision  of, 
963;  subperiosteal,  966;  diseases  of, 
479;  dislocation  of,  262;  fractures 
near,  243 ;  gunshot  wounds  of,  329 ; 
inflammation  of  bursa  of,  499 

Electrolysis  in  nssvus,  345 

Electro-puncture  of  aneurism,  549 

Elephantiasis,  Arabum,  912;  Grsecorum, 
912 ;  of  scrotum,  868 

Elevated  fracture  of  skull,  144 

Elevator,  159 

Embolism,  61,  626 

Emigration  of  leucocytes,  5 

Emmetropia,  771 

Emotional  contractions,  618 

Emphysema,  198, 199 ;  in  wound  of  lung, 
326 

Encephalitis,  traumatic,  166 

Encephalocele,  686 

Encephaloid  cancer,  367 

Enchondroma,  341,  436;  ossif^'ing,  439 ; 
of  jaw,  598;  of  septum  nasi,  608 ;  of 
testicle,  861 

Encysted  hernia,  666 ;  hydrocele,  864 

Endoscope,  the,  831 

Enlargea  prostate,  797 ;  tonsils,  691 

l':nterocele,  631 

Kntero-epiplocele,  631 

Ent^rotome,  the,  652 

Entrance  and  exit  wounds,  gunshot,  319 

Entropium,  701 

Enucleation  of  eyeball,  763,  766;  of 
fibrous  tumour,  879;  of  neavus,  345 

Enuresis,  822 

Kperon,  the,  in  artificial  anus,  651 

Epididymitis,  857 

Epigastric  artery,  wound  of  in  paracen- 
tesis, 630 

Epiphora,  767 

Epiphysis,  separation  of,  114;  disease  of 
in  infants,  467 

Epiphysis,  lower  of  femur,  separation  of, 
286 ;  upper  of  femur,  disjunction  of, 
278 ;  lower  of  humerus,  separation  of, 
244;  upper  of  humerus,  separation  of, 
241 

Epiplocele,  631 

Episcleritis,  712 

Epis))adias,  800 

Epistaxis,  603 

Epithelioma,  368 ;  of  bone,  434 

Epulis,  696 

Equinia  mitis,  74 

Erethism,  mercurial,  386 

Eruptions,  bullous,  904 ;  ezanthematous, 
900 ;  baemorrhagic,  901 ;  papuUr,  907 ; 
parasitic,  913;  pustular,  )K)5;  second^ 
ary  syphilitic,  387 ;  squamous,  900  ; 
tertiary  syphilitic,  302;  tubercular, 
010;  vesicular,  002;  xerodennatour, 
916 
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Erysipelas,    39 ;    phlegmonous,    42 ;    of 
scaip,  134 

Eiytheina,  39 ;  leeve,  41) ;  intertrigo,  40 ; 
I'ugax,  40 ;  nodosum,  40 

Eserine  in  diseases  of  the  eyes,  723,  750 

Esmarch's  bandage,  941 ;  use  of  in 
aneurism,  642 

Ether,  937 ;  as  a  local  ansBsthetic,  936 

Eustachian  catheter^  the,  778 

Eustachian  tube,  examination  of,  778 

Ezanthematous  eruptions,  900 ;  jaw  ne- 
crosis, 594 

Excisions,  959 ;  subperiosteal,  415,  962, 
965,  969,  977 ;  of  ankle,  975 ;  of  astrar 
galo-calcanean  joints,  978 ;  of  astragalus, 
977;  of  clavicle,  963;  elbow,  963;  hip, 
969 ;  knee,  970 ;  metatarsal  bones,  978 ; 
OS  calcis,  976 ;  os  uteri,  880 ;  portion  of 
rib,  208 ;  scapula,  962 ;  shoulder,  961 ; 
wrist,  967 

Excision  in  osteoarthritis,  465 

Exclusion  of  pupil,  728 

Exfoliation,  424 

Exostosis,  342,  487 ;  ivory,  437  ;  cancel- 
lous, 439 ;  diffused,  440 ;  of  external 
meatus,  776  ;  of  jaw,  598 

External  haemorrhoids,  665;  urethrotomy, 
817 

Extra-capsular  fracture  of  femur,  272; 
of  humerus,  240 

Extraction  of  cataract,  739 ;  hiemorrhage 
after,  743 

Extra-peritoneal  operation  for  hernia,  644 

Extravasation  in  scalp,  133;  below  tlie 
skull,  138;  in  arachnoid  cavity,  140;  in 
the  brain,  142 

Extravasation  of  urine,  806 

Extremity,  lower,  injuries  of,  271 ;  upper, 
injuries  of,  231 

Extremities,  gunshot  wounds  of,  328 

Extroversion  of  bladder,  787 

Exuberant  scars,  407 ;  ulcers,  405 

Eye,  contusion  of,  757 ;  diseases  of,  698, 
750;  enucleation  of,  753,  756;  injuries 
of,  754,  755,  758 ;  paralysis  of  muscles 
of,  766 ;  tumours  of,  752 

Eyeball,  rupture  of,  767 ;  tension  of,  746 

Eyelashes,  malposition  and  redundance  of, 
701 

Eyelids,  diseases  of,  699;  wounds  of, 
702 


Face,  diseases  of,  576 :  gunshot  injuries 

of,  324;  injuries  of,  172 
Facial  bones,  fracture  of,  173 
Feecal  fistula  in  hernia,  648,  661 ;  from 

imperforate  anus,  679;  at  umbilicus, 

629 
Faeces,  impaction  of,  624 
False  aneurism,  530 ;  joint  after  fracture, 

124;  passages  (urethral),  808 
Farcj',  73 

Fascia  of  palm,  contraction  of,  513 
Fat-embolism,  113 
Fatty  tumours,  338 
Favus,  914 


Female,  lithotomy  in  the,  839 ;  dii 
of  organs  of  generation,  872 

Femoral  artery,  aneurism  of,  559 ;  liga- 
ture of  common,  560 ;  of  superficial, 
561 

Femoral  hernia,  659 

Femur,  fracture  of  neck  of,  272 ;  of  upper 
end  of,  278;  of  lower  end,  286;  of 
shaft,  281 ;  in  childhood,  285 ;  gunshot 
wounds  of,  330 

Femur,  impaction  of,  in  acetabulum,  223, 
274 

Fenestrated  lithotrite,  839 

Fergusson*s  knot  for  strangulation  of 
nsBvi,  346 

Fever,  hectic,  37;  inflammatory,  3,  16; 
miliary,  902 ;  urethral,  817 

Fibrinous  calculus,  828 

Fibrocellular  tumour,  340 

Fibrocystic  tumour,  833 ;  of  bone,  441 

Fibroplastic  tumour,  348 ;  of  breast,  891 

Fibrous  ankylosis,  466 

Fibrous  polypus  of  nose,  610 

Fibrous  tumour,  340;  of  uterus,  879; 
diagnosis  from  ovarian  tumour,  883 

Fibula,  dislocation  of  head  of,  311 ;  frac- 
ture of,  294 

Figuie-of-8  bandage,  926 

Fingers,  amputation  of,  950 ;  dislocation 
of,  270 

Fissure  of  anus,  672 ;  of  lip,  588 

Fissured  palate,  581 

Fistula,  29 ;  ante-scrotal,  817  :  in  ano, 
669 ;  faecal,  in  hernia,  648, 651 ;  faecal, 
from  impeiforate  anus,  679 ;  lachrymal, 
767 ;  lymphatic,  572 ;  in  perinaeo,  805, 
816 ;  recto-urethral,  837 ;  recto-vaginal, 
878;  saUvary,  172;  umbilical,  629; 
urinary,  805,  815;  vesico-intestinal, 
794 ;  vesico- vaginal,  877 

Fit,  hysterical,  369 

Flatfoot,  511 

Flexion  in  aneurism,  539 ;  in  reduction  of 
dislocation  of  hip,  299,  308 

Fluctuation  of  abscess,  27 

Focal  illumination  for  detection  of  cata- 
ract, 739 

Foetal  tumour  of  testis,  864 

Follicular  granulations  in  epidemic  oph- 
thalmia, 708 

Follicular  laryngitis,  689 

Foot,  amputation  of,  956;  dislocation  of, 
from  astragalus,  314 ;  fracture  of,  297 ; 
perforating  disease  of,  917 

Forced  catheterisation,  799,  811 

Forcible  taxis,  dangers  of,  635 

Forcipression,  98 

Forearm,  amputation  of,  950;  aneurism 
in  the,  563 ;  dislocation  of,  backwards, 
at  elbow,  264 ;  fractures  of,  245 

Foreign  bodies  in  abdomen,  213;  in  air- 
passage,  186;  in  bladder,  229;  removal 
of,  846 ;  in  ear,  173 ;  in  eye,  754 ;  in 
hand,  231 ;  in  intestine,  216 ;  in  nose, 
173;  in  oesophagus,  192;  in  rectum, 
230 ;  in  stomach,  216 ;  in  thorax,  203 ; 
in  urethra,  220 ;  in  vagina,  230 ;  intro-> 
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duction  of,  for  cure  of  aneurisnii 
543 

Four-tailed  bandace,  926 

Fractures,  general  pathology  of,  112; 
simple,  112;  compound,  112;  trans- 
Terse,  112;  oblique,  112;  dentated, 
112 ;  splintered,  112 ;  greenstick,  113 ; 
impacted,  114 

Fractures  of  the  astragalus,  297 ;  carpus, 
251;  clavicle,  232 ;  coccyx,  224;  costal 
cartilages,  200 ;  &cial  bones,  173 ; 
femur,  272;  fibula,  294;  foot,  297; 
forearm,  245;  humerus,  239;  hyoid 
bone,  184;  jaw,  174,  175;  larynx, 
186 ;  leg,  203 ;  malar  bone,  174 ;  meta- 
carpus, 251 ;  metatarsus,  297  ;  neck  of 
femur,  272 ;  union  of,  277 ;  olecranon, 
245;  08  calcis,  297;  ossa  nasi,  174; 
patella,  288 ;  pelvis,  220 ;  phalanges  of 
hand,  261;  fooi;,  297;  radius,  247; 
ribs,  196;  scapula,  236;  skull,  142; 
spine,  161 ;  sternum,  201 ;  tibia,  204 ; 
trochanter  major,  278 ;  ulna,  247 ; 
zygoma,  174;  CoUes's,  248;  Pott's  311 

Fracture-box,  296 

Fracture  of  exostosis,  440 

Fracture  from  necrosis,  427 

Fracture,  spontaneous,  450 

Fracture,  union  of,  119 ;  ununited,  124 

Fragilitas  ossium,  449 

Fragments,  impaction  of,  after  lithotnty, 
842 

Frambaesia,  913 

Frontal  sinus,  fracture  of,  143 

Frostbite,  54 

Fulminating  glaucoma,  746 

Fundus  of  hernial  sac,  631 

Fungous  tumour  of  dura  mater,  586 

Fungus  hffimatodes,  357 

Funicular  canal,  patency  of,  850 

Furuncle,  919 

Fusible  calculus,  828 

Fusiform  aneurism,  530 


Oao,  Hutchinson's,  616 ;  Smith's,  582 

(lalactocele,  803 

Galactorrhoea,  890 

Ghdlbladder,  rupture  of,  211 

Galvanic  cauter\',  932 ;  in  fistula,  671 

Galvano-puncture  of  aneurism,  643 

Ganglion,  500 ;  compound  palmar,  601 

Gangrene,  47 ;  dry,  48 ;  moist,  48 ;  trau- 
matic, 47  ;  from  embolism,  51 ;  hospital, 
54;  senile,  57;  of  hernia,  633;  treat- 
ment of,  648 ;  of  penis,  871 ;  after  liga- 
ture of  arter}',  Oi 

Garters,  lithotomy,  ^2 

Gastrotomy,  2 1 7 ;  for  obstruction  of  bowel, 
626 

Gastrostomy,  217 

Gelatinous  polypus,  608 

Genuflexion  in  popliteal  aneurism,  542, 
563 

Genu  valgum,  see  Knock-knee 

Oiant-celled  sarcoma,  349 

<4iralde8*  operation  for  harelip,  579 


Glanders,  72 

Glands,  inflammation  of,  572 ;  sympathetic 
aflections  of,  573 ;  strumous,  573 ;  syphi- 
litic, 574;  cancerous,  674;  inguinal, 
diagnosis  of,  from  hernia,  660 

Glaucoma,  746 

Gleet,  373 ;  treatment  of,  378 

Glioma,  746 

Globus  hystericus,  369 

Glossitis,  acute,  620 ;  s^'philitic,  619 

Glue  splint,  928 

Gluteal  aneurism,  558 

Goitre,  see  Bronchocele 

Gonorrhoea,  373 ;  in  female,  378 ;  treat- 
ment of,  376 

Gonorrho&al  ophthalmia,  705;  orchitis, 
857 ;  rheumatism,  376 

Gordon's  splints  for  fracture  of  radius,  260 

Gout,  rheimiatic,  464 

Gouty  ulcer,  402 

Grafting  of  the  skin,  408 

Granulations,  14 

Granulations  of  conjunctiva,  follicular, 
708 ;  papillary,  710 

Greenstick  fracture,  113 

Grey  tubercle,  362 

Gritti's  amputation,  954 

Guillotine,  tonsil,  691 

Gum-and-chalk  splint,  928 

Gumboil,  593 

Gummata,  391 ;  of  the  tongue,  619 

Gunshot  wounds,  318 ;  see  also  the  names 
of  the  various  organs 

Guttapercha  splints,  929 


ILxxATOCELE,  865 ;  of  the  cord,  866 

llsematoma,  9 ;  auris,  774 

Hematuria,  785 ;  in  gonorrhoea,  374 

Hffimopbilia,  79 

Haemoptysis  in  wound  of  lung,  326 

Haemorrhage,  79 ;  habitual,  80 ;  arterial, 
85;  venous,  85;  recurrent,  92;  pro- 
static, 797 ;  secondary,  after  ligature  of 
artery,  89,  620,  639 

Ilsemorrhage,  means  of  restraining,  98, 
941 

Haemorrhagia,  901 

Haemorrhagic  diathesis,  79 

Hscmorrhagic  ulcers,  406 

Haemorrhoids,  665;  urethral,  873 

Haemostatics,  98 

Haemothorax,  200,  325 

Hainsbv's  harelip  truss,  581 

IIancocK*8  amputation,  968 

Hand,  foreign  bodies  in,  231 

Hard  chancre,  3H2 

Harelip,  576 ;  double,  679 ;  complicated, 
579 ;  incomplete,  678 

Harelip  suture,  930 

Head,  diseases  of,  676 ;  gunshot  wounds 
of,  322;  injuries  of,  132 

Healthy  idcer,  399 

Heart,  woundtt  of,  204 ;  rupture  of,  206 

Heat,  in  inflammation,  2 

Hectic  fever,  37 

Hernia,  631  ;    gangrene,    633  ;    inflam- 
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mation  of,  633 ;  incarcerated,  632 ; 
irreducible,  632 ;  fltrangulated,  632 ; 
radical  cure  of,  641  ;  see  also  the 
various  forms,  as  Inguinal,  Femoral 

Ileroia,  cerebri,  167  }  of  the  lung,  202 ; 
testis,  859 

Hernia-knife,  644 

Hernia  sac,  hydrocele  of,  853 

Herniotomy,  644 

Herpes,  903 ;  zoster,  903 ;  of  lip,  588 

Hesselbach,  triangle  of,  658 

Heterologous  tumours,  333 

Hey^s  saw,  158  ;  amputation,  968 

Hide's  felt  splint,  929 

Hilton's  nasal  snare,  609 

Hip,  amputation  at,  961 ;  disease  of,  469 ; 
congenital  dislocation  of,  472;  dislo- 
cations of,  298  ;  excision  of,  969 ;  sub- 
periosteal, 969 

Hodgkin's  disease,  574 

Holt's  instrument  for  forcing  a  stricture, 
819 

Homologous  tumours,  332 

Horns,  919 

Horsehair  probang  for  oesophagus,  193 

Hospital  gangrene,  64 

*  Ilousemaid^s  knee,'  497 

Humerus,  dislocation  of,  264 ;  fractures 
of,  239-246 

Ilunterian  chancre,  382;  operation  for 
aneurism,  637 

Hutchinson's  gag,  616 

Hydatids  in  bone,  441 ;  breast,  898 ;  liver, 
630 

Hydrencephalocele,  686 

Hydrocele,  850;  congenital,  853;  infan- 
tile, 854 ;  of  the  cord,  864 ;  encysted, 
864 

Hydrocele  of  liernial  eac,  863 

Hydrocele  of  the  neck,  334 

Hydrophobia,  74 

Hydrops  articuli,  464 

Hy^irosarcocele,  869 

Hymen,  imperforate,  872 

Hvoid  bone,  dislocation  and  fracture  of, 
'184 

Ilypermetropia,  772 

Hypertrophy,  congenital  of  the  tongue, 
020 

Hypertrophy  of  bone,  448  ;  of  breast,  888 

Hypochondriasis,  sexual,  864 

Ilyponarthetic  apparatus,  117 

Hypospadias,  800 

Hysteria,  368 

Hysterical  aphonia,  692  ;  contractions, 
618 ;  fit,  369;  disease  of  joints,  468 

Hysterotomy,  879 


Ice,  application  of,  in  strangulated  hernia, 

636 
Ice  and  salt  as  an  anaesthetic,  936 
Ichthyosis,  916  ;  linguae,  619 
Iliac  arteries,  ligature  of,  667 
Iliofemoral  aneurism,  660 
Ilium,  fracture  of,  220 
Impacted  fracture,  114 


Impaction  ot  faeces,  624;  of  fragment.** 
after  lithotrity,  842 

Impassable  stricture,  810,  812 

Imperforate  anus,  681 ;  with  faecal  fis- 
tula, 679;  with  deticiency  of  bowel, 
680 ;  hymen,  872  ;  vagina,  872 

Impetigo,  905  ;  syphilitic,  90iS 

Incarcerated  hernia,  632 

Incision  of  membrana  tympani,  780 

Incomplete  fracture,  see  Greenstick  Frac- 
ture ;  hernia,  see  BuhatwceU 

Incontinence  of  urine,  822 

Incurvation  of  tarsal  cartilage,  70] 

Indian  operation  of  rhinoplasty,  944 

Indirect  ophthalmoscopic  examination, 
745 

Indolent  ulcers,  406 

Indurated  annular  stricture,  803 

Infantile  hernia,  656 ;  hydrocele,  854 ; 
leucorrhoea,  378;  paralysis,  473,  50:f; 
purulent  ophthalmia,  704 ;  svphiiLs, 
393 

Infantfi,  non-congenital  syphilis  in,  394 

Infiltrating  cancer  of  bone,  430 

Inflamed  bowel  in  hernia,  treatment  of, 
641 ;  hernia,  633 ;  ulcers,  406 

Inflammation,  1 

Inflammation  of  tympanum,  779 ;  inflation 
of  tympanum,  779 

Inflammatory  ulcer,  400 

Infra-  and  supra-condyloid  fractures  of 
humerus,  244 

Ingrowing  toenail,  923 

Inguinal  aneurism,  569;  heniia,congemtal, 
653;  direct,  658;  encysted,  656;  in- 
fantile, 655 ;  oblique,  653,  657  ;  in  the 
female,  668 ;  truss,  6.37,  638 

Injections,  ammonia,  in  snake-bite,  71 ; 
coagulating,  in  aneurism,  543 ;  in 
U8BVUS,  346 ;  in  gonorrhoea,  377 :  of 
hydrocele,  863 

Innominate  artery,  aneurism  of,  545; 
ligature  of,  661 

Inoculation  of  pannus,  714 ;  of  secondary 
syphilis,  389 ;  syphilitic,  397 

Insufllation  for  polypi,  609 ;  of  invaginated 
bowel,  627 

Intention,  first,  12;  second,  13;  third,  15 

Intercostal  artery,  wound  of,  206 

Internal  ear,  affections  of,  782;  haemor- 
rhoids, 666;  operations  for,  6^ ;  mam- 
mary artery,  wound  of,  206 ;  strangula- 
tion, 623 ;  urethrotomy,  819 

Interrupted  suture,  930 

Interstitial  cancer  of  bone,  432 ;  keratitis, 
719 

Intertrigo,  40 

Intestine,  gangrene  of  in  hernia,  63**i; 
perforation  of  in  hernia,  633 ;  protru- 
sion of  from  wound,  214;  internal 
strangulation  of,  623:  resection  of, 
Q2^',  rupture  of,  210,636;  suture  of, 
216 ;  ulceration  of  in  hernia,  633 

Intracapsular  fracture  of  femur,  272 ;  of 
humerus,  240 

Intracoracoid  dislocation  of  shoulder,  255 

Intracranial  suppuration,  135 
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Intrauterine  fracture,  112 

Intravenous  injection,  71 

Intussusception,  620 

Invagination  of  dead  bone,  424 ;  of  intes- 
tine, (52(5  I 

Iodide  of  potassium  in  syphilis,  386,  390    ' 

Iodine,  injection  of  in  hydrocele,  852 

Iridectomy,  716,  718,  732,  741,  749  I 

Iridectomy  forceps,  742 

Iridochoroiditis,  733 

Iris,  adhesions  of,  727,  731;  coloboma 
of,  727 ;  cysts  and  tumours  of,  727 ; 
diseases  of,  727  ;  inflammation  of,  727 ; 
wounds  of,  768 

Iritis,  727  ;  serous,  732 ;  from  solution  of 
cataract,  7^34 

Irreducible  hernia,  632 

Irrigation  of  wounds,  23 

Ischiatic  hernia,  (5(54 

Ischiorectal  abscess,  670 

Issues,  931 

Itch,  916 

Jawb,  closure  of,  (5(X) ;  necrosis  of,  593 ; 
exanthematous,  594 ;  removal  of,  599, 
600 ;  tumours  of,  596,  690,  597 

Jaw,  lower,  diskwation  of,  178 ;  fracture 
of,  176 ;  removal  of,  (500 

Jaw,  upper,  fracture  of,  174;  removal  of, 
for  nasopharyngeal  polypus,  611 

Joints,  diseases  of,  461 ;  from  affection  of 
ner\'ous  centre,  466 ;  see  also  the  names 
of  the  various  joints,  and  of  special 
affections,  as  Synovitis,  Arthritis,  Sec, ; 
wounds  of,  272 

Jordan's,  F.,  operation  for  stricture,  814 

Jugular  vein,  wounded  in  fracture  of 
clavicle,  233 

Junks,  117 

Juveidle  incontinence  of  urine,  822 

Keloid,  913 ;  tumours  of  auricle,  774  ;  of 
scars,  407 

Kelotomy,  644 

Keratitis,  716;  interstitial,  719;  suppu- 
rative, 720 

Kidney,  diseases  of,  784 ;  rupture  of,  212 ; 
stone  in,  784 

Knee,  amputation  at,  954 ;  diseases  of, 
451^<58 ;  dislocation  of,  309 ;  excision 
of,  970;  fracture  into,  2MS;  gunshot 
wounds  of,  3«'50 ;  wounds  of,  272 

Knock-knee,  448,  514 

Kyphosis,  491 

Labia,  abscess  in,  379 ;  adhesions  of,  872 ; 
cysts  of,  873 ;  hypertropliy  of,  M74 ;  in- 
juries of,  228  ;  tumours  of,  873 

Laceration  of  the  brain,  156 

Lacrymal  apparatus,  diseases  of,  767 ; 
fistula,  7(57 

Lacteal  abscess,  889 

Lacunar  abscess,  374 

Laminar  cataract,  735 

Lapis  divinus,  709 


Laryngismus  stridulus,  687 

Laryngitis,  (585 ;  chronic,  688  ;  follicular, 
689 ;  phthisical,  QSS ;  syphilitic,  688 

Laryngoscopy,  683 

Laryngotomv,  694 

Laryngotracaeotomy,  (594 

Larynx,  burn  of,  lOS,  191 ;  contusions  of, 
184;  diseases  of,  (583;  extirpation  of, 
691 ;  fractures  of,  185 ;  scald  of,  108, 
191 ;  tumours  of,  690 

Lateral  curvature,  488 

Laughing-cas,  940 

Leather  splints,  929 

Lee  8,  Mr.  H.,  clamp,  616 ;  amputation  of 
leg,  966 

Leg,  amputation  of,  965 ;  fracture  of,  203 ; 
compound,  296;  gunshot  wounds  of,  33 1 

Leiter's  tubes,  454 

Lens,  diseases  of,  733;  dislocation  of, 
760 ;  wounds  of,  768 

Lentigo  hepatica,  916 

Lepra,  909 

Leprosy,  912 

Leucocytes,  emigration  of,  6 

Leucorrhoea  infantum,  378 

Lichen,  907 ;  syphilitic,  387,  908 

Ligature,  for  aneurism,  causes  of  failure 
of,  638 ;  of  arteries,  87 ;  repair  after, 
88;  gangrene  after,  92;  elastic,  in 
fistula,  6/1:  of  nievus,  346;  subcu- 
taneous, 346 ;  round  penis,  228 ;  of 
pile,  6i86.  For  ligature  of  special 
arteries,  see  their  names 

Lightning-stroke,  111 

Lime  in  eye,  758 ;  phosphate  of,  in  urine, 
826 

Linear  extraction  of  cataract,  740 

Linear  knife  for  cataract,  741 

Lingual  artery,  ligature  of,  648 

Lip,  chancre  of,  397, 688 ;  diseases  of,  5^8 

Lipoma,  339 ;  nasi,  601 

Lisfranc's  amputation,  968 

lister's  method  of  dressing  wounds,  20 

Liston's  tenaculum,  94  ;  thigh  splint,  282 

Lithate  of  ammonia  calculus,  H20 

Lithates,  deposit  of,  in  urine,  824 

Litbic  acid  deposit  in  urine,  824 ;  calcu- 
lus, 820 

Lithotomy,  lateral,  832 ;  median,  837 : 
perinaeal,  838 ;  hypogastric,  838  ;  cau^^w 
of  death  after,  836;  rectal,  838;  in 
the  female,  839 

Lithotomy  and  lithotrity  compared,  831 

Lithotomy  garters,  832 ;  scoop,  836 

Lithotrites,  839,  840 

Lithotrity,  8t'J9 ;  complications  after,  843 : 
removal  of  fragments  in,  842 ;  peri n tea!, 
838 ;  rapid,  846 

Littre  s  operation,  626 

Liver,  hydatid  tumours  of,  630 ;  opera- 
tions on  the,  630;. rupture  of,  211 

Liverspot,  910 

Ix>bular  induration  of  breast,  889 

Local  aniesthetics,  9*56 

Locally  malignant  tumours,  333,  352 

Loose  bodies  in  tunica  vaginalis,  856 

Loose  cartilages,  462  ;  operations  for,  403 
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LordosUy  401 

Lower  extremity,  inUiries  of,  271 

Lower  jaw,  removal  of,  600 

Lumbar  abscess,  484 

Lumbar  hernia,  664 

Lung,  gunshot  wound  of,  325  ;  hernia  of, 

202;  rupture  of,  206;    wound  of,   in 

fractured  ribs,  198 
Lupous  ulcers,  403 
Lupus,  911;  erythematous,  911;  exedens, 

911;  impetiginous,  911;   non-exedens, 

911 ;  strumous,  911 ;  syphilitic,  911 
Lymphadenoma,  674 
Lymphatic  fistula,  572 
L^-mphatics,  inflammation  of,  574 
Lymphosarcoma,  574 


!MacInttr13'8  splint,  296 

Macroglossia,  620 

Maculae,  913 

Maisonneuve^s  instrument  for  urethro- 
tomy, 820 

Malacosteon,  443 

Malar  bone,  fracture  of,  174 

Male  breast,  diseases  of,  897 

Malformations,  see  the  names  of  the  or- 
gans affected,  as  Pharynx,  Rectum,  &c. 

Malgaigne's  hooks  for  fracture  of  patella, 
290 

Malignant  pustule,  922  ;  polypus  of  nose, 
611 ;  tumours,  332,  887 

Mammary  abscess,  889 ;  artery,  internal, 
wound  of,  206 ;  tumour,  chronic,  891 

^Mammilla,  see  Nipple 

Manipulation  of  aneurism,  642 

Many-tailed  bandage,  928 

Martin's  bandage,  399 

*  Masse,  reduction  en,'  636,  649 

Mastoid  cells,  disease  of,  781 

Maxilla,  see  Jaw 

Meatus,  external,  inflammation  of,  775; 
tumours  of,  770 

Meckel's  ganglion,  excision  of,  523 

Median  lithotomy,  837 

Mediastinum,  wounds  of,  204 

Medullary  cancer,  356 

Medullary  tissue  of  bone,  inflammation 
of,  413 

Meibomian  glands,  obstruction  of,  699 

Melancholic  form  of  scrofula,  364 

Melanosis,  350,  357 

Membrana  tvmpani,  artificial,  772 ;  exami- 
nation o/|  775,  776 ;  incision  of,  780 ; 
perforation  of,  776 

Meniere's  disease,  782 

Meningeal  artery,  middle,  haemorrhage 
from,  148  ;  ligature  of,  139 

Meningocele,  586 

Mentagra,  915 

Mercurial  erethism,  385 ;  inunction,  386, 
705  ;  vapour  bath,  386 

Mercury  in  gonorrhoeal  ophthalmia,  766 ; 
iritis,  730 ;  syphilis,  386,  395 

Mesenteric  artery,  superior,  aneurism  of, 
556 

Mesentery,  rupture  of,  635 


Metacarpus,  fracture  of,  251 
Metatarsal  bones,  excision  of,  978 
Metatarsus,  dislocation  of,  316 ;  fractures 

of,  297 
Microsporon  Audouini,   914;    furfuraus, 

916 ;  mentagrophytes,  915 
Miliaria,  902 
Miliary  tubercle,  362 
Milk,  irregularities  of  secretion  of,  890 
Milk-cysts,  893 
Minor  surgery,  926 
Mocmain  lever  truss,  640 
Moist  gangrene,  48 
Moles,  913 
Mollities  ossium,  443 
Molluscum,  910 

Monteggia's  dislocation  of  hip,  308 
Morbus  coxarius,  409 
Mouth,  diseases  of,  688 
Moxa,  932 
Mucous  cysts,  336 ;  polypu:?,  60S  ;  sarcoma, 

349 ;  tubercle,  388,"  618,  673 ;    of  the 

tongue,  618 
Mucus,  accumulation  of,   in   tympanum, 

780 ;  ropy,  in  cystitis,  792 
Mulberry  calculus,  827 
Mumps,  orchitis  after,  858 
Muscles,   atrophy   of,  601;    progressive, 

601 ;    diseases  of,   496 ;   inflammation 

of,  496 ;  rupture  of,  196,  496 ;  tumours 

of,  603 
Myeloid  tumour,  349,  436 
Myopia,  772 
Myxoma,  349 


X<«vr8.  344 ;  degeneration   of,    348 ;  <»f 

lip,  688  ;  of  the  tongue,  620 
Nails,  ingrowing,  923 ;  avulsion  of,  924 ; 

psoriasis  of,  923 
Nasal  bones,  fracture  of,  173  ;  polypus,  608 
Nasal  douche,  606 ;  duct,  obstruction  of, 

768 
Naaopharync^al  polypus,  610 
Navel,  see  UmhUtcus 
Neck,  gunshot  wounds  of,  324;  injuries 

of,  181 
Neck  of  femur,  fracture  of,  272 ;  of  her- 
nial sac,  636 ;  of  humerus,  fracture  of, 

239 ;  of  scapula,  fracture  of,  236 
NecrosLS,  424 ;  acute,  426 ;  strumous,  430 ; 

operations  for,  426  ;  fracture  from,  427 ; 

without  suppuration,  426 
Needle,  aneurism,  88 
Needle,  in  hand,  231 
N^laton's    operation    for    harelip,    678; 

probe,  320 ;  test  for  dislocation  of  hip, 

472 
Nephralgia,  calculous,  784 
Nephrectomy,  786 
Nephritis,  784 ;  chronic,  786 
Nephrolithotomy,  786 
Nerve-stretching,  62,  623 
Nerves,  suture  of,  232,  520 :  wounds  of, 

619  ;  cranial,  injuries  of,  158 
Nervous  aphonia,  692;   deafness,    782; 

diseases,  368 ;  dysphagia,  622 
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Net-colled  sarcoma,  340 

Xettleraah,  001 

Neuralgia,  521 ;  of  breast,  800 ;  of  joints, 

408  ;  of  scars,  407 
Neuralgic  ulcers,  406 
Neurectomy,  522 
Neuritis,  optic,  760 
Neuroma,  6'2S 
Neuromimesis,  368 
Neurotomy,  622 
Nipple,  epithelioma  of,  800 ;  eruptions  of, 

896 ;  malformations  of,  dlHJ :  retraction 

of,  894 
Nitric  acid,  treatment  of  piles  by,  606 
Nitrous  oxide,  940 
Nodes,  41 4 ;  strumous,  430 
Nodosity  of  joints,  464 
Noma  Tulvte,  oM 
Nose,  absence  of,  602 ;  diseases  of,  601 ; 

foreign  bcKli&s  in,  173;  malformations 

of,  002;   operation  for  re^jtoration  of, 

944  ;  plugging  of,  604 
Nystagmus,  734 


Oblique  inguinal  hernia,  663 
Obstruction  of  intestine,  626 ;  operations 

for,  626 
Obturator  artery,   irregular    distribution 

and  wound  of,  in  femoral  hernia,  669  ; 

foramen,  dislocation  of  hip  into,  306 ; 

hernia,  662 
Occlusion  of  arteries,  626 
Ocular  muscles,  affections  of,  769 
Odontoid    process,  displacement    of,    m 

diseased  spine,  488 
Od  on  tomes,  694 
oedema  of  scrotum,  868 
Gvlematous  ulcers,  406 
(Ivsophagostomy,  196 
G^sophagotomy,  194  ;  internal,  623 
G'^phagus,  foreign  bodies  in,  192 ;  pouch 

of,  621 J  stricture  of,  621 
Olecranon,  fractures  of,  245 
Omental  sac  in  hernia,  646 
Omentum,  adhesions  of  in  ovarian  disease, 

884;  protnision  of  from  wound,  216; 

treatment  of  in  stranaulated  hernia,  648 
Onychia,  923 ;  syphilitic,  923 
OnVx,  721 
Oophorectomy,  880 
Operative  8urger>',  936 
Ophthalmia,  see  Conjunct icitU ;  strumous, 

714;  sympathetic,  766 
Ophthalmoscope,  tlie,  744  ;  use  of  for  de- 

tecting  cataract,  738 
Optic  nerve,  injuries  of,  16ft 
Optic  neuritis,  760 
Orbit,  pulsating  tumours  of,  640 ;  wound 

of,  146 
Orbital  aneurism,  649 
Orchitis,  857 ;  chronic,  869 ;    M-philitic, 

869 ;  scrofulous,  869 
Organisation  from   inflammation,  9;   of 

blood,  10 
Orthopaedic  surgery,  604 
Os  calcis,  dl<H»se8  of,  478 ;  excision  of, 
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976;    subperiosteal.  977;   fracture  of, 

297 
Os  uteri,  excision  of,  880 
Osteo-aneurism,  442 
Osteo-arthritis,  464 
Osteomalacia,  443 
Osteo-myelitis,  416 ;  chronic,  418 
Osteoplastic  staphyloraphy,  686 
Osteoporosis,  449 
Osteoid  cancer,  368,  432 
Ostitis,  411 ;  deformaiiB,  413 
Otis's  operation  for  stricture,  820 
Otoscope,  the,  778 
Outer  table  of  skull,  ftucture  of,  143 
Ovariotomy,  884 ;  antiseptic,  886 ;  mor^ 

tality  of,  886 
Ovary,  hernia  of,  631 ;  tumour  of,  881 ; 

suppuration  of,  882 ;  malignant,  887 
Oxalate  of  lime  calculus,  827  ;  deposit  in 

urine,  826 
Ozaena,  606 


Pain,  inflammatory,  3 

Palate,  fissure  of,  681 

Palmar  arch,  wound  of,  231 ;  faacia  con- 
tracted, 613 ;  ganglion,  601 

Pannus,  713 

Papillary  granulations  of  conjunctiva,  710 

Papular  eruptions,  907 

Paracentesis  abdominis,  629;  pericardii, 
204 ;  thoracis,  206 ;  of  anterior  cham- 
ber, 707 ;  in  ovarian  dropsy,  883 

Paraftin  splints,  928 

Paralysis  of  bladder,  822;  of  ocular 
muscles,  766:  infantum,  473,  602; 
pseudo-hypertrophic,  603 ;  infantile,  of 
hip,  478 

Paraphimosis,  374 

Parostosis,  122 

Partial  dislocation  of  shoulder,  262 

Passive  congestion,  1 

Paatebo*rd  splint,  929 

Patella,  dislocation  of,  309 ;  enlarged 
bursa  of,  498 ;  fracture  of,  transverse, 
289 ;  union  of,  291 ;  vertical,  or  Y- 
shaped,  292 ;  compoimd,  293 

Pelvis,  deformity  of,  in  rickets,  446 ;  dis- 
locations of,  222 ;  fracttires  of,  220 ;  in- 
juries of  the,  220 

Pemphigus,  904 ;  syphilitic,  904 

Pendulous  growths  on  synovial  membrane, 
466 

Penetrating  syphilitic  ulceration  of  bone, 
431 

Penile  fistula,  817 

Penis,  affections  of,  870 ;  amputation  of, 
870 ;  cancer  of,  870 ;  gangrene  of,  871 ; 
ligature  of,  228 ;  persistent  priapism  of, 
871 ;  wounds  of,  227 

Perforating  disease  of  foot,  917 

Perforation  of  bowel  in  hernia,  633;  of 
membrana  tympani,  776 

Pericardium,  wounds  of,  204;  paracen- 
teais  of,  204 

Perineal  hemis,  664;  lithotomy,  838; 
lithotrity,  8aS;  section,  813 
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PerinsBo,  fistula  in,  806,  816  ;  abscess  in, 
805,  816 

Perinaeum,  iniuries  of,  227,  228,  327; 
rupture  of  female,  874 ;  operation  for, 
876 

Periosteal  abscess,  416 ;  cancer,  432 

Periosteum,  transplantation  of,  414 

Periostitis,  413 ;  acute,  416 

Periostitis  of  meatus  of  ear,  776 

Peritomy  of  conjunctiTa  in  pannus,  714 

Peritonitis  after  hernia,  660 

Perrfeve*s  instrument  for  forcing  a  stric- 
ture, 819 

Petechice,  901 

Petit's  tourniquet,  941 

Phagedfiena,  66 

Phagedsenic  chancre,  382;  ulceration  of 
bone,  423 ;  ulcers,  66 

Ph^anges  of  band,  dislocation  of,  270; 
fracture  of,  251  ;  of  foot,  dislocation  of, 
316 ;  fractures  of,  297 

Pharyngeal  abscess,  487 

Pharyngitis,  621 

Pharynx,  diseases  of,  620;  tumours  of, 
621 ;  malformations  of,  621 

Phimosis,  congenital,  871 ;  gonorrhoeal, 
374 ;  syphiUtic,  381 

Phlebitis,  666 

Phlebolithes,  671 

Phlegmatic  form  of  scrofula,  364 

Phlegmonoid  chancre,  380 

Phlegmonous  erysipelas,  42 

Phlyctenules  of  cornea,  714 

Phlyctenular  conjunctivitis,  712 

Phlyzacious  pustules,  906 

Phosphatic  calculi,  827  ;  deposit  in  urine, 
825 

Phosphorus  necrosis,  593 

Photophobia,  716 

Phrenic  hernia,  663 

Phthisis  laryngea,  688 

Pigmentary  sarcoma,  360 

Piles,  665 

PirogofTs  amputation,  957 

Pituitary  membrane,  thickening  of,  606 

Pityriasif ,  909 ;  syphilitic,  901 ;  versi- 
color, 916 

Plaster  of  Paris  splints,  929 

Plastic  operations,  942 

Plica  Polonica,  917 

Plugging  the  nose,  604 

Pneumocele,  202 

Pneumothorax,  200 

Poisoned  wounds,  67 

Politzer*s  method  of  inflating  the  tym- 
panum, 778 

Polypus  of  ear,  781 ;  nasopharyngeal, 
010  ;  of  nose,  608  ;  malignant,  61 1  ;  of 
rectum,  673 ;  uteri,  878 

Pompholyx,  904 

Popliteal'  artery,  aneurism  of,  662 ;  rup- 
ture of,  82 

Porrigo,  906 

Port-wine  injection  in  hydrocele,  852 

Potassa  fusa,  933 

Potassii  cum  calce,  931 

Pott's  fracture,  311  ;  pufly  tuuiour  of,  136 


Pouch  of  oesophagus,  621 

Presbyopia,  771 

Pressure,  for  arresting  hismorrhage,  98 

Priapism,  persistent,  871 

Primary  union,  11 

Probang^  oesopliagus,  193 

Projectiles,  modern,  wounds  caused  bv, 
318 

Prolapsus  ani,  668 ;  uteri,  876 

Proliferous  cysts,  334,  338 

Proptosis  oculi,  649 

Prostate,  affections  of,  795 ;  abscess  of. 
795 ;  enlargement  of,  797 ;  inflamma- 
tion of,  795;  cancer  of,  800;  division 
of,  in  lithotomy,  836 

Prostatic  calculi,  847  ;  hiemorrhage,  797 

Prostatitis,  acute,  796 ;  chronic,  796 

Prostration  with  excitement,  103 

Prurigo,  908 

Pruritus  ani,  672;  scroti,  908;  vulvas,  908 

Pseudarthrosis,  125 

Pseudocalculi,  828 

Pseudohypertrophic  paralysis,  603 

Psoriasis  of  nails,  923 ;  syphilitic,  909 

Psoas  abscess,  484;  diagnosis  of  from 
hernia,  660 

Psoas,  enlarged  bursa  of,  473 

Psydracious  pustules,  906 

Pterygium,  712 

Ptosis,  702 

Pubes,  dislocation  of  hip  on,  307 ;  punc- 
ture of  bladder  above,  799,  812 

Pudendal  hernia,  664 

Puffy  tumour  of  Pott,  136 

Pulleys,  use  of  in  dislocation,  260 

Pulp3' degeneration  of  synovial  membrane, 
466 

Pulsatile  cancer,  441 

Pulsating  tumour  of  bone,  441 

Puncta  lacrymalia,  obstruction  of,  767 

Puncture  of  bladder  above  the  pube*,  790, 
812 ;  from  the  rectum,  811 

Pupil,  artificial,  750 ;  exclusion  of,  728 

Purpura,  901 

Pus,  13  ;  kinds  of,  26 

Pustular  eruption,  906 

Pustule,  malignant,  922 

Puzzle-toy,  use  of  in  reduction  of  disloca- 
tion of  thumb,  269 

Pyaemia,  30 ;  chronic,  87 

Pyelitis,  calculous,  784 

Pylorus,  resection  of,  629 

Pyogenic  membrane,  26 

Pyramidal  or  punctated  cataract,  734 

Quilled  suture,  931 
Quinsy,  590 

Rabibs,  74 

Radial  artery,  ligature  of,  555 

Radical  cure  of  hernia,  641 ;  of  hydro- 
cele, 852 

Radius,  dislocation  of,  at  elbow,  20(^; 
fracture  of,  247 

Railway  injuries,  169 

Ranula,  5^ 
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''Rapid*  compression  in  aneurism,  542 

Rapid  dilatation  of  stricture,  809 

Rashes,  900 

Reaction  after  collapse,  103 

Rectal  lithotomy,  838 

Rectangular  lithotomy  staff,  836 

Recto-urethral  fistula,  837 

Recto-vaginal  fistula,  878 

Recto-vesical  fistula,  837 

Rectotomj,  676 

Rectum,  diseases  of,  665;  excision  of, 
677 ;  ifbreijpn  body  in,  230 ;  imperforate, 
681 ;  malformation  of,  679 ;  palpation 
of,  629  ;  puncture  of  bladder  from,  81 1, 
stricture  of,  674;  wound  of,  229;  in 
lithotomy,  836;  see  also  the  Tarious 
affections,  as  Fistula,  Polypus 

Recurrent  hemorrhage,  92 ;  vascular 
ulcer  of  cornea,  714 

Red-gum,  907 

Reduction  of  dislocation,  see  Shoulder, 
Hip,  &c. ;  of  hernia,  635 ; '  en  masse,* 
636,649 

Refracture  of  b(»ne,  127 

Relaxed  uvula,  592 

Renal  hiematuria,  785 

Resection,  see  Excision 

Residual  abscess,  29 

Resilient  strictures,  817 

Resolution  of  inflammation,  8 

Rest,  in  treatment  of  aneurism,  535 

Retained  testis,  849;  hernia  with,  654, 
849 

Retention  of  urine,  708,  820 ;  after  litho- 
trity,  844 ;  spasmodic,  820 

Reticulated  syphilitic  ulcer  of  bone,  431 

Retina,  affections  of,  750 

Retinitis,  751 

Retraction  of  nipple,  804 

Retractors  in  amputation,  946 

Rheumatic  arthritis,  464 ;  ophthalmia  (so 
caUed),  726 

Rheumatism,  gonorrhoea!,  375 

Rhinolithes,  603 

Rhinoplasty,  044 

Rhinoscopy,  603,  684 

Ribs,  fracture  of,  196;  dislocation  of,  201 ; 
resection  of,  208 

Richardson^s  spray-producer,  932 

Rickets,  445 ;  operations  for,  448 

Rickety  deformities,  516 

Rigors,  19;  urethral,  81 7 

Ring^vorm,  904 

Rodent  ulcer,  403 

Ropy  mucus,  792 

l^seola,  900 ;  syphilitic,  38/,  901 

Rouge*s  operation  for  oznna,  607 

Round-celled  sarcoma,  348 

Rupia,  905 ;  svphilitic,  905 

Rupture,  see  Jlemia 

Rupture  of  aneurism,  535 ;  of  artery,  82, 
525 ;  of  bladder,  224,  806 ;  from  disten- 
sion, 806;  of  diaphragm,  663;  of  eyeball, 
757 ;  of  heart,  206 ;  of  intestines,  210 ; 
by  taxis,  636 ;  of  kidney,  212 ;  of  liver, 
21 1 ;  of  lung,  206 ;  of  membrana  tym- 
pani,  776 ;  of  perinsDum,  874 ;  of  spleen, 


212;  of  stomach,  209;  of  stricture, 
818;  of  tendons,  495 ;  of  trachea,  186; 
of  ureter,  212;  of  urethra,  226;  of 
vagina,  228 


Sac,  hernial,  631 ;  hydrocele  of,  853 ;  lace- 
ration of,  635 ;  omental,  646 ;  operation 
for  hernia,  external  to,  645 ;  strangula- 
tion of  hernia  by,  646 

Sacroiliac  disease,  477 

Sago-grain  granulations  in  epidemic  oph- 
thahnia,  708 

Salivary  calculus,  590 ;  fistula,  172 

Salter's  swing  for  the  leg,  295 

Sanguine  form  of  scrofula,  364 

Sanguineous  cysts,  335 

Saphena  vein,  varix  of,  diagnosis  of  from 
hernia,  660 

Sarcoma,  333,  348 ;  alveolar,  350 ;  giant- 
celled,  340 ;  net-celled,  349 ;  pigin«*n- 
tarv,  350;  round-celled,  348;  spindle- 
celled,  348 ;  in  bone,  435 ;  breast,  891 ; 
eyeball,  752 

Sarcoptes  hominis,  916 

Sayre  8  plaster  jacket  for  disease  of  spine, 
486 

Scab,  union  under,  16 

Scabies,  916 

Scalding  in  gonorrhoea,  373 

Scalds,  106 ;  of  larynx,  108,  191 

Scales,  see  Squamous 

Scalp,  anatomy  of,  132 ;  congenital  cysts 
of,  337 ;  contusion  of,  133 ;  erysipelas 
of,  134 ;  sebaceous  tumours  of,  330 ; 
wounds,  134 

Scalp  bandajipe,  927 

Scapula,  excision  of,  962 ;  fracture  of,  230; 
of  neck  of,  237 

Scar,  see  Cicatrix 

Scarification  in  gonorrhoeal  ophthalmia, 
707 

Scarlet  fever,  disease  of  tynipanum  in,  780 

Sciatic  notch,  disl(x^ation  of^  bip  into,  301 

Scirrhus,  355;  operations  for,  356;  of 
breast,  893 

Scissors  for  skin-grafting,  409 

Sclerotic,  diseases  of  the,  726 

Sclerotomy  in  glaucoma,  749 

Scoop,  lithotomy,  836 

Scorbutic  ulcers,  401 

Scorbutus,  JK)! 

Scott^H  bandage,  455 

Scrofula,  362;  in  bone,  429;  see  also 
Struma,  Strumous 

Scrofulosin,  365 

Scrofulous  orchitis,  859 

Scrotal  hernia,  655 ;  truss,  638 

Scrotum,  cancer  of,  869 ;  elephantiasis  of, 
808;  inflammation  of,  808 ;  injuries  of, 
227  ;  indolent  tumours  of,  862 

Scurvy,  901 

Sebaceous  tumours,  336 

Secondary  deposits,  33 ;  hiemorrha^ 
after  ligature  of  artery,  80,  520,  538 ; 
syphilis,  387 ;  treatment  of,  390 ;  union, 
15 


992 


INDEX. 


Semilunar  cartilages,  dislocation  of,  310 

Semi-malignant  tumours,  333 

Senile  cataract,  738 ;  gangrene,  57 ; 
scrofula,  367  ;  ulcer,  400 

Separation  of  epiphyses,  114;  lower 
epiphysis  of  femur,  286 ;  upper  epiphy- 
sis of  femur,  278;  lower  epiphysis  of 
humerus,  244;  upper  epipnysis  of 
humerus,  241 

Septicoemia,  30 

Septum  nasi,  diseases  of,  608 

Sequestrum,  424 

Serocystic  tumour  of  breast,  891 

Serous  cysts,  334 

Serous  form  of  scrofula,  364 

Serous  iritis,  732 

Serpent-bites,  70 

Setons,  932;  in  hydrocele,  863;  in 
strumous  ophthalmia,  716 ;  in  ununited 
fracture,  126 

Setting  fractures,  115 

Seutin's  scissors,  929 

Sexual  hypochondriasis,  864 

Shackles Yor  lithotomy,  ^32 

Shingles,  the,  903 

Shoe  for  varus,  610 

Shortening  in  hip-disease,  471 

Shoulder,  amputation  at,  948 ;  diseases 
of,  479 ;  dislocation  of,  254 ;  with 
fracture,  258 ;  excision  of,  901  ;  sub- 
periosteal method, 962;  gunshot  wounds 
of,  329 

Signorini*8  tourniquet,  541,  941 

Silver-stain,  913 

Silver  sutures,  930 

Simple  ulcer,  399 

Sinus,  29 

Skin,  eruptions  of,  900;  diseases  of  ap- 
pendages of,  917 

Skin-grafting,  408  ;  scissors  for,  409 

Skull,  deformity  of,  in  rickets,  447  ;  frac- 
tures of,  142 ;  of  base  o^  146  ;  of  outer 
table,  143 

Sloughing,  49 

Sloughing  chancre,  381 

Smith's,  Mr.  H.,  clamp  for  piles,  666 

Smiths  gug  for  staphylorapny,  682 

Snake-bites,  70 

Snuffles,  the,  393 

Solution  of  cataract,  734 

Soot-cancer,  869 

Sore-throat,  syphilitic,  388 

Sounding  for  stone,  830 

Sounds,  forms  of  for  stone,  830 

Spasmodic  retention  of  urine,  820 

Spasmodic  stricture,  820 

Sp&Mms  in  gonorrlicea,  374 

Spectacles,  743,  770-773 

Speculum,  laryngeal,  683 

Spermatic  canal,  tumours  of,  SiS7 

Spermatorrhoja,  H64 

Spica  bandage,  926 

Spina  bifida,  492 

Spinal  abscess,  481 ;  instruments,  484, 490 

Spindle-celled  sarcoma,  348 

Spine,  ankylosis  of,  491 ;  cancer  of,  492  ; 
concussion  of,  168  ;  curvature  of,  481- 


491 ;  from  rickets,  446 ;  disease  of,  481; 

dislocation  of,  164;  future  of,  161; 

gunshot  wounds  of,  323 
Spiral  bandages,  925 
Spiral  spring-triLss,  639 
Spleen,  rupture  of,  212 
Splenotomy,  215 

Splints,  1 17,  250,  296,  474,  928,  972 
Sponge-grafting,  24 

Spontaneous  cure  of  aneurism,  535 ;  frac- 
ture, 450 
Sprains  of  the  back,  161 ;  of  lower  ex- 
tremity, 271 
Spray-producer  for  local  ancestbesia,  936 
Squamous  eruptions,  909 
Squint,  760 ;  divex^ent,  765 ;   operation 

for,  762 ;  paralytic,  765 ;  secondary,  761 
Staff,  lithotomy,  834 
*  Stammering,'  oesophageal,  622 
Staphyloma,  723 ;  removal  of,  724 
Staphyloraphv,  582 ;  osteoplastic,  685 
Starch  bandage,  928 
Sternal  end  of  clavicle,  fracture  of,  23o 
Sternoclavicular  joint,  diseases  of,  479 
Sternomastoid  muscle,  section  of,  517 
Sternum,  fracture  of,  201 
Stilling's  knife  for  lacrymal  obstruction,. 

769 
Stomach,  operation  for  opening  the,  217 1 

rupture  of,  209 
Stone,  see  Caiculus 
Strabbmus,  see  Squint 
Strabismus  hook,  766 
Strangulation   of  hernia,  632;    internal, 

623 
Strapping,  24 

Stricture  of  oesophaguB,  621 ;  of  the  rec- 
tum, 674 
Stricture  of   urethra,  801 ;    rupture  of, 

818 ;  spasmodic,  821 
Stricture,  seat  of  in  hernia,  G40 
Strophulus,  907 
Struma,  365 
Strumous  diseases  of  joints,  457 ;    hip, 

476 ;     Up,     588 ;     ophthalmia,    714 ; 

orchitis,  859 ;  ulcers,  401 
Strychnia-poisoning  and  tetanus,  60 
Stumps,  dressing  of,  948 
Styes,  701 
Styptics,  99 
Subaatragaloid  amputation,  958 ;  disloca* 

tion,  315 
Subclavian    artery,    aneurism    of,    55(); 

ligature  of  first  part  of,  561 ;  of  second 

part,  653 ;  of  third  part,  552 
SuDclavicular   dislocation    of    sboolder, 

256 
Subcoracoid  dislocation  of  shoulder,  254 
Subcutaneous  ligature    of   nssvus,  316; 

method   of   removing   loose   cartilage^ 

464 ;  urethrotomy,  821 
Subcutaneous  surgery,  see  Tent^ntny 
Subglenoid  dislocation  of  shoulder,  254 
Submammary  abscess,  889 
Subpectoral  abscess,  196 
Subperiosteal  excision,  416, 962, 1N)6, 969^ 

977;of  fracture,  126 
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Subspinous  dislocation  of  shoulder,  257 

Suction,  removal  of  cataract  by,  735 

Sudamina,  002 

Sulphuric  acid  treatment  of  disease  of 
bone,  423 ;  of  joints,  458 

Suppression  of  urine,  786 

Suppuration,  see  AhceM,  Pus;  beneath 
the  skull,  135 

Suppuration,  visceral  disease  from,  30 

Suppurative  syphilitic  inflammation,  380 

Supracoracoid  dislocation  of  shoulder, 
257 

Suprapubic  lithotomy,  838 

Suprasternal  dislocation  of  clavicle,  253 

Surgical  kidney,  804 

Surgical  neck  of  humerus,  fracture  of,  240 

Suspensory  bandage,  027 

Suturo  of  bowel  in  herniotomy,  047 

Sutures,  24,  126,  182,  705,  030 ;  con- 
tinuous, 930;  interrupted,  030 ;  quilled, 
031 ;  twisted,  030 

Swin^  for  fracture,  1 17,  2^)5 

Sycosis,  015 

Symblepharon,  758 

Syme*8  amputation,  050 ;  operation  for 
stricture,  817 

Sympathetic  irritation  of  eye,  756 ;  oph- 
thalmia, 755  I 

Synovial  membrane,  pulpy  degeneration 
of,  455 ;  pendulous  growths  from,  456 

Synovitis,  451 ;  abscess  after,  453 ;  chronic, 
454 

Syphilis,  373,  370  ;  congenital,  303 ;  con- 
stitutional, 382 ;  derived  from  the  fcetus, 
306;  infantile,  303,  304;  secondar}-, 
387 ;  tertiary,  300 

Sypbilisation,  307 

Syphilitic  affections  of  bone,  304,  430 ;  of 
glands,  380 ;  of  larynx,  i^8 ;  of  meatus 
of  ear,  776;  of  retina,  750;  of  tongue, 
614,  618;  deafness,  782;  eruptions, 
tiS7,  302 ;  see  also  the  names  of  the 
various  eruptions,  as  Lie/ten ;  fever, 
387 ;  iritis,  728 ;  keratitis,  720 ; 
onychia,  023 ;  orchitis,  850 ;  sore-throat, 
tifiS;  stricture,  802;  teeth.  305.  720;  i 
ulcers,  402,  614 ;  of  the  rectum,  674       | 


T-BANDAGE,  027  | 

Tagliacotian  operation,  044  , 

Tuipes,  calcaneous,  511;  caviis,  512;  equi*  i 

nus,  506;  valgus,  511  ;  varus,  508  I 

Tapping  the  abdomen,  620 ;  for  ovarian 

aropsy,  8m;J  ;  of  hydrocele,  851 
Tarsal   cartilage,    iiicunation    of,    701 ; 

ophthalmia,  700 ;  tumours,  600 
Tarsus,  diseases  of,  477 ;  dislocation  of.  | 

316 ;  excision  of  entire,  078;  fractures  of.  i 

207  I 

Taxis  of  hernia,  634 ;  accidents  in,  6o6 ; 

fonible,  635 
Teale*8  amputation,  055 
Teeth,  syphilitic,  305,  720 
Temperature  in  erysipelas,  41 ;  hwlir,  .'W ; 

hysteria,    370;    inHammation,   2,    10; 

injuries  of  head,  152  ;  of  spine,  16«'{; 

8 


disease  of  joints,  4(^;  pyaemia,  31  ; 
tetanus,  63 ;  traumatic  encephalitis, 
157;  fever,  10 

Tenacula,  04,  05;  Liston  s,  04 ;  Assalinis, 
05 

Tendo  Achillis,  division  of,  504,  507  ;  in 
fracture  of  the  leg,  207;  rupture  of, 
405 

Tendons,  dislocation  of,  405 ;  inflamma- 
tion of  sheaths  of,  406;  rupture  of, 
405 ;  suture  of,  232 

'  T^nosinite  crepitante,'  406 

Tenotomy,  504 ;  in  fracture  of  leg,  207 

Tension  of  eyeball,  746 

Tertiary  syphilis,  300 

Testicle,  abnormal  position  of,  851 ;  ab- 
sence of,  840 ;  aflections  of,  840 ;  cancer 
of,  862 ;  cystic  disease  of,  861  ;  dermal 
tumour  of,  864  ;  enchondroma  of,  861 ; 
foatal  remains  in,  864 ;  injuries  of,  227  ; 
inversion  of,  850  ;  removal  of,  863 ; 
retained,  847  ;  hernia  with,  654, 840 

Testis,  hernia,  850 

Tests  for  calculi,  828 

Tetanus,  50  ;  idiopathic,  60 

Thickening  of  pituitary  membrane,  605 

Thigh,  amputation  of,  054;  fracture  of, 
see  F'emu^ 

Thomss*s  splint  for  liip-dLsoase,  474 

Thompson*8  lithot rite,  840:  urethrotome, 
820 

Thoracentesis,  206 

Thoracic  aneurism,  544 

Thorax,  foreign  bodies  in,  20f*J 

Throat-deafness,  778 

Thrombosis,  566;  connection  with  pviemin, 
33 

Thudichum*8  method  of  washing  out  the 
nose,  606 

Thumb,  amputation  of,  051  ;  dislocation 
of,  268 

Thyroid  arteries,  ligature  of,  548 

Thyroid  bo<ly,  diseases  of,  808 

Thyroid  dislocation  of  hip,  305 ;  hernia, 
662 

Thyrotomy,  601 

Tibia,  fracture  of,  204 

Tibial  arteries,  ligature  of,  5(J4 

Tibial  tendons,  diviflion  of,  500 

Tinea,  013 ;  decalvans,  014 ;  favosa,  014 ; 
sycosis,  015;  tonsurans,  013 

Tinea  tarsi,  700 

Tinnitus  aurium,  782 

Toe,  amputation  of,  050 

Tr)e-nail,  ingrowing,  023 

Tongue,  cancer  of,  61  4;  congenital  hvper- 
tniphy  of,  620;  diseases  of,  613;  nwviu 
of,  620;  removal  of  the,  616;  ulcera- 
tion of,  613 

Tongue-tie,  613 

Tonsil,  acute  inflammation  of,  500;  can- 
cer of,  502  ;  cliroiiic  enlargement,  501  ; 
deafness  with,  778;  removal  of,  501, 
502;  wounds  of,  5JK} 

T(Mith-cystH,  505 

Tooth-tumour?*,  .VJl 
Torsion  of  arteries,  07 
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Torsion,  96 ;  forceps,  97 

Tourniquets,  641, 941 ;  aortic,  951 ;  Italian, 

941 
Trachea,  rupture  of,  186 ;  foreign  bodies 

in,  186 
Tracheotomy,  602,  694 
Transfusion,  99 

Transpatellar  excision  of  knee,  972 
Transphkntation  of  bone,  127 ;  of  skin,  043 
Transverse  ligament  of  spine,  ulceration 

of,  488 ;  tumour  of,  487 
Traumatic  fever,  3,  16 ;  gangrene,  47 
Traumatopnoea,  325 
Trephine,  169 

Trephining,  159 ;  for  abscess,  136,  420 ; 
for  blood  beneatli  the  skull,  138;  for 
depressed    fracture,  145,    153;   in  in- 
juries of  the  head,  323 
Trephining  in  abscess  of  bone,  420 
Trephining  the  spine,  165 
Treve*8  method  of  excising  the  knee,  972 
Trichophyton  tonsurans,  914 
Trismus  nascentium,  60 
Trocar  for  ovariotomy,  884 
Trochanter,  disease  of,  476 ;  fracture  of, 

278 
True  aneurism,  530 
Trusses,  637-640 ;  measuring  for,  640 
Tubercle,  362  ;  in  bone,  420 
Tubercle,  mucous,  388,  618,  673;  syphi- 
litic, 387,  910 
Tubercular    eruptions,    910;     syphilitic 

ulceration  of  Done,  431 
Tuberculosis,  365 

Tuberocystic  tumour  of  breast,  891 
Tuberosities  of  humerus,  fracture  of,  241 
Tubular  aneurism,  630 
Tumours,  332 ;  for  special  forms  of  tu- 
mours see  their  names,  as  Fatty,  Sar- 
coma, &c. 
Tunica  vaginalis,  hydrocele  of,  850 ;  loose 

bodies  in,  855 
Tuning-fork,  diagnosis  of  diseases  of  the 

ear  by,  779 
Twisted  suture,  930, 

Tying  arteries,  see  lAgature,  also  the 
names  of  the  vessels,  as  Femoralf  Carotid 
Tying  a  catheter  in  the  bladder,  810 
Tympanum,  affections  of,  779 ;  acute  in- 
flammation of,  779;  catarrh  of,  779; 
mucus  in  780  ;  scarlatina  affection  of, 
780 ;  polypi  of,  781 ;  see  also  Membrana 
Tympani 


Ulcers,  309;  see  also  their  various  forms, 
BS  Eczetnatous,  Cancerous;  of  anus,  67  2; 
bone,  431 ;  cornea,  722 ;  recurrent  vas- 
cular, of  cornea.  714 

Ulcerated  cancer,  805 

Ulceration  of  cartilage,  459;  cicatrices, 
406 ;  intestine  in  hernia,  633,  647 

Ulna,  dislocation  of,  at  elbow,  267  y  frac- 
ture of,  247 

Ulnar  artery,  ligature  of,  554 

Umbilical  fistula,  629 ;  hernia,  661 ;  truss, 
639 


Umbilicus,  vascular  protnioon  from,  629 ; 

ulceration  of,  629 
Uncipression,  98 

Union,  see  Wounds 

Union  of  fracture,  119  ;  by  granulation, 
122;  irregular,  123;  delayed,  123; 
vicious,  127 ;  of  neck  of  femur,  277 

Ununited  fracture,  124 

Upper  extremity,  compound  fracture  of, 
252 ;  injuries  of,  231 

Upper  jaw,  removal  of,  51X) 

Urates,  see  Lithates ;  Uric  acid,  see  LUkic 
acid 

Urea,  decomposition  of,  792 

Ureter,  rupture  of,  212 

Urethra,  affections  of,  800;  calculus  in, 
847 ;  foreign  body  in,  229 ;  malfonna* 
tion  of,  800 ;  rupture  of,  226 ;  stricture 
of,  801 ;  of  female,  822  ;  vascular  tu- 
mour of  female,  873 

Urethral  fever,  817;  hsematuria,  785; 
hssmorrhoids,  873 

Urethrotomy,  external,  817;  internal, 
819 ;  subcutaneous,  821 

Urinary  abscess,  815 ;  deposits,  834 

Urine,  incontinence  of,  822 ;  retention  of, 
798,  820  ;  extravasation  of,  806 ;  sup- 
pression of,  786 

Urticaria,  901 

Uterus,  cancer  of,  880  ;  fibroid  tumour  of, 
879;  softened,  883;  injuries  of,  228; 
polypus  of,  878;  prolapsus,  876; 
moval  of,  880 

Uvula,  relaxed,  592 


Vaocikatiok,  935 ;  secondary,  935 ;  syphi- 
lis communicated  by,  396 ;  of  n»Tus, 

345 
Vagina,  forei^p  body  in,  230 ;  imperforate, 

872 ;  injuries  of,  228 ;   obliteration  of, 

877 
Vaginal  cystocele,  664, 877 ;  fistuln,  877 ; 

hernia,  664 
Vanzetti,  his  method  of  uncipression,  98, 

232 
Vapour-bath,  mercurial,  386 
Varicocele,  865 ;  operations  for,  866 
Varicose    aneurism,   531;    ulcers,   405; 

veins,  569 ;  operation  on,  571 
Varix,  aneurismal,  632 ;  arterial,  531 
Vascular  keratitis,  717 ;  tumour,  342;  of 

urethra,  873 
Vault  of  the  skull,  fracture  of,  142 
Vegetations,  gonorrhceal,  379 
Veins,  diseases  of,  566 ;  entrance  of  air 

into,  84 ;  injuries  of,  84 ;  wound  of.  86 
VensDsection,  934 
Venereal  disease,  380;  warts,  018;  seo 

also  SyphiliSf  Sypkilitie 
Venomous  animals,  bites  of,  70 
Venous  hsamorrhage,  85 
Ventral  hernia,  214,  663 
Verruca  uecrogenica,  918 
Vertebrae,  see  iSpins 
Vesical  hsmaturia,  786 
Vesico-intestinal  fistula,  794 
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Vesico-prostatic  calculup,  847 

Veaico-vaginal  fistula,  877 

VesiculflD  semlDolefi,  affections  of,  807 

Vesicular  eruptions,  002 

Vibices,  901 

Vicious  union  of  fracture,  127 

Vienna  paste,  031 

Villous  tumour,  361 ;  of  bladder,  789 ;  of 
rectum,  673 

Vidcera,  abdominal,  wounds  of,  214 

Visceral  affections,  syphilitic,  302 

Vision,  double,  750 

Vitiligo,  913 

Vitreous  body,  diseases  of,  762 

Vitreous  humour,  escape  of  after  extrac- 
tion, 742 

Vocal  cords,  excision  of,  692;  paralysis 
of,  698 ;  tumours  of,  690 

Volvulus,  624 

Vulva,  cancer  of,  874 ;  injuries  of,  228 


Wardbop*8  operation  for  aneurism,  546 
Warm  bath  in  strangulated  hernia,  635 
Warts,  918 ;  dissection,  919 ;  venereal,  918 
Warty  tumour  of  cicatrix,  408 
Watery  discharge  in  fractures  of  the  skull, 

148 
Watson*s  splints  for  excision  of  the  knee, 

974 
Wax,  accumulation  of,  775 
Weak  ulcers,  405 
Webbed  fingers  and  toes,  946 
Weber*s  canaliculus  knife,  708 


Weight,  extension  hy,in  fractured  femur, 
282  ;  in  difeai^e  of  hip,  473 

Wet-nuises,  infection  of  infants  with 
syphilis  from,  396 

Wheelhouse's  operation  for  stricture,  815 

Whitehead's  method  of  removing  the 
tongue,  616 

Whitlow,  496 

*  Wind-contusions,'  gunshot,  319 

Windpipe,  foreign  bodies  in,  186 ;  see  also 
Trachea— Cut  Throat 

Wire-treatment  of  aneurism,  543 

Women,  gonorrhoea  in,  378;  stone  in, 
839 ;  surgical  diseases  of,  872 

Wounds,  9,  1 1 ;  union  of,  immediate  or 
primary  adhesion,  1 1 ;  by  first  inten- 
tion, 12;  suppurative,  or  second,  13; 
third,  15;  under  a  scab,  16;  dressing 
of,  20 ;  poisoned,  67 ;  of  arteries,  82 ; 
of  veins,  86 ;  see  also  the  names  of  the 
various  organs 

Wrist,  amputation  at,  950;  diseases  of,  480 ; 
dislocation  of,  267 ;  excision  of,  967 

Wryneck,  516 ;  hysterical,  518 

Xahthio  oxide,  825,  827 
Xeroderma,  916 

Yaws,  913 

YeUow  tubercle,  363 

Zoster,  berpes,  or  zona,  903 
Zygoma,  fracture  of,  174 
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QUAIN    and    WILSON'S    ANATOMICAL    PLATES.      201    Plates. 

2  vols.  Royal  folio,  half- bound  in  morocco,  or  Five  Paris  bound  in  cloth.  Price 
coloured,  £10.  lOs. 

ILLUSTRATIONS  of  DISSECTIONS.    In  a  Series  of  Original  Coloured 

Plafes,  the  Size  of  Life,  representing  the  Dissection  of  the  Human  Body.  By  G.  V. 
Ellis  and  G.  H.  Ford.  Imperial  folio.  2  vols.  half>bound  in  morocco,  £6.  6s.  May 
also  be  had  in  parts,  separately.     Paiis  1  to  28,  3«.  6i.  each ;  Part  29,  5s. 

DEMONSTRATIONS  of  ANATOM  V ;  being  a  Guide  to  the  Knowledge 

of  the  Humin  Body  by  Dissection.  By  Grorob  Vinrr  Ellis,  Emeritus  Professor  of 
University  College,  Iiondon.  Ninth  Edition,  Revised.  With  248  Engravings  on 
Wood.     Small  8vo.  12*.  6d. 

A  DIRECTORY  for  the  DISSECTION  of  the  HUMAN  BODY.     By 

JoHK  CLELA.ND,  M.D.,  F.R.S.,  Professor  of  Anatomy  in  the  University  of  Glasgow. 
Second  Edition.    Fcp.  Svo.  Zs.  6i. 

A  SYSTEM  of  SURGERY :  Pathological,  Diagnostic,  Therapeutic,  and 

Operative.  By  Sauubl  D.  Gross,  M.D.,  LL.D.,  D.C.L.  Oxon.  Fifth  Edition,  greatly 
Enlarged  and  thoroughly  Revised,  with  upwards  of  1,400  Illustrations.  2  vols. 
8vo.  £Z.  lOs. 

ANTISEPTIC   SURGERY:     it^   Principles,    Practice,   History,   and 

Results.  By  W.  Watson  Chbtkb,  M.B.,  F.R.C.S.,  Assistant-Surgeon  to  King's 
College  Hospital,  and  Demonstrator  of  Surgical  Pathology  in  King's  College.  With 
145  Illustrations.     Svo.  2ls. 


*  In  the  volume  before  ns  Mr.  ObeTne  has  made  a 
rorj  Taluable  addition  to  surgical  litrratare.  The 
intimate  profeaslonal  relations  of  Mr.  Cbe-yne  with 
Profecaor  Lister  give  a  special  importance  and  valae 
to  this  work;  for  while  Mr.  Lister's  reftolts  and 


views  have  hitherto  been  pabliahed  only  frsgment- 
arily  in  joaroala  and  transactions  of  learned  socie- 
tiea,  Mr.  Cheyne's  book  affords  a  trostworthy  and 
complete  statement  of  them.'— Lanckt. 


A  MANUAL  of  DENTAL  SURGERY  and  PATHOLOGY.    By  Alfred 

CoLRHAK,  LR.C.P.,  F.R.C.S.  Exam.,  L.D.S.,  &c. ;  Senior  Dental  Surgeon  and 
Jjecturer  on  Dental  Surgery  to  St.  Bartholomew's  and  the  Dental  Hospital  of  London; 
Member  of  Board  of  Examiners  in  Dental  Surgery,  Royal  College  of  Surgeons:  late 
President  Odontological  Society  of  Great  Britain.  With  888  Illustrations.  Crown 
Svo.  I2s.  ed. 

*  It  is  always  satinfactory  to  come  across  a  manual 
written  by  an  author  thoronghly  aoquaintal  with 
his  Rubjeot,  and  with  a  ja«t  ssnae  of  proportion,  not 
diApnmd  to  mignifyunimitortant details  l)«caawtbey 
happen  to  incln<le  subjects  on  which  he  has  espe- 


cially worked,  nor  minimise  In  importance  others  to 
which  he  has  given  lea  attention.  The  manual  is 
well-balanced,  clear,  simpl*,  and  exa'^t,  and  Is  an 
excellent  stodeut's  book.* 

LOXDON  MRniCAI.  BSCORO. 


HUMAN    MORPHOLOGY:    a  Treatise  on   Practical   and  Applied 

Anatomy.  By  Hrnrt  Albbrt  Rrrvrs,  F.R.C.S.E.,  formerly  Demonstrator  of 
Anatomy  at  the  London  and  at  the  Middlesex  Hospital  Medical  Colleges,  and 
I^ecturer  on  Anatomy  at  the  Jjondon  School  of  Medicine  for  Women ;  Surgeon,  and 
formerly  Pathologist,  to  the  Hospital  for  Women ;  Surgeon  to  the  Royal  Orthopedic 
Hospital ;  Surgeon  to  the  hlast  London  Children's  Hospital ;  Assistant>Surgeon  and 
Teacher  of  Practical  Surgery  at  the  London  Hospital ;  Consolting  Surgeon  to  the 
Westminster  General  Dispensary;  formerly  Assistant -Surgeon  to  the  Central  London 
Ophthalmic  Hospital;  and  Surgeon  in  co-charge  of  the  Aural  Department  and 
Surgical  Registrar  at  the  L'jndon  Hospital,  &c.  Now  ready,  with  564  Illustrations, 
8ro.  price  26«. 

Volume  L     Contents :  Tub  Limbs  axd  thk  Prbin^um. 

ELEMENTS  of  HUMAN   PHYSIOLOGY.      By   Dr.   L.   Hkbmann, 

Professor  of  Physiology  in  the  University  of  Zurich.  Second  Edition.  Entirely 
recast  from  the  Sixth  German  Edition,  with  very  copious  additions,  and  many 
additional  Woodcuts,  by  Arthur  (i  am  irk,  M.D.,  F.R.S.,  Brackenbury  Professor  of 
Pnysiology  in  Owens  College,  Manchester,  and  Examiner  in  Physiology  in  the 
University  of  Edinburgh.     Demy  8vo.  16*. 


London:  SMITH,  ELDER,  &  CO.,  15  Waterloo  Place. 
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ATLAS  of  HISTOLOGY.    By  E.  Klbin,  M.D.,  F.R.S.,  Lecturer  on 

Histology  at  St.  Bartholomew's  Hospital  Medical  School,  and  Noblb  Smith,  F.R.C.S. 
Edin.,  L.K.C.P.  Lond.,  &c.,  Surgeon  to  the  All  Saints' Children*s  Hospital ;  Senior 
Surgeon  and  Surgeon  to  the  Orthopaedic  Department  of  the  Farringdon  Dispensary ; 
Ortbopoedic  Surgeon  to  the  British  Home  for  Incurables.  A  complete  representation 
of  the  Microscopic  Structure  of  Simple  and  Compound  Tissues  of  Man  and  the  higher 
Animals,  in  carefully  executed  coloured  engravings,  'with  Explanatory  Text  of  tba 
Figures,  and  a  concise  account  of  the  hitherto  ascertained  facts  in  Histology.  Bojal 
4to.,  with  48  coloured  plates,  bound  in  half-leather,  price  £4.  U, ;  or  in  18  parts, 
price  6s.  each. 

A  MANUAL  of  PATHOLOGICAL  HISTOLOGY.    By  Cobsil  and 

Rantirb.    Translated  by  authority  from  the  New  and  Re  written  French  Edition, 
with  the  original  Illustrations.    Histology  of  the  Tissues.    Demy  8vo.  price  21s. 


'An  admirable  exposition  of  all  that  is  known 
respecting  the  mortiid  histology  of  the  tissues  aod 
organs  of  the  hanum  body.  .  .  .  We  shonld  be  glad 
to  Me  it  in  the  hands  of  all  medical  stndents,  and  of 
all  those  who  wish  to  keep  themselTes  informed  of 
the  present  state  of  pathology.* 

London  Medical  Rbgobd. 

*  We  can  heartily  recommend  the  hook  to  all  who 
are  interested  in  the  study  of  pathological  histology.' 

Glasgow  Medical  Journal. 


'  We  may  rafely  reoommend  the  work  as  the  fnre- 
most  text-book  of  its  class,  and  we  are  eertaln  that 
it  will  now  be  widely  studied  by  many  to  whoet  Um 
original  was  a  closed  book.* — ^Lakckt. 

'  There  can  be  no  doulyt  th«t  thl«  nuuinal  is  bj  a 
very  long  way  the  best  in  the  EngUsh  langnsge,  and 
we  can  heartily  recommend  it  as  a  text-book.' 

Birmingham  Mkdical  Bsmv. 


The  DESCRIPTIVE  ATLAS   of  ANATOMY,     A  RepreseDUtion  of 

the  Anatomy  of  the  Human  Body.  In  92  Royal  4to.  Plates,  containing  550  Illaatim- 
tions.  Introducing  HErrzMANN's  Figures,  considerably  modified,  and  with  many 
Origioal  Drawings  from  Nature.  By  Nobiji  SmxH,  F.R.C.S.  Edin.,  L.R.G.P.  Loud., 
Surgeon  to  the  All  Snints'  Children's  Hospital,  Seoior  Surgeon  and  Surgeon  to  tli« 
Orthopsedic  Department  of  the  Farringdon  Dispensary,  and  Orthopedic  Surgeon  to 
the  British  Home  for  Incurables.    Bound  in  half-leather,  25s. 


*  Certainly  one  of  the  most  remarkable  publica- 
tions of  the  day.  The  great  advantage  which  it 
presents  is  that  all  the  attachments  of  Iranes,  the 
arteries,  vein*,  &c.,  are  copiously  lettered  and  de- 
scribed in  n/v;  and  tte  arteries  and  veins  are 
coloured.  The  book  is  one  of  great  utility  and 
merit,  and  reflects  credit  on  the  artist  and  also  on 
thoitt  who  have  produced  it.' 

British  Mkdical  Jodrnal. 


*  The  plan  of  this  work  is  most  cxceUsBt,  and  to 
one  who  is  unable  to  keep  his  anatomical  knowledg* 
always  ready  at  demsnd,  but  who  reqnirea  oocaston- 
ally  to  refer  to  particular  points,  it  will  prove  am 
invaluable  aid.  I nttead  of  a  letter-press  descripttoo, 
with  letters  or  figures  to  aid  in  identifying 
various  processes  of  bone^  or  muscles,  or  blood- 
these  stmctores  are  labelled  in  **tuj' 

QLAsaow  Msucal  Jourxal. 


AN    INDEX   of  SURGERY.     Being  a  Concise  Classification  of  the 

Main  Facts  and  Theories  of  Surgery,  for  the  Use  of  Senior  Students  and  others.  By 
C.  B.  Khetlry,  F.R.C.S.,  Surgeon  to  the  West  Ix>ndon  Hospital,  and  to  the  Soigieal 
Aid  Society.    Third  Edition.     Crown  8vo.  10s.  6d. 


*  Will  prove  truly  valuable,  and  will,  we  tmst,  for 
many  years  be  kept  up  to  the  imperious  demands  of 
surgical  progress.  The  system  of  arrangement  is 
just  what  the  system  in  such  a  publication  should 
ever  be,  purely  alphabetical,  and  the  text  is  written 
in  as  elegant  and  intelligible  Engliiih  as  can  be  ex- 
pected in  condensations  and  abridgments.' 

BruTisH  AIrdical  Journal. 


*  Mr.  Keetley's  work  fills  a  gap  that  hss  long 
existed  in  the  educational  literatore  of  siuvery. 
Previous  attempts  have  been  made  to  prodooe  a  book 
of  the  same  chanucter,  bat,  oomputd  with  tte 
**  Index,**  they  have  all  Ixsen  crude  and  inefliBctnal. 
Wc  heartily  congratulate  Mr.  Kcetley  on  his  per> 
formanoe,  and  as  heartily  thank  him  for  oonfeninc 
a  real  boon  on  medical  students  by  this  moch  Aetdsd 
and  excellently  executed  aid  to  the  study  oi  cufgtsiy.* 

Mkdical  Msw& 


The  SURGERY  of  DEFORMITIES.      A  Manual  for  Students  and 

Practitioners.  By  Noiilr  Smith,  F.R.C.S.  Edin.,  L.R.C.P.  Lond,  Surgeon  to  tba 
All  Saints'  Children's  Ho.spital,  Senior  Surgeon  and  Surgeon  to  the  Orthopttdte 
Department  of  the  Fsrringdon  Dispensary,  and  OrthopaMlic  Surgeon  to  the  British 
Home  for  Incurables.    With  118  Ulnstrations.    Crown  8to.  10s.  6d. 


*  The  woodcuts  show  very  practically  the  potnts 
which  they  are  intended  to  illustrate,  and  materially 
help  the  reader.  We  can  recommend  this  as  one  of 
the  most  practical,  useful,  and  able  handliooks  of 
Orthopsedic  Surgery.  It  is  one  which  will  be  alike 
popular  and  uieful  with  practitioners  and  students, 
and  establishes  for  its  author  a  high  position  in  the 
deportment  of  science  and  practice  which  his  hand- 
book illustrates.'— BarnfU  Mkdical  JouaxAL. 


*Thls  is  a  BOUDd  praotioal  ghide  to  the  tnatmsaft 
of  bodily  deformities,  based  evidoitly  upon  penooal 
observation  and  experience.  ...  We  can  cotdlaUy 
recommend  the  work  as  a  guide  to  boqr  practttJoaeta, 
who  will  find  in  it  just  what  they  want,  deaifj  set 
forth  and  illustrated.*— I^NDOX  Mkoxal 
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are  remarliablo.  Tbo  book  will  be  weloome  m  well 
on  scconnt  of  ite  Intrinilc  meriti,  as  becanae  It  will 
All  a  place  in  gj  nieoological  Ilto^tnre  which  vrae 
empty.'— Loudon  Mkdical  Becokd. 

'  The  work  before  vm  it  the  product  of  a  gyiueoo- 
logiat  of  large  experieooe,  and  bean  the  rtamp  of 
great  diligence  and  eomeatDeia  of  porpoee.  The 
author  has  obvioasly  spared  no  trouble  to  produce  a 
good  and  truetworthy  mannal.'-IiANCXT. 
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BamsH  Mkdical  Journal. 

*  It  is  some  time  since  so  succinct  and  withal  corn* 
plete  an  account  of  the  diseases  of  women  has  sp- 
|M?arod  as  Dr.  Edis's  manuil.    Its  order  and  cleamess 
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*  We  can  highly  recommeod  Dr.  Tidy's  book  to    |        *  Unqoestlonably  It  will  prove  of  ipeclal  value 

both  to  the  lawyer  aod  phyitdan  ;  and  it  appears  to 
at  to  tw  eminently  trustworthy  and  oharacterissd  by 
§aoh  qaallUes  as  slioald  eotoro  reapcet  In  Jndlelal 
inveaUgaUoas.  From  a  atHoUy  legal  point  of  view 
it  appears  to  na  reliable  io  a  ranarkabls  degree,  aod 


the  profeeeion  a*  a  aolkl  contrltnitioD  to  the  subieet 
of  Forenaic  Medicine,  aod  one  which  canuot  fall  to 
lucwass  the  aaUior'a  rrpntatloo  as  a  m«Ucal  jurist.* 

Bamstf  MsxHCAL  Jourvau 

*  If  the  Boooeeding  rolamcs  are  aa  thorough  as  the 
preaent  one.  Dr.  Tldy'e  "  Legal  Medldoc  "  will  bc- 

oome  the  staodaid  work  on  the   eubjeet  in  this       ,^^  .  ««.^i..  ^^tL^t  .^i.*  «#  .u*.  ».  k.««  «<« 
cooatry.'-MxDicAL  Tmss  xxn  QazkAk.  '«»«  •  J"*^^  medical  point  of  Tiew  we  have  no 

'  Dr.  Tidy's  baodM>me  volume  raonot  fall  to  be       doubt  whatsoever  that  it  la  entitled  to  equal  com- 
a»»jepUt>le  to  tbo  e  members  of  the  profeMioa  who    '  mendation,  and,  in  a  word,  it  Is  a  work  that  should 
act  as  medical  experts,  and  is  a  neoeesary  work  ol       command  the  esteem  of  every  medical  jarlst.' 
"""""  to  be  pU«d  .n^.«j,  ^^J^^-^^_  1„,.„  LAW  T™-. 
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